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ABSTRACT

This study is an experimental animal study that assesses the difference in effectiveness of healing deep
dermal burns using 1% honey and silver sulfadiazine. The subjects of this study were rats that had deep
dermal burns on their backs which were then treated with 1% honey and silver sulfadiazine. Then the
epithelialization thickness was measured using a microscope. In this study, the results showed that in the
honey administration group epithelium occurred with an average of 1.111+£0.298 or 49.42%, whereas in
the silver sulfadiazine 1% cream group epithelium had occurred with an average of 1,100 £0.336 or
50.57%. There was no statistically significant difference between honey epithelium with silver
sulfadiazine cream 1% on the 4™ day with a value of p = 0.921. In the Honey giving group epithelium
occurred with a mean of 1.49610.225, meaning that the epithelium increased by 20.92 £+ 5.57%. In the
group giving 1% silver sulfadiazine cream epithelium occurred on the 7™ day with a mean of
1.362+0.166, meaning that the epithelial increase was 16.12 + 10.42%. There were no statistically
significant differences on the 7th day epithelium with a value of p = 0.171. Comparison of 10" day
Epithelial Thickness between Honey Giving Group and SSD cream 1%, In the Honey group, epithelium
occurred with an average of 1.746 £+ 0.314, meaning that the epithelium increased by 12.12 + 2.02%,
whereas in the silver sulfadiazine 1% group, epithelium occurred with an average of 1.758 + (0.244,
meaning that the epithelium increased by 12.12 25 + 0.89%. There was no statistically significant
difference in epithelium on the 10" day with a value of p = 0.926. Honey and Silver 1% sulfadiazine
cream have the same effectiveness against epithelial formation in deep dermal burns. Giving honey can be
recommended as a treatment for deep dermal burns because it has the effectiveness of epithelial formation
in deep dermal burns. Further research needs to be done on the higher degree of burns as well as research
on the side effects that may be caused during honey administration. Further studies standardize the
composition and effective dose of honey for the treatment of burns so that it is used by the standard
treatment standards for burns.
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1. INTRODUCTION

Burns are damage to the skin and / or rates, so they require special management
without the underlying tissues which can be from the start. Complications of burn cases
caused by fire, hot water, -electricity, include shock, infection, inhalation trauma,
radiation, and blast injuries. Burns are a type systemic inflammatory response syndrome
of trauma with high morbidity and mortality (SIRS) and multiple organ damage.
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Infection in burns is a major cause of sepsis.
The main purpose of treating burns in
general is rapid healing by returning optimal
function and maintaining good aesthetic
results. This can be achieved by preventing
further infection by providing an optimal
atmosphere for healing the wound.!

Burns are one of the injuries that often
occur in society and become a global
problem. Based on data from the World
Health Organization (WHO) in 2004, almost
11 million people worldwide suffered severe
burns that required medical treatment.?
According to the American Burn
Association (ABA), Between 2011 and
2015, around 486,000 burns were seen in the
Emergency Department. In 2016, around
3,390 civilian deaths were due to fires,
which included 2,800 deaths due to
residential structure fires, 150 deaths due to
non-residential fires, 355 from vehicle fires,
and 85 from other fires.’The prevalence of
burns in Indonesia in 2013 was 0.7% and
decreased by 1.5% compared to 2008 of
2.2% (MOH, 2013).* The death rate due to
burns in Indonesia is around 195,000 deaths
per year.” Burns become a global problem
and are important because the effects of
morbidity and complications caused by
burns are very serious.

Problems that often arise in burn
patients are complications and the wound
healing process that lasts very long. The
process of healing burns as wounds in
general includes three phases, namely the
inflammatory phase is characterized by
vasodilation, fluid extravasation and edema,
the proliferation phase is characterized by
revascularization and wound closure with
the production of keratinocytes and the
remodeling phase which is characterized by
wound maturation through the formation of
collagen and elastin by cells - Fibroblast
cells.®

The use of honey as a drug has been
known for tens of thousands of years ago
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and is used as a treatment for stomach,
cough, and eye diseases.” In addition, honey
can also be used as a topical therapy for
burns, infections, and ulcer wounds. Until
now there have been many research results
that report that honey is effective for wound
care. There are several studies that report
that honey is very effective as a topical
therapy for wounds, which results in a
significant increase in granulation and
collagen tissue and a period of
epithelialization significantly.®’

