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 Aloe Vera is a vitamin and mineral-rich plant with numerous health and 

skin-care applications. The study's goal is to determine how Aloe Vera 

affects IL-6 levels in an adult male New Zealand rabbit. In this 

experiment, 48 male New Zealand rabbits were used. In each rabbit, 

ketamine and xylazine were administered intramuscularly into the thigh 

muscle. In less than 5 minutes, an appropriate level of anesthesia was 

established. In the operating room, animals were placed on the operating 

table. For unipolar cauterization, electrosurgical generator cautery was 

used throughout the procedure. We burned 0.5 cm of the rabbits' buccal 

oral mucosa with a unipolar electrocautery pen with a (2.5) inch standard 

blade electrode at 95.5 C°. After that, the rabbits were placed into four 

groups, each with 12 rabbits: Group 1 (normal oral mucosa without 

burning), Group 2 (burning oral mucosa without medicine), Group 3 

(Aloe Vera plant/fresh gel), and Group 4 (Aloe Vera /commercial gel). 

Each group's animals were euthanized on days three (3), seven (7), and 

fourteen (14) of the trial, resulting in a total of 12 rabbits slaughtered 

during each medication period. The level of IL6 in serum was 

determined using blood and buccal tissue samples. The untreated burn 

site had the greatest amount of IL-6 throughout the experiment, while 

the burn site treated with Aloe Vera gel had the lowest level of IL-6. 

Fresh Aloe Vera gel and commercial Aloe Vera gel are thought to have a 

significant anti-inflammatory impact by lowering the amount of 

inflammatory mediator (IL-6) and so promoting wound healing. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Aloe Vera gel is a clear, odorless, and tasteless gel used to treat burns and skin ailments. The water storage 

side of the plant is represented by parenchyma, which is the part in which water is retained in the form of a 

viscous mucilage or fillet fluid [1]. 
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The oral mucosa is a specialized moist tissue that lines the oral cavity and extends from the skin mucosal 

junction (vermillion boundary) on the lips anteriorly to the oropharynx on the back [2]. The buccal, 

gingival, and sublingual mucosa in the mouth cavity make up the oral mucosa. Inflammation is a 

sophisticated defense mechanism in which leucocytes from the vasculature travel into injured tissues to 

eliminate substances that may cause tissue destruction [3]. Acute inflammation is a temporary helpful 

response that occurs in response to an infection, but chronic inflammation is a long-term event that can 

cause tissue damage [4]. Increased circulating levels of pro-inflammatory cytokines such as tumor necrosis 

factor (TNF), interleukin-1 (IL-1) and interleukin-6 (IL-6); soluble forms of several cytokine receptors such 

as soluble IL-6 receptors (sIL-6R) and soluble TNF receptors I and II; and acute phase proteins such as C-

reactive protein (CRP) have all been linked to inflammation in the oral mucosa [5]. These pro-inflammatory 

mediators are hypothesized to contribute to the development of a number of chronic inflammatory illnesses 

by activating the hypothalamic–pituitary–adrenal (HPA) axis [6]. IL-6 [7], which was first found in 1986. Is 

a pleiotropic cytokine with a tertiary structure consisting of four a-helices (colored) connected by 

connecting loops (grey) and three receptor binding sites [8]. The effects of IL-6 have been linked to 

inflammation, hematopoiesis, bone metabolism, embryonic development, and other essential processes [9]. 

