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ABSTRACT

Burn injuries are an incident that can have serious traumatic consequences. Degree
of tissue damage depends on height of heat and duration of contact. It can be classi-
fied as 4 different burn degrees. Herbal treatments can be applied for alleviating the
symptoms alongside with pharmacological treatments in clinic. Aloe vera are used
for burn cases for so many years because of its antiinflammatory, antiviral, antifun-
gal, antibacterial, antidiabetic and rapid burn wound healing effects. Our aim in this
study is to compare different doses of Aloe vera gel with burn medications in market.
48 female Sprague-Dawley rats divided into 8 groups (negative control, positive con-
trol, Silverdin®, Bepanthol®, Sudocrem®), Aloe vera 30 mg, Aloe vera 60 mg, Aloe
vera 90 mg). For burn modelling, back of the rats were exposed to 90°C hot water
which in the 1,5 cm diameter falcon tube for 10 seconds (burnt area: 7,069 cm2). Af-
ter the modelling, serum physiologic was applied to each rat. Their treatments were
always given at the same time. Experimental study was carried out with 14 num-
bered approval of Istanbul Medipol University Animal Experiments Local Ethical
Committee. Obtained data were evaluated with SPSS v21 programme. After 15 days
treatment, 30 mg of Aloe vera was more effective than Silverdin® cream (Aloe vera
decreased burnt area: 3,064 cm2, Silverdin® decreased burnt area: 3,731 cm2). The
most effective drug among these medications is Sudocrem® with decreased burnt
area 2,302 cm2. Consequently, it can be seen that Sudocrem@®) is the most effective
drug when comparing with these medications for burn treatment, and 30 mg dose of
Aloe vera is better than Silverdin® cream.
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INTRODUCTION

As a natural result of invention of fire, humanity encounters burn wounds since
then. These wounds bring along injuries and deaths with them. Especially be-
cause of burn wounds, severe defects and also death may occur, according to its
grade.
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Extent of tissue damage depends on heat temperature and duration of contact.
The severity of an injury is determined by measuring depth and width of the
wound. Wound depth is identified mostly by clinical observation. Even the most
experienced physicians can be misled when doing wound depth determination.
There are several methods for wound depth determining but these are not gener-
ally accepted by experts.!

Evaluation of burnt patient is done in two steps which are primary (first) and
secondary (reexamination) evaluation.?3 In the primary evaluation, life-threat-
ening conditions are determined with rapid and systematic approaches. Urgent
intervention and first aid operations are done in this step. Airway, breathing, cir-
culation controls and immobilization of neck vertebrates are done, respectively.
More detailed evaluation is taken part in second step and then patient transport
is carried out and wound and maintenance treatment come after shock treat-
ment.*

In the treatment of burn wound, wound depth determination is done after the
clearance of wound. Wounds that has partial thickness are healed spontane-
ously. In first degree burns, 4-7 days are needed to recovery and 2-4 weeks for
second degree burns. In this period, burn wound is protected from the outside
by closing the wound.5

In recent years, nonpharmacological approaches with some plants for wound
healing became popular and one of them is Aloe vera. Aloe has been used as a
folk medicine because it has several important therapeutic properties.® It can
fight against fungal, viral and bacterial disease. Additionally, it has analgesic and
antidiabetic effects. Beside these, Aloe forces and supports immune system of
people.”8

In this study, we aimed to compare burn medicines in market with 3 different
doses of Aloe vera preparations in rats that were formed as model of burn.

METHODOLOGY

Devices

We used various laboratory equipment such as fridge/deep frost, homogenizer,
hot water bath, 50 mL falcon tube, surgical scissors, pliers, lancet, bistouries,
surgical gloves, 5-10 mL syringes and ruler.

