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ABSTRACT
BACKGROUND
Many studies were carried out to improve sophisticated dressings 
to accelerate healing processes and reduce the microbial burden 
in burn wounds. This study evaluated the healing effect of herbal 
ointment containing extract of sesame oil, camphor and honey 
on second degree burn wounds in rats in comparison with daily 
dressing oil vaseline. 
METHODS
Forty rats were randomly assigned to two equal groups. A deep 
second degree burn was formed on the back of each rat with using 
a standard burning technique. The burns were dressed daily with 
herbal ointment containing extract of sesame oil, camphor and 
honey in group 1, dressing oil vaseline in group 2. The response 
to treatment was evaluated by digital photography during the 
treatment on 0, 7, 14, 21, 28 days. Histological scoring was 
undertaken for scar tissue samples on 0, 7, 14, 21, 28 days. 
RESULTS 
Considerable epithelization in the herbal ointment group vs. the 
control group over the study period was noted. Neovascularization 
was significantly higher in herbal ointment treated rats as well. In 
terms of difference of wound surface area, maximal healing was 
noticed in herbal ointment extract of sesame oil, camphor and 
honey group and the minimal repair in the control group. 
CONCLUSION
The greatest rate of healing was in the herbal ointment group 
containing sesame oil, camphor and honey, so the herbal ointment 
as a suitable substitute for dressing and healing of burn wound 
injuries is recommended.  
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Original Article  

Burn is observed as one of the emergencies affecting both 
developed and developing countries leading to physical and 
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psychological debilities with a growing trend in 
mortality and injury during pregnancy.1-4 Wound 
healing is extensively discussed in the medicinal 
literature. In current burn therapy, silver 
sulfadiazine was presented as the gold standard 
having antibacterial properties. Many studies 
were supported to develop more sophisticated 
dressings to accelerate healing procedure and 
reduce bacterial burden in wounds.5-8

Even medicinal plants were presented in 
wound healing of burned wounds, old-style 
forms of medicine, specifically herbal products, 
which have been used for centuries in the 
world and they are under scientific study for 
their characters in wound healing.9-12 There are 
numerous studies which they confirm the use 
of herbal plants for treatment of wounds. The 
mixed of sesame oil, as herbal medication, has 
been employed for debridement necrotic burns 
in our old-style medication.13 

Honey is the oldest known treatments. Honey 
has been appreciated highly in the world and was 
declared in the Holy Quran since 1436 years ago. 
It has been employed for healing of respiratory 
diseases, urinary diseases, gastrointestinal 
diseases and skin diseases including ulcers, 
wounds, eczema, psoriasis and dandruff. Honey 
decreases inflammation, edema and exudation, 
promotes healing, diminishes the scar size 
and stimulates tissue regeneration.14-16 In this 
research, herbal ointment (composed of sesame 
oil, camphor and honey) were investigated on 
second degree burn wound in rat in comparison 
with vaseline. 

 
MATERIALS AND METHODS  

In a randomized clinical trial, 40 Wistar-albino 
male rats (average weight: 300-350 g, average 
age: 3-4 months) were randomly divided into 2 
equal groups. Group 1 received herbal ointment 
containing the extract of sesame oil, camphor 
and honey; group 2 was treated with dressing 
of vaseline. They were all maintained in a 
sheltered environment (temperature: 20-25˚C 
and humidity: 65-75%) under the supervision of 
a veterinarian. During the experiment, the rats 
were fed with usual rat chow and tap water and 
each group was kept in a separate cage. Studies 
on all groups were done at the same time. The 
rats were anesthetized by xylazine (10 mg/kg) 
and ketamine hydrochloride (50100 mg/kg) 
as described before.9,14,17,18 It should be noted 

that all surgical procedures and maintenance 
condition on laboratory animals had been done 
in accordance with the ethics committee. 

A standard second degree burn wound was 
formed with using a hot plate with the same 
size about 20% total body surface area and at 
identical temperature.18 Briefly, the skin on the 
dorsum was shaved with an electrical clipper. 
A deep second-degree burn wound was created 
with a hot plate (diameter: 4×2 cm) at an 
identical temperature (warmed for 5 min in hot 
water and placed for 10 sec on the skin with an 
equal pressure). The burn area was treated with 
the herbal ointment in group 1, and vaseline in 
group 2. Response to treatment was evaluated 
by digital photography on days 0, 7, 14, 21, 
and 28 under general anesthesia during the 
treatment.9,14,17,18

Histologic criteria were considered to 
determine efficacy of treatment including 
epithelization and neovascularization. In 
addition, speed of wound contraction was 
evaluated on days 0, 7, 14, 21, and 28. Every 
sample was taken under general anesthesia by 
a punch device which contained a part of burn 
wound and its surrounding skin.6,8,16,18 SPSS 
software (Version 2, Chicago, IL, USA) was 
used for statistical analysis. Non-parametric 
Friedman test was used to compare the 
groups. The level of statistical were considered 
significant difference (p<0.05). Measurement of 
treatment size between two groups were done by 
Image J software.  