 

IL-6 is the most well-known member of the IL-6 cytokine family, which includes IL-6, IL-11, IL-27, 

leukemia inhibitory factor (LIF), ciliary neurotrophic factor (CNTF), cardiotrophin-1 (CT-1), cardiotrophin-

like cytokine factor-1 (CLCF1), IL-35, and IL-39 (33). B cell Stimulating Factor-2 (BSF-2) was first 

recognized as an inducer of immunoglobulin synthesis [10]. Immune modulation, antibody generation, and 

the development of Th17 CD4+ T cells, a subgroup linked to autoimmune diseases, were all effects of IL-6 

in the immune system [11]. Its significance in investigations of psychosocial variables and inflammatory 

mechanisms stems from the fact that IL-6 is a critical cytokine in inflammatory responses and the liver's 

primary regulator of acute phase protein responses [12]. In addition, as compared to other pro-inflammatory 

cytokines like TNF-α and IL-1, its levels in serum, saliva, and plasma are more reliably recognized and 

analyzed. In a variety of pathologic circumstances, such as burning, tissue injury, and both acute and 

chronic inflammatory disorders, the levels of IL-6 in blood, saliva, or plasma are elevated [13]. 

 

The acute phase responses are mediated by IL-6 during the start of acute inflammation. Acute inflammation 

becomes chronic inflammation, which involves immunological responses, when its action as a 

proinflammatory cytokine continues. Through continual MCP-1 production, angio-proliferation, and 

antiapoptotic actions on T cells, IL-6 plays a negative role in chronic inflammation, favoring mononuclear 

cell accumulation at the site of injury [14]. This may raise IL-6 levels in the blood, laying the groundwork 

for the amplification stage of chronic inflammatory proliferation. After a burn injury, the body responds 

with an initial inflammatory response, infection, stimulation of the leukocyte–endothelium interaction, and 

changes in circulating cytokines. All of these factors could play a role, resulting in systemic effects. 

Cytokines are thought to play a role in the pathophysiology of sepsis and septic shock, as well as the post-

burn pathophysiological process [15]. 

 

Local generation of proinflammatory cytokines at the site of tissue injury or infection has been shown to 

activate host non-specific immunity. Tissue macrophages were the principal producers of first-wave 

cytokines such interleukin-1 (IL-1) and tumor necrosis factor (TNF-) [14]. IL-1 or TNF- may promote 

cyclooxygenase activity in addition to inducing sticky molecule production on endothelial cells. Following 

the production of second-wave cytokines like IL-6 and IL-8, which are generally chemotactic, neutrophils 

can be produced [16]. 

 

Local and systemic inflammation may result from the cascade release of those secondary cytokines and 
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hormone factors. NFB, activator protein-1 (AP-1), CCAAT/enhancer-binding protein beta (C/EBP), cyclic 

adenosine monophosphate (cAMP)-responsive elements, and STAT3 are all transcription factor binding 

elements found in the IL-6 gene [17]. 

 

2. Materials and methods 

Experimental Model: In this investigation, 48 white New Zealand healthy male adult rabbits with a mean 

weight of (1.75-2) Kg were used. The animals were kept in a standard condition, with the same food and 

housing including (25) °C room temperature and a 12 hours lighting system [18], and were fed a 

conventional diet of wheat and fresh vegetables, as well as water. During the experiment, the animals were 

kept in cages at the university of Mosul/ collage of dentistry/ animal house. A veterinary physician 

examined the animals to determine their overall health and condition before the surgical procedure. This 

investigation was carried out in conformity with the institutional animal research ethical committee's 

requirements [19]. 

 

Animal Preparation:  Each animal received a 40 mg/kg B.W of ketamine intramuscular injection in the 

rabbit's leg muscle, along with 4 mg/kg B.W of xylazine [20]. The rabbit's weight was measured using 

electronic digital scales, and the rabbit's reactions were evaluated after 5-10 minutes to establish that 

anesthesia had been administered. 

 

Animal Operation Procedure: Within 5 minutes, complete anesthesia had been achieved. On the surgical 

table, animals were placed. Mega-power Mega-dyne Electrosurgical Generator cautery was used during the 

operation. For unipolar cauterization, the device was set on ACE (Advanced cutting effect). This mode uses 

150 watts of power and operates at a frequency of 400 Hz. For burning of 0.5 cm of the cheek of the rabbits' 

oral mucosa, we employed a unipolar electrocautery pen with a 2.5 inches standard blade electrode at 95.5 

C° [21]. 