Chemical Substances and Drugs

For anesthesia; isoflurane (Forane-Abbott) and ketamine/xylazine (90/10 mg/
kg) were used. For treatment; we used silver sulfadiazine (Silverdin®, Deva),
dexpanthenol (Bephantol®, Bayer), zinc oxide (Sudocrem®, MA Holder &
Manufacturer) and Carbopol 934, triethanolamine, isopropyl alcohol and glyc-
erin for preparation of Aloe vera gels. Silverdin, Bepanthol and Sudocrem were
obtained from community pharmacies. Medicinal Aloe vera plant was pur-
chased from Albanian Gardens greenhouse and gel was obtained by cutting of its
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leaves. Finally, formulation was prepared at Istanbul Medipol University, School
of Pharmacy, Department of Pharmaceutical Technology.

Formulation of Aloe vera Gel

Gel was prepared before addition of Aloe vera. Gel formulation is;

Carbopol 934 ..cecvveevveereieireieeinn 1g
Triethanolamine ..........cccceevveevvevenen. 3,58
Isopropyl alcohol ..........ccccevueeeeruenencne 20¢g
GLYCETIN .ttt 7g
Distilled water .........cccceevevvennenee. q.5.100 g

Preparation: Carbopol 934 and glycerin were mixed with each other, this mix-
ture was homogenized by adding 50 grams of water. Homogenized isopropyl
alcohol and water mixture was added into first mixture. Then, triethanolamine
was dissolved in water and added into mixture dropwise. This mixture was
stirred until the completion of gelation. Then, the mixture completed with water
to the desired weight.

Animal Supply and Care Conditions

In this study, 48 female Sprague-Dawley rats which ranging in weight from 150
to 200 grams were used. Experimental study was carried out with 14 numbered
approval of Istanbul Medipol University Animal Experiments Local Ethical
Committee. Rats were obtained from Istanbul Medipol University. During the
quarantine, rats were kept at a stable temperature (23 + 1 °C) for 12 hours. Also,
they were kept for 12 hours in light and for 12 hours in dark. They were fed with
standard rat food and allowed to reach water (tap water/ad libitum) (Figure 1).

Figure 1. Sprague-Dawley rats and experimental groups.
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Burn Damage and Experimental Modelling

Current legal practices about experimental animal care were considered before,
during and after the study. Rats were randomly divided into 8 groups (n=6).
Experimental groups were named as; Group 1-negative control (completely
healthy), group 2-positive control (burnt rats, no treatment), group 3-Silver-
din®, group 4-Bepanthol®, group 5-Sudocrem®), group 6-Aloe vera 30 mg,
group 7-Aloe vera 60 mg, group 8-Aloe vera 90 mg (Table 1).

Table 1. Experimental groups and applied drugs

Group Name Applied Drugs

Group 1 None

Group 2 None

Group 3 Silverdin Cream
Group 4 Bepanthol Cream
Group 5 Sudocrem

Group 6 Aloe vera 30 mg gel
Group 7 Aloe vera 60 mg gel
Group 8 Aloe vera 90 mg gel

Rats’ backs were shaved under anesthesia. Their backs were sterilized with al-
coholed cotton. Falcon tubes that has 3 cm diameter were filled with 90°C hot
water. Rats were exposed to these water in falcon tubes for 10 seconds. After
the exposure, second degree burns were occurred. After this process, rats were
injected 5 ml saline to their napes subcutaneously and 1 drop of saline was given
to each rats’ eyes. Positive and negative control groups were not treated. Other
groups of rats were treated with their selected drugs.

