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Abstract
The present study was conducted to determine the “Effect of Acacia honey and Aloe vera gel on the healing of lacerated wounds in rabbits”. A total of 18 rabbits were selected as randomly and divided into three groups (A, B and C). Wounds were introduced with the help of blunt sharp scissor. Group A was treated topically with Acacia honey twice a day. Group B was treated topically with Aloe vera gel twice a day while group C was treated topically with pyodine. Skin samples were collected after the slaughtering of animals for the measurement of tensile strength. Skin tissues were preserved in 10% neutral buffer formalin for histopathological study. In terms of wound contraction rate, an increased trend was observed in all groups. The highest increase in wound contraction rate was occurred in honey treated group. Wound index values was decreased in all groups but the highest decrease was occurred in honey treated group, followed by Aloe vera gel treated group. In terms of healing time, honey treated group healed faster, followed by Aloe vera gel treated group. Tensile strength was measured after the healing of wounds. While in histopathological study increased macrophagic infilteration was seen in a Aloe vera gel treated group. Third level of epithelization and abundant collagen level and mild fibrosis was seen in honey treated group. The highest increase tensile strength was observed in honey treated group, followed by Aloe vera gel treated group. In terms of period of epithelization, decreased period of epithelization was observed in honey treated group, followed by Aloe vera gel treated group. This study demonstrates that topical application of honey has a positive influence on wound healing.






INTRODUCTION

Wound is an injury caused by trauma, particularly a disturbance of the skin and soft tissue of an animal. In surgery the word wound signifies always a disruption of soft part of the body due to external trauma; but in medical terminology it is an injury to any part of the body caused by an agent resulting from external trauma, whether the surface is broken or not (Buffoni et al., 1993).
Wound curing is a self-motivated physiological method initiated and predisposed by various types of agents. Wound healing procedure can be separated into four different phases: haemostasis, swelling, propagation (composed of contraction, granulation and epithelization) and at last remodeling (Diegelmann and Evans, 2004).
Each honey has specific composition and it depends upon the flowers available to the bees (Gheldof et al., 2002). Honey is composed of different types of compounds such as sugars (generally about 30% glucose, 40% fructose and 10% maltose) minerals, enzymes, carbohydrates, oligosaccharides and photochemical for example ferulic, caffeic acids and flavonoids (Wahdan, 1998).
All over the world, furthermore 80% people still depends upon habitual medication for their ailments (Kumara et al., 2001). Honey can also reduce inflammation both acute and chronic (Dunford, 2005). It has been used for the treatment of injuries and further skin conditions for long time (Harris, 1994). It improves healing process in mild to temperate partial and superficial thickness burn wound (Jull et al., 2008). 
 Aloe vera is one of the major, oldest wound healing plants known to mankind. Aloe vera is a drought- resistant, perennial, succulent plant with an extended and pointed leaves. Due to its healing properties, it is even described in the Bible. Aloe vera has long been used topically for cuts, insect’s stings, bruises, acne, blemishes, skin lesions, eczema (Sivagnanam et al., 2003).
Aloe vera gel is colourless and obtained from the inner part of the fresh leaves (Reynolds and Dweck, 1999).
The anti-bacterial activity of the Aloe vera gel eliminates the bacteria that contribute to inflammation and it could enhance the wound healing process (Heggers et al., 1995).
The main objective of this study was to check the wound curing efficiency of Aloe vera gel and Acacia honey. And examine the properties of Aloe vera gel and Acacia honey on wound contraction rate, tensile strength, healing time, period of epithelization, wound index and histopathology.

MATERIALS AND METHODS

A total of 18 healthy male rabbits were selected in this study. The selected rabbits were randomly divided into three equal groups (A, B and C). Animals were identified by means of collar tags. All the rabbits were maintained on a uniform feeding. Before the experiment, the rabbits were subjected to clinical examination for the evaluation of health status. Wounds having one inch length were created with the help of blunt sharp scissor. Experiment was carried out for 20 days. Group A was treated topically with commercially available Acacia honey twice a day, group B was treated topically with Aloe vera gel twice a day and group C (control) was treated with Pyodine.
Wound contraction rate
Measurement of the dimension of wounds was carried out with the help of a Vernier caliper on days 5, 10, 15, 20 and was compared with the area of respective wound on day zero (Kundu et al., 2005).
Healing time
The time between wound creation and the day that each wound healed, was evaluated and compared with other groups (Nisbet et al., 2010).
Tensile strength
Tensile strength of healed wound tissue of different treatment groups were measured with Tensiometer (Alizadeh et al., 2011).
Wound index
Wound index was measured with an arbitrary scoring system on days 5, 10, 15 and 20 (Kundu et al., 2005).
Histopathological study
The tissues were preserved in 10% neutral buffer formalin, dehydrated in ethyl alcohol, cleaned in xylene and embedded in paraffin. The sections were cut and strained with hematoxylin and eosin for histopathalogical study (Bancroft and Gamble, 2008).
Period of epithelization
The period between wound creation and the day that each wound covered with epithelium was measured (Iftikhar et al., 2010). 
Statistical Analysis
The statistical analysis will be done on the basis of Completely Randomized Design (Steel et al., 1997).