Honey has a high sugar content so that
high osmolarity has a strong interaction with
water molecules causing the shrinkage of the
bacterial wall will be able to inhibit the
growth of microorganisms. Honey with a
low pH (3.6-3.7) can provide an acidic
environment to the wound so that it can
prevent bacteria from penetrating and
colonizing8. Honey also contains H202
(Hydrogen Peroxide) which produces the
reaction of the glucose oxidase enzyme so
that it has antibacterial properties.!°

Honey also functions as an antioxidant
due to the presence of vitamin C which is
contained in honey. Aljadi A M, et al.,
(2004) reported that honey has antioxidants
mainly because of flavonoids and phenolics
so it is responsible for free radicals involved
in various aspects of inflammation.

The use of silver sulfadiazine 1% cream
in the treatment of burns is important to
prevent infection. This cream consists of 2
components of an active ingredient namely
silver / Ag (Ag) which acts as a bacteriosid,
and sulfadiazine (Sulfonamide) acts as a
bacteriostatic, so that the combination of
silver and Sulfadiazine has a broad spectrum

of gram-positive and  gram-negative
bacteria.'®

Prevention of infection can accelerate
granulation  tissue formation  process.

Formation of granulation tissue is an
important stage in the proliferation and
wound healing phase!!. The purpose of this



Majalah Kedokteran Sriwijaya
Th. 52 Nomor 3, Juli 2020

study was to determine the differences in the
effectiveness of the use of honey with silver
sulfadiazine 1% on epithelial formation in
deep dermal burns.!!

2. METHOD

This research is an experimental study
using a posttest only control group design
study design, where measurements are made
after the treatment is finished.This research
was conducted at the Animal House Faculty
of  Medicine  Sriwijaya  University,
Palembang for maintenance and treatment of
white rats (Rattus norvegicus) and
Pathology Laboratory of RSUP Dr.
Mohammad Hoesin Palembang for skin
examination of white rats (Rattus
norvegicus). In this study the number of
treatment groups was (t = 2) with each
group as many as (n = 16) so that the
number of samples obtained in this study
was 32. Group I (Mice that are smeared with
honey): as many as 16 individuals Group II
(Mice that are smeared with silver
sulfadiazine 1%): as many as 16 individuals
Inclusion criteria of this study: (a) White rat
(Rattus norvegicus) male. (b) Average age
of 2-3 months. (¢) Weight + 200-300 grams.
(d) Rats in good health, activity, and normal
behavior.

Samples removed from this study were
experimental rats that died after treatment to
make burns. After the back of the rat was
shaved and given anesthesia with ketamine
50 mg / kgBW IM.!! Manufacture of
thermal burns using a metal plate weighing
42,48 grams ( figure 3.1) with a diameter of
1 cm at a temperature of 100°C that has been
heated with boiling water for 5 minutes. then
the back of the mouse was affixed to a metal
plate for 15 seconds at a pressure
corresponding to the weight of the metal
against gravity. Burns made 3 wounds on
the back of rats for sampling on days 4, 7
and 10 as shown in figure 3.2(A). 1
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After the rats were given burns, the
wounds were cleaned with Normal saline.
Furthermore, the rats were treated according
to the treatment group. Group 1 was
smeared with honey with 0.5 gram once a
day, group 2 was smeared with Silver
Sulfadiazine 1% 0.5 gram once a day for
days 4, 7 and 10. The smeared area was then
covered with transparent film then covered
with gauze and glued together with
elastomol. During the treatment the rats
were fed mixed with paracetamol to reduce
pain in mice, paracetamol was given 3 times
per day.

Figure 3.1. aluminum metal plates for making burns
on the backs of mice

The treated white rat was treated with
ketamine at a dose of 50 mg / kg IM. Then
take 0.5 cm x 1 cm leather preparations
(figure 3.2(B)). Skin samples are taken on
days 4, 7 and 10, then the wound is sewn.
The cut skin is fixed with a 10% BNF
(Neutral Formaler buffer) solution. Then the
sample is sent to the Anatomical Pathology
Laboratory for the preparation of
preparations with HE (Hematoxylin Eosin)

staining.
b’mf .“

®)

(A)

Figure 3.2:'® A. Example of making burns on a
mouse's back. B. Examples of burn sample
collection.
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Measurement of the epithelialization
thickness of skin tissue preparations in
vertical cuts is measured starting from the
edge of the wound bed to the dermis where
the proliferation ends with a 40x
magnification microscope equipped with
microrullers in pm units. Analysis of
research data using a computerized system
with a significance level of p <0.05.
Statistical analysis was performed by testing
two different numerical data to determine
the thickness of the epithelium and wound
edge distance in the administration of honey
and Silver Sulfadiazine 1%, on days 4, 7 and
10.

