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ARTICLE INFO 
 ABSTRACT  

  In the present study, the effect of topical application of Aloe vera, honey and combination of Aloe 
vera and honey (A+H) on cutaneous wound healing in goat model was investigated. A total of 20 
goats were selected having body weight 8-12 kg, age 9-18 months and randomly divided into group 
A, H, A+H and C. Following local anaesthesia, a 1.5×1.5 cm² excised wound along with the latissimus 
dorsi muscle were made on the skin of these goats using a template. The wounds of Group A, H, A+H 
and C were treated topically with Aloe vera, honey and Aloe vera + honey and sterile normal saline 
respectively. The efficacy of the treatment was evaluated in terms of bacterial load, tissue response 
in healing by histopathology and wound contraction rate. The bacterial load was measured by 
growing them on agar medium and means of colony forming unit (CFU). The wound area in each 
group was measured using a Vernier calliper scale which was used to trace the wound area. The 
bacterial load (CFU) appeared lower in every sampling in goats of Group H followed by those of 
Group A and A+H. Highest level of bacterial infectivity (1700-1980 cfu/100µl nutrient agar) in group C 
and lower count in Group H (250-362 /100 µl nutrient agar) was seen in the wound following day 3 of 
treatment. Biopsy examination of Group A skin revealed that the topical application of Aloe vera 
lowered tissue reaction following day 7 of wounding and enabling rapid repairing of tissue with 
complete epithelialization over the wound following 14 days of wounding. Clinically the wounds 
showed various degree of healing in group A, H, A+H goats following day 14 of wounding compared 
to the existence of raw and unhealed wound in Group C goats. Complete centripetal contraction of 
wound was obtained in group A, A+H, H at 17, 19, 21 days respectively. The results reveal that 
topical application of Aloe vera alone appeared best in the wound healing process followed by Aloe 
vera + honey and honey respectively.  
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Introduction 

Wound healing is the sequential cellular and 
biochemical event underpinning for the repair of 
injured tissue of the wound (Gonzalez et al., 2016). 
These processes involve the interaction between 
several mediators like extracellular matrix (ECM) 
molecules, platelets, inflammatory cells, growth factors, 
cytokines, and chemokines (Pereira, et al., 2013). 
Wound healing process is divided into four stages 
including hemostasis, inflammation process, 
proliferation, and remodeling (Guo and DiPietro, 2010; 
Opneja et al., 2019).  
 

Hemostasis is initiated by rapid recruitment of platelets 
through fibrin clot formation during normal healing 
process at the moment the tissue is injured (Opneja et 
al., 2019). The inflammatory phase involves different 
series of events such as platelet accumulation, 
coagulation and leukocyte migration. Re-
epithelialization, angiogenesis, fibroplasia, and wound 
contraction are events that occur for tissue formation. 
Remodeling phase may be continued for one month, 
and the dermis produces collagen and matrix proteins 
which weave into its previous phenotype (Castilo-
Briceno et al., 2010). Interruption of any kind among 
these stages of healing lead to delayed wound healing. 
The events of each phase must happen in a precise and 
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regulated manner. Interruptions, aberrancies, or 
prolongation in any of the stages can result in delayed 
wound healing or a non-healing chronic wound (Guo 
and DiPietro, 2010).  
 
Normally in an acute wound, the process of healing is 
predictable but in chronic wounds, the repair process is 
disrupted by constrains like as infection or low 
immunity (Dat et al., 2012). In the absence of effective 
microbial decontamination such wounds enter a state 
of prolonged inflammation. Bacteria and endotoxins 
can lead to pro-inflammatory cytokines elevation 
(interleukin-1 and tumor necrosis factor–α) leading to a 
chronic state of infection and failed to heal the wound 
(Guo and DiPietro, 2010). This has imposed a huge 
health and financial burden in both the developed and 
undeveloped world. Therefore, research on deriving 
alternative, cost effective wound healing agents from 
traditional plant-based medicines is a developing area 
in modern biomedical sciences (Hosseinkhani et al., 
2017). In recent times, there has been an upsurge in 
incidences of preferences to the use of traditional and 
alternative medicine in wound management due to the 
emergence of antibiotic resistance and a decrease in 
newer antibiotics (Dorai, 2012).  
 