 

Post-Operative Care: after the operation, the rabbits were segregated until they recovered from anesthesia. 

Observation of the eating rhythm and physical activities of the operated animals was done during the first 

24 hours after surgery [22]. 

 

Preparation of Fresh Aloe Vera gel: According to this study [23], aloe vera gel was made. The outer layer of 

spotted Liliaceae Aloe Vera was peeled away, and the interior gel was collected with a sterile spatula. For 

immediate usage, the gel was kept in a clean container at room temperature. 

 

Experimental protocol:A total of 48 rabbits were separated into four groups, each with 12 rabbits. Each 

group was separated into three (3), seven (7), and fourteen (14) days groups with 4 rabbits each and with 

total 12 rabbits slaughtered during each medication period (Fig. 1). 

 

1- The control negative group (normal): This group consists of 12 rabbits with normal tissue who were 

neither burned nor given any medication. 

2- The control positive group consists of 12 rabbits who had their oral mucosal tissue (cheek) burned 

without any treatment. 

3- Commercial Aloe Vera gel group: this group consists of 12 rabbits who had their oral mucosal tissue (0.5 

cm) burned and then applied the commercial Aloe Vera gel daily for 3, 7, and 14 days to evaluate how it 

affected wound healing. 

4- Fresh Aloe Vera gel group: 12 rabbits had their oral mucosal tissue (0.5 cm) burned and then applied 

fresh Aloe Vera gel daily for 3, 7, and 14 days to examine how it affects wound healing. 
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Collection of blood samples: At the end of each medication periods of experiments (3rd, 7th ,14th), blood 

samples were taken from jugular vein of the animals. Five milliliters of blood were collected and stored in 

plain tubes for 30 minutes at room temperature. To separate the serum from whole blood, the blood was 

centrifuged for 20 minutes at 3000 rpm. Serum was transferred to an Eppendorf tube with a micropipette 

and stored at -20 0C until it was thawed and analyzed with a microplate ELISA reader. 

 

Statistical Analysis: The data was managed and analyzed using the statistical program SPSS Version 25. 

The serum IL-6 assay used analysis of variance (ANOVA) to compare the differences between the means of 

three research groups. the duncan test was used. A p-value of less than 0.05 was considered statistically 

significant 

 

3. Results 

Clinical Assessment: All animals used for the study survived until euthanization date. There were no 

noticeable operational or anesthetic complications. Routine daily clinical examination for the wound field 

and observation for general health and physical activity of the animal was done by the veterinary doctor to 

all group rabbits. 

 

 As we see in (figure 4.1) the lesion of control positive group after induction composed about 0.5 CM. in 

diameter oval shaped, the area of necrosis appeared as red raw surface surrounded by hyperemic zone. At 

day 3 the lesion was about 0.5 CM in diameter oval shaped and appeared as grey color covered by fibrinoid 

material with surrounding zone of demarcation from the normal tissue. At day 7 the lesion was about 0.5 

CM in diameter, oval shaped and appeared as whitish yellow color, surrounded by white zone of 

demarcation. At day 14 the lesion was about 0.5 CM in diameter oval shaped and appeared as greyish white 

in color and homogenous) Fig 1). 

 

In fresh Aloe Vera gel the lesion can be described as the same as mentioned in control positive group after 

induction. After topical administration of fresh Aloe Vera gel the lesion was completely covered by the 

product. The lesion at 3rd day of experiment was oval in shape, brownish grey color surrounded by white 

and hyperemic zones of demarcation. At 7th day of experiment the lesion was greyish white in color, taking 

the form of scar. At 14th day of experiment the lesion was mostly pink in color and more homogenized with 

its surroundings normal tissue. In commercial Aloe Vera gel the lesion after induction was identical to the 

description mentioned for control positive group. 