3. RESULT

Comparative clinical trial research has
been conducted which aims to determine the
difference in effectiveness of honey with
silver sulfadiazine 1% cream in the
treatment of deep dermal burns starting in
February 2020. Research was conducted on
white rats with a sample of 32 subjects.
Subjects were divided into 2 groups, namely
the Honey group and the 1% silver
sulfadiazine cream group (SSD 1%), each of

which consisted of 16 subjects.The results of
homogeneity characteristics test which
included body weight of rats to meet the
requirements of experimental research.
Homogeneity test results of rat body weight
in both the honey treatment group and 1%
SSd obtained p value of 0.391 (p> )
meaning that the body weight of rats in the
two groups was not significantly different
(homogeneous).

Differences in  epithelial thickness
between day 4, day 7 and day 10 of the
Honey Group

The difference in epithelial thickness
between day 4, day 7 and day 10 in the
honey group was analyzed using paired t
test. The results of the analysis of the mean
difference in epithelial thickness between
days 4 to 10 have increased -epithelial
thickness. Statistical tests show significantly
different results (p value = 0,000) epithelial
thickness between days 4 and 7, as well as
differences in days 4 and days 7 (p value =
0,000), days 7 and days 10 (p value = 0,000)
showed significantly different results (p <a).
The complete analysis results are presented
in the table below:

Table 1. Differences in epithelial thickness between day 4, day 7 andday 10 ofthe Honey Group

. Epithelial Thickness .

Time Measurement n Mean+SD Differences p value
Day 4 16 1,111+ 0,298

Day 7 16 1,496 T 0,225 0.385 0.000
Day 4 16 1,111+ 0,298

Day 10 16 1,745 £ 0,314 0,634 0,000
Day 7 16 1,496+ 0,225

Day 10 16 1,745+ 0,314 0,249 0,000

*Uji paired t test
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Rat skin samples with HE (Hematoxyhn Eosin) staining were seen under a microscope

Figure 2. Honey Group day 10 (1a and 1b) and SSD group 1% (2a and 2b)
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Difference in epithelial thickness between day 4, day 7 and day 10 SSD group 1%

Differences in epithelial thickness between
day 4, day 7 and day 10 in the SSD 1%
group were analyzed using the Wilcoxon
test. The results of the analysis of the mean
difference in epithelial thickness between
days 4 to 10 have increased -epithelial
thickness. Statistical tests show significantly
different

results (p value = 0,000) epithelial thickness
between days 4 and 7, as well as differences
in days 4 and days 7 (p value = 0,000), days
7 and days 10 (p value = 0,000) showed
significantly different results (p <a). The
complete analysis results are presented in
the table below:

Table 2 Differences in epithelial thickness between day 4, day 7 and day 10 SSD group 1%

EpithelialThickness

TimeMeasurement n Mean+SD Differences p value
Day 4 16 1,100+ 0,336 0.262 0,000
Day 7 16 1,362 + 0,165 ’

Day 4 16 1,100+ 0,336
Day 10 16 1,758 + 0,243 0,658 0,000
Day 7 16 1,362 + 0,165
Day 10 16 1,758 + 0,243 0,396 0,000

*Uji wilcoxon

Comparison of the thickness of the 4th, 7t and 10" day of the Epitalization of Honey and

SSD cream 1%

Data on rat skin examination results were
analyzed using the SPSS program and
Independent T Test. The results showed that
epithetical day 4 (p = 0.921), while the
epithelium on the 7% day (p = 0.171) and the
10" day (p = 0.926) using the parametric test
that was Mann Whitney Test. In a
descriptive manner, in the group given
MAD, the majority of them had a retail
thickness that was more than 1% silver
sulfadiazine cream.

In this study, the results showed that in the
honey administration group epithelium
occurred with an average of 1.111£0.298 or
49.42%., whereas in the silver sulfadiazine
1% cream group epithelium had occurred
with an average of 1,100 £0.336 or 50.57%.
Based on the Independent T Test analysis,
there was no statistically significant
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difference between honey epithelium with
silver sulfadiazine cream 1% on the 4" day
with a value of p = 0.921.