 
RESULTS  

There was a considerable epithelization in the 
vaseline group on days 7, 21, and 28, compared 
with the herbal ointment group (Figure 1). In 
addition, neovascularization was significantly 
more in the herbal ointment group than the 
vaseline group on days 7, 21, and 28 and 
the histological findings were demonstrated 
in Figure 2. There was not any significant 
difference between groups regarding the time of 
burn wound contraction on days 0, 7, 14, 21, and 
28 and the results were exhibited in Figure 3 and 
Table 1. The percentage of wound healing was 
presented in Figure 4. 

 
DISCUSSION  

Burns are the most common injuries, specifically 
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Fig. 1: Histological Epithelization (×40).

Fig. 2: Histological neovascularization (×40). 

Fig. 3: Treatment between two groups.
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among children. Most people can recover from 
burns without serious health consequences, 
depending on the cause and degree of injury. 
More serious burns need direct emergency 
medical care to avoid of complications and 
death. Three primary types of burns are called:  
first, second, and third degree. Each degree is 
based on the harshness of injury to the skin, with 
first degree is the most minor and third-degree is 
the most severe. Damage contains: first degree 
burns: red, non-blistered skin, second-degree 
burns: blisters and some thickening of the skin, 
third-degree burns: widespread thickness with 
a white, leathery appearance. Second degree 
burns spread in beneath of epidermis and into 
the dermis.9,14,16-18 

Many researchers investigated on second 
degree burns wound using Arnebia euchroma 
ointment versus silver sulfadiazine to be 
efficient in wound healing process.17 Afshar et 
al. showed that Emu oil can have a positive effect 
on burns wound healing.19 Hmmati et al. showed 
the healing effect of n-hexan dichloromethane 
extract root Onosma bulbotrichum in second 
degree burns.18 Khorasani et al. showed 
that saffron (Crocus sativus) could help the 
accelerating wound healing in second degree 

burn injuries.20 Gupta et al showed that honey 
dressings made the wounds sterile in less time, 
and increased the second degree burn wound 
healing.14 Akhoondinasab et al, found that 
wound healing was more noticeable in Aloe vera 
group and also, they showed that the speed of 
wound healing was better in Aloe vera group 
than silver sulfadiazine group.21 

In this research, histological epithelization 
and neovascularization assessment showed that 
epithelization and neovascularization in vaseline 
group were less and the time of burn wound 
contraction was shorter in the herbal ointment 
group during mentioned times. The mixture of 
sesame oil, camphor and honey was assessed 
for first time on healing of second degree burn 
wound injuries in rat with successful results. 
So it can be concluded that herbal ointment of 
sesame oil, camphor and honey had a significant 
effect on epithelization and neovascularization. 
Also, the time of burn wound contraction was 
significant in this group that can be recommend 
in healing of second degree burn wound injuries.   
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Table 1: Measurement of treatment size between two groups.
Variable Day 0 Day 7 Day 14 Day 21 Day 28 
Vaseline 8 8 5/2 1/6 0/4 
Mixture of 
sesame oil, 
camphor and 
honey 

8 7/7 2/4 0/3 0 

Our results are based on three independent experiments. Nonparametric Friedman test, p<0.05. 

Fig. 4: The percentage of wound healing in second degree burns. 

 [
 D

ow
nl

oa
de

d 
fr

om
 w

jp
s.

ir
 o

n 
20

25
-1

2-
17

 ]
 

                               4 / 5

http://wjps.ir/article-1-298-en.html


71 Vaghardoost et al.

www.wjps.ir /Vol.7/No.1/January 2018

REFERENCES  

1	 Mogoşanu GD, Grumezescu AM.  Natural 
and synthetic polymers for wounds and burns 
dressing. Int J Pharm 2014;463:127-36. 

2	 Pasalar M, Mohammadi AA, Rajaeefard 
A, Neghab M, Tolide-ie HR, Mehrabani D. 
Epidemiology of burns during pregnancy in 
southern Iran: Effect on maternal and fetal 
outcomes. World Appl Sci J 2013;28:153-8. 

3	 Mohammadi AA, Amini M, Mehrabani 
D, Kiani Z, Seddigh A. A survey on 30 
months electrical burns in Shiraz University 
of Medical Sciences Burn Hospital. Burns 
2008;34:111-3.

4	 Manafi A1, Kohanteb J, Mehrabani D, 
Japoni A, Amini M, Naghmachi M, Zaghi 
AH, Khalili N. Active immunization using 
exotoxin A confers protection against 
Pseudomonas aeruginosa infection in a mouse 
burn model. BMC Microbiol 2009;9:1.	 