Aloe vera is a perennial, succulent, drought-resistant 
plant that exhibits many pharmacological 
characteristics to promote wound and skin burns 
healing (Chowdhuri et al., 2018). Many of the medicinal 
properties of Aloe vera are ascribed due to numerous 
active ingredients including anthraquinones, 
polysaccharides, alkylbenzenes, dehydrabietic acid 
derivatives, salicylic acid, lectin, carotenoids, lignin, 
saponins etc. that attribute for its high therapeutic 
value (Wynn, 2005). Antibacterial property of aloe vera 
is because of anthraquinones that behave like 
tetracycline by blocking the ribosomal A site, thus, 
interrupting bacterial protein synthesis (Radha and 
LaxmiPriya, 2017). The anti-inflammatory activity of 
aloe vera gel may be due to inhibition of 
cyclooxygenase and hence of the prostaglandin 
biosynthetic pathway (Lindsey et al., 2002). 
  
Honey has long been used as ancient herbal 
preparations in wound healing and has gained 
popularity with the increase of antibiotic resistance 
(Mandal and Mandal, 2011).  In vitro and in vivo data 
supporting honey’s effectiveness in treating wounds 
and as a natural broad-band antibacterial agent has 
recently made a value in coming back of honey in 
clinical medicine particularly in developing countries 
(Minden-Birkenmaier and Bowlin, 2018). Honey is a 
highly concentrated viscous solution of floral sugars and 
proteins, enzymes, and amino acids obtained from the 
honeycomb (Gethin et al., 2008). Honey can reduce 

healing time exerting a dual effect on the inflammatory 
response. It suppresses the production and 
proliferation of inflammatory cells at the wound site 
preventing a prolonged inflammatory response, and it 
stimulates pro-inflammatory cytokine production thus 
enables normal healing to occur (Khan et al., 2007; 
Molan, 2002; Steinhorn et al., 2011). Studies using 
herbal and traditional medicine like Aloe vera and 
honey have been documented in wound care 
management from different continents. However, 
sufficient scientific evidences and conducting clinical 
trials using traditional and alternative medicine in 
wound therapy holds good promise in the future. 
Therefore, the study was set out to analyze the 
therapeutic and synergistic efficacy of honey and Aloe 
vera gel on experimentally induced wound in goats.  
 
Materials and Methods 

Animal Ethics  
All the authors have agreed for authorship, read and 
approved the submission for publication. As the study 
was conducted onto the goats, without involvement of 
deadly pathogen, and health issue was great concern as 
live goats were used. The cutaneous wound creation 
and biopsies were carried out under local anaesthesia 
with less sufferings as required by the ethical concern, 
Animal Welfare Committee, Faculty of Veterinary and 
Animal Science, Hajee Mohammad Danesh Science and 
Technology University, Mymensingh-2202, Bangladesh.  
 
Study area and animals 
This research was conducted onto the live goats at the 
Department of Medicine, Surgery and Obstetrics, Hajee 
Mohammad Danesh Science and Technology University 
(HSTU), Dinajpur, Bangladesh during a period between 
February to August 2022.   
 
Experimental design 
With the approval and following the guidelines and 
recommendations of Animal Ethics Committee of the 
Department of Medicine, Surgery and Obstetrics, 
Faculty of Veterinary and Animal Science, Hajee 
Mohammed Danesh Science and Technology University 
(HSTU), Dinajpur, twenty goats were bought from 
Farmhat, Dinajpur. Body weight of these goats ranged 
from 8-12 kg and age 8-18 months. They were randomly 
divided into four groups i.e., group A, H, A+H and C with 
five goats in each group. The wounds of Group A, H, 
A+H and C were treated topically with Aloe vera, honey 
and Aloe vera + honey and sterile normal saline 
respectively. The animals were kept under standard 
housing conditions with no restrictions on water and 
food. The goats were kept in quarantine for two weeks 
before the onset of the study. All goats were dewormed 
with Fenbendazole @5mg/kg body weight 
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(BolusFenazol Vet™, Acme Laboratories, Dhaka, 
Bangladesh) prior to the experimentation. 
 