Treatment was continued with selected drugs once a day for 15 days. Positive
and negative control groups were sacrificed after 2 days from forming burn mod-
el. After 15 days, the other groups were sacrificed.
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Table 2. Working fiction

Groups
Group 1 | Group 2 Group 3 Group 4 Group 5 Group 6 | Group 7 | Group 8
After exposing rats to 90°C hot water for 10 seconds
Untreated | Silverdin® | Bepanthol® | Sudocrem® | Aloe Aloe Aloe
Sham control | cream was | cream was | was applied | vera30 | vera60 | vera90
group group | appliedto | appliedto | toburntarea | mgwas | mg was | mg was
(Only | that were | burntarea | burntarea applied | applied | applied
shaving) | formed to burnt | to burnt | to burnt
burnt rat area area area
model
Sacrificed after 2 "
days Sacrificed after 15 days
Statistical analysis

Obtained data were analyzed with the use of SPSS v.21 statistic program. The
data were analyzed with 1-way ANOVA followed by the Duncan test. Data were
shown as mean+SD. Camparison of two data was done by the t test and if p<0,05,
it was considered as statistically significant.

RESULTS

Table 3. Burn areas of experimental groups on stated days.

Aloe Aloe Aloe
Silverdin® | Bepanthol® | Sudocrem® vera vera vera | SD ()
30mg | 60mg | 90 mg
Day 1 7,07 7,07 7,07 7,06 7,07 7,07 0
Day 7 5,30 572 5,48 5,24 5,83 5,76 0,24
Day 10 475 4,90 3,89 4,39 4,91 4,55 0,38
Day 15 3,73 3,72 2,30 3,06 3,52 3,43 0,54

*The data were analyzed with 1-way ANOVA followed by the Duncan test (p<0,05).
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Figure 2. Graphical display of burn areas of experimental groups on stated days.

“: compared with other groups except Sudocream when 15" days of treatment; #: compared

with all groups when 15 days of treatment.

At the end of the study, our results showed that area of burn was smaller in Su-
docream group compared with those of other groups (p<0,05). It can be shown

in Table 3 and Figure 2.
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Figure 3. Burnt skin photos of experimental groups of that were taken on different days.

" compared with other groups except Sudocream when 15" days of treatment; #: compared
with all groups when 15" days of treatment.

The result showed that the scar tissue was softer (not stiff or coarse) in the Su-
docream and Aloe vera 30 mg treated groups when compared with the others
(Figure 3). Also, colour of wound secretion is more reddish in Aloe vera 30 mg
and Sudocream groups compared with other groups on the 15th day of the study
(Figure 3).
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DISCUSSION AND CONCLUSION

Epidemiological studies around the world have shown that burns are one of the
important reasons of death in community.** The most observed type of burn is
second-degree burn and in order to treat, various types of medicines are avail-
able. Aloe vera can also be used for healing burns. It has been reported to con-
tain amino acids, tannins, lipids, steroids, enzymes, flavonoids, anthraquinones,
phlorotannins, carbohydrates, alkaloids, terpenes, and saponins.’? These com-
pounds in Aloe vera make it important in traditional and alternative medicine.
The enhancing effect of Aloe vera to collagen levels providing strength and in-
tegrity to the tissue matrix and playing an important role in hemeostasis along
with epithelialization were also previously reported.? Our findings showed
that Aloe vera gel has a potential of healing the burn wounds on rats in line
with the study by Farzadinia.'# On the other hand, contrary to expectations, not
all doses of Aloe vera were found as the best drug. Among the Aloe vera gel
drugs, the most effective dose was 30 mg, only. Aloe vera was better than silver
sulfadiazine®(Silverdin® cream) but not than Sudocrem ® which contains zinc
oxide. The other important parameter that shows wound healing is redness and
thickness of periphery of burnt area. In accordance with the prior study per-
formed by Emsen, our findings showed that wound periphery was more red-
dened and softer in groups which were treated with Aloe vera 30 mg and Sudo-
crem®.** When comparing with other groups, Aloe vera wasn’t the most effec-
tive drug among them but it was better than silver sulfadiazine which is the most
used medicine in market. As a result of comparison, the most effective drug was
Sudocrem and used for rashes in babies (burn area decreased to 2,307 cm? from
7,069 cm?). According to our data, the biggest wound area was in the Silverdin®
group. Consequently, it can be said Aloe vera can be used in the treatment of
second degree burns as an alternative medicine, instead of silver sulfadiazine.
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