In the Honey giving group epithelium
occurred with a mean of 1.496+0.225,
meaning that the epithelium increased by
20.92 + 5.57%. In the group giving 1%
silver  sulfadiazine cream  epithelium
occurred on the 7" day with a mean of
1.362+0.166, meaning that the epithelial
increase was 16.12 + 10.42%. Based on the
analysis of the Mann Whitney Test, there
were no statistically significant differences
on the 7th day epithelium with a value of p
=0.171.

Comparison of 10" day Epithelial Thickness
between Honey Giving Group and SSD
cream 1%. In the Honey group, epithelium
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occurred with an average of 1.746 + 0.314,
meaning that the epithelium increased by
12.12 + 2.02%, whereas in the silver
sulfadiazine 1% group, epithelium occurred
with an average of 1.758 + 0.244, meaning

that the epithelium increased by 12.12 25 +
0.89%. Based on the Independent T Test
analysis, there was no statistically

significant difference in epithelium on the
10th day with a value of p = 0.926.

Figure 4.Comparison of 4th to 10th day epithelium in both groups
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4. DISCUSSION

This study is a comparative clinical trial
that aims to determine the difference in
effectiveness of honey administration with
1% silver sulfadiazine cream in the
treatment of deep dermal burns. In this study
32 subjects were divided into 2 groups: the
honey giving group and the Silver
Sulfadiazine 1% cream group, each with 16
subjects. From the statistical average rate of
epithelialization in deep dermal burns
between honey with silver sulfadiazine did
not have a significant difference. Both
samples gave equally good results on
epithelial formation in deep dermal burns.

The results of research conducted by
Angga Nugraha et al. Showed the results
that honey with silver sulfadiazine did not
have a significant difference in the healing
of burns because both preparations have
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active substances as anti-infective agents. '3

Honey content such as acidic pH can
prevent bacteria from penetrating and
colonizing and hyperosmolarity which can
inhibit the growth of microorganisms, anti-
inflammatory effect by reducing lymphatic
fluid from wound tissue thereby accelerating
edema and exudate.'* The content of the
glucose oxidase enzyme in honey when
dissolved with liquid (exudate) will react to
produce hydrogen peroxide has antibacterial
properties and chemical debridement effect
of dead tissue.!®

Silver Sulfadiazine 1% contains silver
/ silver (Ag) which acts as bacteriocide, and
sulfadiazine  (Sulfonamide) acts as
bacterostatic, so as to prevent microbial
infections in burns so that inflammation
becomes controlled. The cream content of
Silver Sulfadiazine 1% can moisturize burns
so that this condition supports the formation
of granulation tissue.!®
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The inflammatory phase is an important
stage in wound healing. This phase is
homeostatic, removes dead tissue, prevents
colonization and infection of pathogenic
bacteria. Various inflammatory mediators
namely prostaglandins, interleukin I (IL-I),
Transforming growth factor (TGF), and
bacterial degradation products such as
lipopolysaccharide. Lipopolysaccharides
will attract neutrophils so that they will filter
the fibrin matrix and fill the wound cavity.
Macrophages follow neutrophils to the
wound after 48-72 hours which play a role
in eliminating bacteria by producing and
releasing proteination and reactive oxygen
species (ROS).!7

Infection in burns that are not optimally
treated will induce re-triggering the
emergence of various inflammatory
mediators so that there is an extension of the
inflammatory phase and slow to enter the
proliferation phase. Honey and Silver
Sulfadiazine 1% cream are topical agents
that are effective in preventing microbial
infections and anti-inflammatory in burns.
Silver Sulfadiazine 1% cream other than as
an antibacterial in burns can occur
complications in the form of allergic
reactions, and metheglobinemia.?® Honey is
a natural substance that is not irritant, non-
toxic, easy to obtain, economical, and easy
to use. No literature has yet been found to
conduct research on the side effects of
honey as a topical therapy in burns.

5. CONCLUSION

Honey and Silver 1% sulfadiazine
Cream have the same effectiveness against
epithelial formation in deep dermal burns.
Giving honey can be recommended as a
treatment for deep dermal burns because it
has the effectiveness of epithelial formation
in deep dermal burns. Further research needs
to be done on the higher degree of burns as
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well as research on the side effects that may
be caused during honey administration.
Further studies standardize the composition
and effective dose of honey for the treatment
of burns so that it is used by the standard
treatment standards for burns.
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