Preparation of Aloe vera gel (AVG), Honey and 
combined Aloe vera and Honey topical application 
Aloe vera plants were collected from local nursery. The 
fresh leave was properly cleaned with water and air 
dried. The green portion of the leave was peeled off 
with knife. The gel was carefully scooped with knife. 
The gel was then placed into a ceramic mortar and 
grinded with pestle to make homogenize. One teaspoon 
African honey and one teaspoon fresh Aloe vera gel was 
placed into a mortar and mixed with pestle thoroughly. 
Irradiated honey was collected from South Africa by 
personal contact to get pure honey without any 
adulteration. 
  
Creation of wound 
The operation site selected was five centimetres away 
from vertebral column. The operation sites were 
clipped with sharp scissors and washed with soap water 
to reduce microbial load in the wound area. A razor 
blade was used to cleanly shave the residual hair to 
reveal the underlying skin. The operation sites were 
drapped with sterile drapper and rubbed with 
Povidone-Iodine 10% (Povin Vet™ 10%, Opsonin 
Pharmaceuticals Ltd, Bangladesh). Infiltration of local 
anesthesia was done following inverse ‘L’ blocks at the 
operation site by using lidocaine hydrochloride 2% & 
Epinephrine 0.005% (Jasocaine-A™, Jayson 
Pharmaceuticals Ltd. Bangladesh). A 3 cm² (1.5 cm × 
1.5cm) template was placed on the shaved area. Full 
thickness of skin was removed from the marked region, 
using surgical blade. First tracing the area, gently lifting 
the skin with toothed tissue forceps and separating it 
from the underlying subcutaneous tissue. Antiseptic 
were constantly applied around the wound area using 
sterile gauze.  
 
Post-operative care 
A combination of Streptomycin and Penicillin 
(Streptopen ™, Renata Ltd) at the rate of 1ml/ 10 kg 
body weight was administered through intramuscular 
route for five days to reduce the risk of infection. An 
analgesic and antipyretic Meloxicam @ 0.5 mg/kg 
(Melvet ™ Acme Laboratories) was given through the 
intramuscular route for three days. An antihistaminic 
(Pheneraminemaleate, Antihista vet™, Square 
Pharmaceuticals Ltd) @ 1mg/kg body weight was given 
through intramuscular route for five days. Washing of 
the wound surface was done with sterile gauge and 
normal saline (0.9%). Therefore AVG, Honey, and 
combination of Honey and AVG (1:1) was applied on the 
wound surface twice daily until healing.  

 Assessment of wound healing 
The wound areas of animals were measured everyday 
using Vernier caliper and tracing paper. The measured 
wound areas were determined in mm². Wound 
contraction rate was calculated by using the following 
formula (Attah et al., 2016). 
 
Percentage Mean Centripetal contraction (PMCC)      
 

 
 
Where, PSD= Post-Surgical Day, X= any given day 
following the surgery 
 
Antimicrobial study 
Swabs were collected from the raw wound surface 
following 1, 5, 10 and 15 days of wounding. After initial 
debridement of wound with sterile gauze and normal 
saline (0.9%) the superficial debris was removed. Then 
the commercially available sterile cotton buds were 
rubbed on the wound surface to collect deep tissue 
microorganisms. To isolate bacterial contaminants in 
the wounds nutrient broth and nutrient agar plates 
were used (Saha et al., 2020). To prevent contaminating 
fungal growth in nutrient broth and nutrient agar 
plates, 0.05mg/ml Fungi zone (amphotericin B, Thermo 
Fisher Scientific INC, NY) was used. A sterile cotton bud 
was gently rubbing over the surface of the wound and 
then transferred the swab tip onto a 2ml cryotube 
containing1ml sterile nutrient broth. Then the cryotube 
was shipped to the laboratory within an hour. After that 
the nutrient broth containing swab was vortexed 
shortly and 100µl, 50µl and 10µl nutrient broth/ agar 
plate were spread out using glass spreader. The agar 
plates were incubated at 37˚C overnight to observe 
bacterial growth and counting the total number of 
bacterial colonies grown on to the agar plates. In order 
to accurately count the colonies, magnifying glass was 
used. 
 