5	 Babavalian H, Latifi AM, Shokrgozar MA, 
Bonakdar S, Tebyanian H, Shakeri F. Cloning 
and expression of recombinant human 
plateletderived growth factor-BB in Pichia 
Pink. Cell Mol Biol 2016;62:45-51. 

6	 Babavalian H, latifi AM, Shokrgozar MA, 
Bonakdar S, Shakeri F,Tebyanian H. Healing 
effects of synthetic and commercial alginate 
hydrogel dressings on wounds: a comparative 
study. Trauma Mon 2016.

7	 Karami A, Tebyanian H, Goodarzi V, Shiri S. 
Planarians: an in vivo model for regenerative 
medicine. Int J Stem Cells 2015;8:128-33. 

8	 Shakeri F, Tebyanian H, Karami A, Babavalian 
H, Tahmasbi MH. Effect of topical phenytoin 
on wound healing. Trauma Mon 2017;22. 

9	 Amini M, Kherad M, Mehrabani M, Azarpira 
N. Effect of Plantago major on burn wound 
healing in rat. J Appl Anim Res 2010;37:53-6. 

10	 Hazrati M, Mehrabani D, Japoni A, Montasery 
H, Azarpira N, Hamidian-shirazi AR, Tanideh 
N. Effect of honey on healing of Pseudomonas 
aeruginosa infected burn wounds in rat. J 
Appl Anim Res 2010;37:161-5. 

11	 Hosseini SV, Niknahad H , Fakhar N , 
Rezaianzadeh A, Mehrabani D. The healing 
effect of mixture of honey, putty, vitriol and 
olive oil in Pseudomonas aeroginosa infected 
burns in experimental rat model. Asian J Anim 
Vet Adv 2011;6:572-9. 

12	 Tanideh N, Rokhsari P, Mehrabani D, 

Mohammadi Samani S, Sabet Sarvestani F, 
Ashraf MJ, Koohi Hosseinabadi O, Shamsian 
S, Ahmadi N. The healing effect of licorice 
on Pseudomonas aeruginosa infected burn 
wounds in experimental rat model. World J 
Plast Surg 2014;3:99-106. 

13	 Hosseinzadeh F, Salehi M, Tanideh N, 
Mehrabani D, Sayarifard A, Sedighi A. The 
Healing Effect of Grape Seed Oil Enema with 
or without Sesame Oil in Acetic Acid Induced 
Ulcerative Colitis of Rats. World J Plast Surg 
2017;6:176-182.

14	 Gupta SS1, Singh O, Bhagel PS, Moses S, 
Shukla S, Mathur RK. Honey dressing versus 
silver sulfadiazene dressing for wound healing 
in burn patients: A retrospective study. J 
Cutan Aesthet Surg 2011;4:183-7. 

15	 Nejabat M, Astaneh AR, Eghtedari M, 
Mosallaei M, Ashraf MJ, Mehrabani D. Effect 
of honey in Pseudomonas aeruginosa induced 
stromal keratitis in rabbits. J Appl Anim Res 
2009;35:33-36. 

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

17	 Nasiri E, Hosseinimehr SJ, Azadbakht M, 
Akbari J, Enayati-Fard R, Azizi S, Azadbakht 
M. The Healing Effect of Arnebia Euchroma 
Ointment versus Silver Sulfadiazine on 
Burn Wounds in Rat. World J Plast Surg 
2015;4:134-44. 

18	 Hemmati AA, Namjuyan F, Yousefi S, 
Housmand GhR, Khadem Haghighian H, 
Rezaei A. The Healing Effect of N-Hexan 
Dichloromethane Extract Root Onosma 
Bulbotrichum in Second Degree Burns. World 
J Plast Surg 2018;7:2-10.

19	 Afshar M, Ghaderi R, Zardast M, Delshad P. 
Effects of Topical Emu Oil on Burn Wounds 
in the Skin of Balb/c Mice. Dermatol Res 
Pract 2016. 

20	 Khorasani G, Hosseinimehr SJ, Zamani 
P, Ghasemi M, Ahmadi A. The Effect of 
Saffron (Crocus Sativus) Extract for Healing 
of Second-degree Burn Wounds in Rats. Keio 
J Med 2008;57:190-5. 

21	 Akhoondinasab MR, Akhoondinasab M, 
Saberi M. Comparison of Healing Effect of 
Aloe Vera Extract and Silver Sulfadiazine in 
Burn Injuries in Experimental Rat Model. 
World J Plast Surg 2014;3:29-34. 

 [
 D

ow
nl

oa
de

d 
fr

om
 w

jp
s.

ir
 o

n 
20

25
-1

2-
17

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

http://wjps.ir/article-1-298-en.html
http://www.tcpdf.org