RESULTS
Wound contraction rate%:
In case of wound contraction an increased trend was observed in all the groups A, B and C. Group A was significant at days 5, 10 and 15 as compared to the group C. higher wound contraction rate was observed at day 10. Wound contraction rate significantly different in group B as compared to the group C at days 5, 10 and 15.
Tensile Strength:
Group A was significant and higher tensile strength as compared to the group C (Control group). Group B was also significant and higher value of tensile strength as compared to group C.
Period of Epithelization:
In group A minimum period of epithelization was observed and it was significant against group C (Control group). Period of epithelization in group B was also significantly different as compared to the group C.  Group C was higher period of epithelization as compared to the other two groups A and B.
Healing time:
In case of healing time, group A was lower and statistically significant as compared to the group C. An increased healing time was observed in group C (Control Group). Healing time of group B was lower and significantly different as compared to the group C.
Wound index:
In case of wound index, group A (Honey) was significant at days 5, 10 and 15 as compared to the group C (Control Group). While at day 20 the group A was non significant as compared to the group C (Control Group). Group B (gel) was also significant at days 5, 10 and 15 as compared to the group C (Control Group). The mean values of group C were higher at days 5, 10 and 15 as compared to the groups A and B. Wound index of all three groups (Honey, gel & control group) showed a decreasing trend throughout the study period. While at day 20 Group A & B were non significant.
Histopathology:
Honey treated group showed third level of epithelization. Epithelization was seen in honey treated group. Wounds of all treatments were fully epithelized at day 20. Abundant macrophage infiltration was also seen in honey treated animals. Low macrophagic infiltration was seen in control group. Dermis of honey treated animals showed abundant collagen level and mild fibrosis. While dermis of Aloe vera gel treated animals showed mild collagen level and abundant fibrosis.
Discussion
Wound contraction rate%:
Wound contraction rate was higher in both groups (A and B) as compared to the group C (Control group). Increased wound contraction was observed on day 10. Wound contraction of groups A and B was completed at day 20. Iftekhar et al., (2010) observed that the both Acacia honey and Aloe vera gel produced a significant increase in wound contraction, when compared to the control group. Ali et al., (2011) also observed that the honey promoted wound contraction.
Tensile Strength:
An increased tensile strength was observed in the honey treated group (group A) and significant as compared to the control group. Group B was higher value of tensile strength and significant than the control group. Kundu et al., (2005) reported that honey treated group had significantly higher mean tensile strength than the other groups. Ali et al., (2011) demonstrated that honey accelerate the wound healing as well as tensile strength.

Period of Epithelization:
In case of epithelization, decreased period of epithelization was observed in group A as compared to the control group (group C). Group B was also lower epithelization as compared to the control group. Iftekhar et al., (2010) reported that topical treatments of honey and Aloe vera gel produced a significant reduction in the period of epithelization.
Healing time:
Healing time was lower and statistically significant as compared to the control group (group C). Group B was significant as compared to the group C. Group A healed faster as compared to the other groups. Nisbet et al., (2010) reported that the honey treated groups healed much faster than the control group. Iftekhar et al., (2010) observed that the wounds treated with acacia honey healed faster than the Aloe vera gel and control group. Okeniyi et al., (2005) demonstrated that honey treated wounds healed quicker.
Wound index:
Wound index values were reduced in both groups A and B and group C was higher wound index values on day 15 and value was 1.78 as compared to the other treatments groups. The values of group A and B was non significant at days 20 as compared to the control group. The results of present study are in line with Kundu et al., (2005) who observed that group I (control) had significantly higher mean values 2.33 on day 14, respectively. Reductions in wound index values were also recorded in both treatment groups compared to the control group. Wound index values for (treatment) groups II and III were not statistically significant on day 14.
 Histopathology:
[image: ]Honey treated group showed third level of epithelization. 
[image: ]Photomirograph of skin in Aloe vera gel treated groupshown abundant macrophage infiltration.
Epithelization was seen in honey treated group. Wounds of all treatments were fully epithelized at day 20. Abundant macrophage infiltration was also seen in honey treated animals. Low macrophagic infiltration was seen in control group. Dermis of honey treated animals showed abundant collagen level and mild fibrosis. While dermis of Aloe vera gel treated animals showed mild collagen level and abundant fibrosis.
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