Tissue biopsy/ Histopathology  
Tissue biopsies were collected at day 7, 14 and at the 
day of complete wound healing for better 
understanding the tissue response following 
experimental wound healing processes. Before tissue 
collection, the area was locally anesthetized with 2% 
lidocaine HCl (Jasocaine A, Jayson Pharmaceuticals, 
Bangladesh). Tissue samples were collected from the 
full skin thickness of the entire wound area as well as 
from the surrounding normal tissue. The collected 
biopsies were fixed in 10% buffered neutral formalin 
and were processing tissues for sectioning and staining 
with hematoxylin and eosin using standard protocol 
(Luna, 1968).  
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Data analysis 
The generated data were analyzed by SPSS version-20 
software by using one-way ANOVA accordance with the 
principles of Complete Randomized Design (CRD). All 
values were expressed as Mean±SD and significance 
was determined when P <0.05. 
 
Results 

Area of wound contraction 
Table1 represents the area of wound contraction of 
different groups at different days of experimentation. 
The extent of wound area was reduced to 0 in Aloe vera 
treated group (day17) followed by combined Aloe vera 
and honey treated group (day 19) and honey treated 
group (day 21). 

 
Table 1. Effects of Aloe vera, honey and combined Aloe vera and honey onto the wound area at different days of 

the experiment measured by Vernier calliper 

Groups 
Mean ± SD of wound area at different days (mm²) 

Day 0 Day 5 Day 10 Day 14 Day 17 Day 19 Day 21 

A 
n =5 

331.4 ± 20.87 213.2 ± 12.19 134.6 ± 9.68 45.6 ± 3.58 0 0 0 

H 
n =5 

310.6 ± 38.56 234.6 ± 28.1 166.8±21.43 117± 16.82 72.4 ± 10.62 38.4 ± 3.29 0 

A+H 
n =5 

296 ± 19.73 201.8 ± 16.31 132.2 ± 8.14 70.4± 3.58 34.8 ±5.02 0 0 

C 
n =5 

317.2 ± 27.43 282.6 ± 25.92 234.4 ± 23.54 187.8 ± 15.66 158.8 ± 13.97 125.6 ± 12.89 81 ±  6.36 

P value 0.2763 0.000** 0.000** 0.000** 0.000** 0.000** 0.000** 
The value of P is 0.00 (P<0.001) which indicates that the result is highly significant both within the group and between the group. 

 
Percentage mean centripetal contraction (PMCC) rate 
The percentage of wound contraction was greater in 
Aloe vera treated group and exhibited 100% wound 
contraction following17 days of wounding. Significant 
wound contraction was observed in all treated groups 

from 14th day onwards and achieved 100% contraction 
in wounds treated with combined Aloe vera and honey 
in 19 days followed by wounds treated with honey only 
at 21 days as shown in Table 2. 

 

Table 2. Percentage mean centripetal contraction (PMCC) rate of wounds at different days 
 Mean ±SD, % 

Groups Day 0 Day 5 Day 10 Day 14 Day 17 Day 19 Day 21 

A 0 35.64 ± 1.29 59.40 ± 0.99 80.18 ± 0.78 100 100 100 
H 0 24.41 ± 2.06 43.32 ± 0.57 62.37 ± 1.68 76.68 ± 1.71 87.59 ± 0.57 100 

A+H 0 31.87 ± 0.95 55.32 ± 1.06 76.18 ± 1.13 88.26 ± 1.30 100 100 
C 0 10.94 ± 0.44 26.17 ± 0.99 40.78 ± 0.92 49.93 ± 1.18 60.44 ± 0.97 71.30± 0.99 

The value of P is 0.00 (P<0.001). 

 

 
 

Group A Group H Group A+H Group C 

Day 0     

Day 5     

Day 10     
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Day 14     
 

 

Day 17     

Day 19    
 

  

 
Figure 1. Photographic representation of wound contraction area on different post excision days of aloe vera, honey, 

combined honey and aloe vera and untreated control goats. 

 
Microbiology of the wound 
Table 3 showed the bacterial load of the wounds of 
different groups. Highest level of bacterial load (1700-
1980 CFU/wound) was seen in control group and lower 
count in honey treated group H (250-362 CFU/wound) 

following day 3 of experiment. The bacterial loads of 
Group A, H and A+H appeared lower in study day 15 
whereas the wounds of group C left infected and 
showed fewer tendencies to heal. 

 
Table 3. Colony forming unit of bacterial colony per open wound as collected by rubbing sterile cotton bud (1ml 

nutrient broth) 

Groups Day 3 Day 5 Day 10 Day 15 Remarks 

H 250-362 230-255 110-135 18-26 Showed healing 
at various 
degrees 

A 455-564 333-442 178-225 65-93 
A+H 271-383 258-237 135-143 37-45 

C 1700-1980 1680-1850 1525-1835 1279-1496 
Incomplete 

healing 
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Figure 2. The bacterial colony in primary culture of nutrient agar observed in samples collected from the open wound of goats 

treated with Aloe vera (A), Honey (H), Combined Aloe vera and honey (A+H) and untreated control (C) at day 15 of 
wounding. 

 
Biopsy examination of experimental wound healing: 
Histoarchitecture of wound biopsies at days 7 of 
experimentation; Biopsy of experimental cutaneous 
wound of goats treated with Aloe vera showed early 
scab formation (Figure 9A) over the cut surfaces. Scab 
formation over the injured skin was also seen in the 
fresh honey (H) and Aloe vera plus honey (A+ H) treated 
groups of goats but the scabs appeared heavier in A+H 
treated groups (Figure 9). The scab was infected in 

untreated control groups and dissolved (Figure 9C, 
circle) at time of processing the wound.  The cells 
infiltrated in the injured tissues as seen following day 
seven of experiment were mostly neutrophils in 
untreated skin. The reactive cells in other groups of 
goats following day 7 of experiments were mostly 
macrophages and lymphocytes. Hemorrhages in tissues 
was much higher in untreated groups of goats but was 
scanty in other groups of goats.  

 

  

Bacterial colony 

Aloe vera (A, 100µl broth/ plate) Honey (H, 100µl broth/ plate) 

  

Bacterial colony 

Aloe vera +Honey (A+H, 100µl 
broth/ plate) 

Control (C, 10µl broth/ 
plate) 
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Figure 3. Biopsy of experimental cutaneous wound following day 7 of experimentation 
 
Tissue debris over the wound (scab, black circle) formed 
early in the Aloe vera treated wound (A, black circle) 
followed by Aloe vera plus honey (A+H, circle) and 
honey alone (H, circle).  The tissue debrises were not 
formed over the injured wound in untreated control 
cases. The control section (C, 100x) showed cellular 
debris in the scab consisting of neutrophils, tissue 
debris and fibroblasts. The reactive cells in scab mostly 
involved in Aloe vera treated injured skin were 
keratinocytes (darkly stained cells), tissue debris, 
monocytes, fibroblasts and lymphocytes (Figure 9A, 
100x). The reactive cells in scab mostly involved in 
Honey treated injured skin were keratinocytes (darkly 
stained cells, moderate quantities), tissue debris, 
monocytes, fibroblasts and lymphocytes (100x).  The 
reactive cells in scab mostly involved in Aloe vera + 
honey treated injured skin were tissue debris, 
monocytes, fibroblasts and lymphocytes (A 100x) with 
scanty of keratinocytes.  
   

Histoarchitecture of wound biopsies at days 14 of 
experimentation; Cutaneous biopsy collected following 
day 14 of experiments showed unhealed and injured 
cut surface of skin from the untreated control goats 
(Figure 10C). Thicker scabs over the injured skin were 
seen in honey treated wounds (H). The scab over the 
healed tissues was scanty in Aloe vera (Figure 10, A) and 
Aloe vera plus honey (Figure 10, A+H) treated skin.  
Keratinization over the injured skin was seen in Aloe 
vera, honey and Aloe vera plus honey treated groups of 
goats (red arrow). The reactive cells seen in the injured 
tissues of untreated goats were predominantly 
neutrophils with fewer fibroblasts. The tissue debris 
onto the surface of wounds was scanty in Aloe Vera, 
honey and Aloe vera plus honey treated groups. The 
reactive cells onto the margin of injured skin were 
mostly macrophages and lymphocytes. Complete 
keratinization was yet to achieve in any of the other 
groups of goats following day 14 of experimentation.   

 

 
 

Figure 4. Biopsy of experimental cutaneous wound following day 14 of experimentation 
 
Figures showed biopsy of experimental cutaneous 
wound obtained from the untreated control (C), wound 
treated with Aloe vera (A), Honey (H) and Aloe vera plus 
honey (A+H) at time of complete wound healing. 

Tissues of untreated control did not show any tendency 
of healing until day 21 of wounding. Dermal and 
epidermal healing in Aloe vera treated wound showed a 
state of complete recovery with scanty of scab (black 
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arrow) over the injured skin (A, circle) following day 17 
of wounding. The dermal and epidermal healing was 
nearly completed in goats wound treated with Aloe 
vera plus honey (A+H) following day 19 of wounding. 
The dermal and epidermal healing was not completed 
in Honey treated wound (H) until day 20 of wounding 
and there was scab over the injured tissues (black 
arrow). Red arrow indicates the keratinized epidermal 
tissue over the injured skin indicating a state of healing. 
At higher magnification (100x) neutrophilic infiltration 

was seen in Group C goats until day 21 of wounding. 
The tissue debris in the scab was minimum in Group A, 
H and A+ H groups of goats following day 17, 21 and 19 
of wounding respectively. There was epithelialization 
and keratinization along with the healed tissues and 
under the scab. Epithelialization and keratinization onto 
the surface of untreated wounds were lacking and the 
underlying tissues containing tissue debris, neutrophils, 
and fibrous connective tissues. 

 

     
 

Figure 5. Histoarchitecture of wound biopsy at days of wound healing 
 
Biopsies stained with H&E (4x) and obtained from the 
untreated control (C) tissues, wound treated with Aloe 
vera (A), Honey (H) and Aloe vera plus honey (A+H). 
Tissues of untreated control skin (C, circle) showed raw 
surface consisting of fibroblasts and lack of 
keratinization over the injured skin (C, 10x, black 
arrow). Arrow (C, 100x) showed the junction of injured 
skin with huge tissue debris, neutrophils and fibrous 
connective tissues. Experimental dermal wounds 
treated with Aloe vera (A, circle) showed a state of 
complete healing with epithelialization (keratinization, 
red arrow) over the injured skin on day 17 of wounding. 
Wound (H) treated with honey showed complete 
epithelialization and keratinization over the injured 
tissues on day 21 of wounding. The dermal and 
epidermal healing was nearly completed in goats 
wound treated with Aloe vera and honey (A+H, circle) of 
day 19 of wounding. Red arrow indicates the 
keratinized epidermal tissue over the experimental 
wounding.   The biopsies in the upper row (Figure 5) 
showed tissue response and state of healing at higher 
magnification (100x).  
 
Discussion  

Contraction of wound area and wound healing 

Results of this study showed that the wound area of the 
experimental animals did not increase in size on the 
post wounding days following treated with Aloe vera 
gel, honey, combined Aloe vera and honey topically. 
Also, the wound did not show the notable signs of 
inflammation that attributing the anti-inflammatory 
effects of Aloe vera and honey. The finding is in 
agreement with earlier reporters (Surjushe et al., 2008; 
Tomblin et al., 2014). Aloe vera inhibits the 
cyclooxygenase pathway and reduces prostaglandin E2 
production from arachidonic acid and thus can inhibit 
inflammatory process (Surjushe et al., 2008). Aloe vera 
contains substance like enzymes, glycoproteins, growth 
factors, vitamins and minerals. Aloe vera contain 
glucose-6 –phosphate and manose-6-phosphate 
(Subramanian, et al., 2006). Among them mannose-6-
phosphate is the important structural constituent that 
plays vital role to promote wound healing through an 
anti-inflammatory process (Davis, 1994). 
 
Animals were treated with Aloe vera gel had a greater 
wound contraction rate, as well as rapid wound closure 
followed by combined Aloe vera& honey and honey 
alone treated group. Control group had a highly 
significant slow wound contraction rate compared to 
the treated group (P<0.001). Previous study showed 
that Aloe Vera gel treated wound had a greater wound 
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contraction rate with rapid wound closure (Attah et al., 
2016). Aloe vera gel not only increases the wound 
collagen rate but also changes the composition of 
collagen as well as collagen crosslinking. As a result, it 
accelerates wound healing. Similarly, it has been 
reported that topical application of Aloe vera promote 
immune system against vast ranges of bacterial 
infection including Pseudomonas aeruginosa, 
Escherichia coli, Salmonella typhimurium, Klebsiella 
pneumoniae, Mycobacterium tuberculosis, 
Streptococcus pyogenes, Serratia, and Staphylococcus 
aureus (Yari et al., 2018). Contraction of wound 
depends on myofibroblast proliferation and its 
subsequent connection to extracellular matrix (Dreifke 
et al., 2015). 
 
Aloe vera gel significantly increased the rate of wound 
contraction, epithelialization, and maturation and was 
pioneer compared to other treatments in promoting 
healing of cutaneous wound in goat. The study revealed 
epithelialization onto the dermal tissue at day 14 of 
wounding. Complete wound contraction and healing 
was accomplished by day 17 in Aloe vera treated group. 
The report is in compliance with previous researchers 
(Vázquez, 1996; Oryan 2016; Khorasani et al., 2009). 
Topical application of Aloe vera modulated the 
inflammation, increased the rate and quality of 
fibroplasia by enhanced collagen and 
glycosaminoglycans production, and improved the 
remodeling stage of the healing tissue (Oryan, 2016). 
 
Acceleration of wound healing through the topical 
application of honey was found in this study. This result 
is similar with the findings of previous researchers 
(Cooper, 2007; Vijaya et al., 2012) who reported that 
topical use of honey reduces microbial load, formation 
of thin scar and complete keratinization within 21 days 
of wounding.  Honey has an important role in 
modulating the inflammatory response through specific 
pathway and enabling wound healing (Tomblin et al., 
2014). In this study, we noticed that the scabs formed 
by the honey-treated wounds were thinner compared 
to the other treatment group. Thicker scab was noticed 
in normal saline treated group followed by Aloe vera 
treated groups. The moist environment created by the 
honey due to its viscosity and high sugar content found 
to confer thin scar formation. The thinner scabs form 
during the healing process appeared as smaller barriers 
for the epithelialization to occur, and thus accelerate 
open wound healing ( Khoo et al., 2010). Acidification 
has been shown to promote wound healing by causing 
oxygen release from haemoglobin during topical 
application of honey (Leveen et al., 1973). Moreover, 
different antioxidants present in honey included 
flavonoids, monophenolics, polyphenolics and vitamin C 
and these are very vital in tissue regeneration processes 

(Schramm et al., 2003). Un-boiled commercial honey 
seems to accelerate wound healing when applied 
topically due to its energy-producing properties, its 
hygroscopic effect on the wound, and its bactericidal 
properties (Bergman et al., 1983). This study also 
showed a link between honey application and wound 
healing in experimental trials.  
 
Microbial Load 
The antibacterial activity of honey is related with the 
production of hydrogen peroxide. Honey contains an 
enzyme called glucose oxidase which breaks down 
sugars and generates hydrogen peroxide. Hydrogen 
peroxide is produced in tissues is a kind of bleach, 
associated with the antimicrobial activity and thus 
enabling wound healing by combating wound microbes 
(Mandal and Mandal, 2011; Takzaree et al., 2017; 
Yaghoobi & Kazerouni, 2013). This study agreed with 
the findings of Khoo et al., (2010) who mentioned that 
honey decrease microbial growth over open wound 
areas thus promote wound healing. Low pH (3.0 to 5.0) 
and high free acid content of honey may assist wound 
healing (Medhi et al., 2008). 
 
Biopsy examination 
In this study, the reactive cells seen in untreated group 
following seven days of wounding was mostly 
neutrophil on the other hand reactive cells mostly seen 
were macrophage and lymphocytes in Aloe vera treated 
groups. Prakoso et al., (2018) reported that Aloe vera 
may shorten healing period by increasing CD4+ and 
decreasing CD8+ lymphocytes. CD4+ lymphocytes 
induce keratinocytes to release IL-1 in the wound area. 
Keratinocytes have a potential role on epithelization, 
proliferation, and maturation of epidermis (Lugo, 2011). 
IL-1 has been released by keratinocytes induces 
endothelial cells to form angiogenesis and fibroblast to 
form extracellular matrix (Marmaras et al., 2012). T 
lymphocytes have an important role in both normal 
wound healing and in the formation of scars (Martin& 
Muir, 1990). Enhance rate of lymphocytic infiltration 
was seen in tissues of honey treated groups.  
 
The experimental wound healing began with the 
reduced edema, and fibrin clot together with the 
enhance infiltration of macrophages, fibroblasts, and 
large blood vessels as observed in the Aloe vera treated 
wounds compared to the controls. This observation 
suggested that Aloe vera could have enhanced the rate 
and quality of the inflammatory phase of wound healing 
(Vázquez, 1996). There was an increase in the number 
of blood vessels in the treated tissues indicated the 
angiogenic activity of Aloe vera at earlier stages of 
wound healing which may contribute a better perfusion 
of nutrients and cytokines following enhance circulation 
in the injured area. Angiogenic activity of Aloe vera has 
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previously been reported by Lee (1995). The Aloe vera 
exerted its beneficial effect by increasing the wound 
contraction and epithelialization, which resulted in a 
faster wound closure, and by decreasing the size of scar 
tissue formation through accelerating the organization 
and remodeling of tissues at the site of wounding 
(Oryan, 2016). 
 
Up to now, 75 constituents were found in Aloe vera 
including 20 minerals, 20 kinds of amino acid, 12 kinds 
of vitamins and water (Jafarzade et al., 2014). This 
phytogel contains glucomannan, that stimulate 
receptors of fibroblast growth factor and proliferation 
which in turn increases the production of Collagen and 
collagen cross linking. As a result, Aloe vera accelerates 
processes of wound healing by enhancing collagen 
formation and interfering growth of microbes. There 
are several experiments that reported Aloe vera and its 
most important component, acemannan promote 
fibroblasts proliferation. Thus Aloe vera may have 
contributed wound healing by promoting tissue 
response through the stimulation of insulin-like growth 
factors II, which binds to the same receptor on 
fibroblast (Davis et al., 1989). 
  
Honey is reported to have an insulin-like property, 
stimulate cell proliferation and angiogenesis in wound 
bed furthermore; thus honey contributed an additional 
role in wound healing (Takzaree et al., 2017; Yaghoobi 
& Kazerouni, 2013). Honey had a wider antibacterial 
activity than Aloe vera gel, thus provide better wound 
healing response in caprine model (Oghenemaro, 2018). 
This study provide evidence that topical application of 
Aloe vera alone appeared to show highest response in 
terms of wound healing process followed by Aloe vera + 
honey and honey alone respectively.  
 
Conclusion  

Experimental dermal wounds treated with Aloe vera 
showed a rapid response of complete healing with 
epithelialization compared to other treatment groups. 
However, Aloe vera plus honey, Aloe vera or honey, any 
of the formulations can be used in native condition to 
cure the open wound in goats.  
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