 

After topical administration of commercial Aloe Vera gel the lesion appeared at 3rd, 7th, 14th, as whitish grey 

focus surrounded by white zone of demarcation, the contrast in color between lesion and normal tissue 

diminishes and became more homogenous with normal tissue at day 14 of experiment (Fig 1). 
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Figure 1. Clinical investigation for wound healing 

 

3.1 Biochemical analysis (IL-6 level in serum) 

The statistical analysis of the supposed data using the One-Way ANOVA test at p ≤0.05 demonstrates a 

significantly significant difference between the study periods in all groups for IL-6 levels in serum. Post-

hoc analysis using Duncan's multiple range test revealed no significant difference in IL-6 level measures in 

serum in the control negative group at the 3rd, 7th, and 14th day periods, but a highly significant difference 

in the control positive group, fresh Aloe Vera gel group, and commercial Aloe Vera gel group at these times. 

On day 3, the control positive group had the greatest mean of IL6 level, while the commercial Aloe Vera gel 

group had the lowest mean. On the 7th and 14th day periods, the control positive group had the highest 

mean of IL6 level, whereas the commercial Aloe Vera gel group had the lowest mean. Except on day 14, 

when there were no significant changes between the control negative group and the commercial Aloe Vera 

gel group, post-hoc analysis revealed a highly significant difference between the IL-6 level means in serum 

among all groups in all study periods. (Table-1) (Fig 2). 

 

Table 1. The mean and standard deviation of IL-6 level in serum between groups. 

Parameter Duration Control negative 
  

Control positive  
  

Fresh Aloe Vera 
gel  

Commercial Aloe 
Vera gel  

  
Serum IL6 

3rd day  0.55±0.04d 32.81±2.35a 28.62±1.26b 21.39±2.20c 

7th day 0. 73 ± 0.17d 11.25±5.72a 6.89 ±1.11bc 5.45±0.89cd 

14th day  0. 59 ± 0.17d 2.15± 0.30a 0.93±0.26d 0.59±0.06d 
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The horizontal different small letters mean significant difference between group by Duncan at 

p<0.05, data expressed as mean±SD 

 

 
Figure 2. showing the variations of IL-6 levels in serum between groups. 

 

The level of IL-6 in serum increased slightly in the control negative group on the seventh day after burning 

the oral mucosal (buccal) tissue, but decreased on the fourteenth day, so the lowest mean of IL-6 in serum 

was obtained on the third day, while the highest level was obtained on the seventh day. The maximum mean 

of IL-6 level in the control positive group was obtained on the 3rd day, whereas the lowest mean of IL-6 

level was obtained on the 14th day, also within each group of commercial Aloe Vera gel and fresh Aloe 

Vera gel, the maximum mean of IL-6 level was obtained on the 3rd day, whereas the lowest mean of IL-6 

gene expression was obtained on the 14th day (Table-2) (Figure 3). 

 

Table 2. The mean and standard deviation of IL6 level in serum within groups. 

Parameter Duration Control 

negative 

Control 

positive  

  

Fresh Aloe Vera 

gel  

 

Commercial 

Aloe Vera gel  

  

Serum 

IL6 
 

3rd day    0.55±0.0 4 a 32.81±2.35a 28.62±1.26a 21.39±2.20a 

7th day 0. 73 ± 0.17a 11.25±5.72b 6.89 ±1.11b 5.45±0.89b 

14th day 0. 59 ± 0.1 7 a 2.15± 0.30c 0.93±0.26c 0.59±0.06c 

The vertical different letters mean significant difference within group By Duncan at p<0.05,  

Data Expressed as mean±SD 
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Figure 3. showed the difference of IL6 level in serum within groups. 

 

4. Discussion 

The purpose of this study was to see if fresh Aloe Vera gel and commercial Aloe Vera gel had anti-

inflammatory benefits on burn oral mucosal healing in rabbits. Because of their wide availability, ease of 

handling and treatment, and habitation, rabbits have been suggested as a study model [24]. The three-day, 

one-week, and two-week healing intervals were chosen to meet the requirements of the oral mucosal 

healing assessment, which is known for its rapid recovery potential; additionally, these intervals were long 

enough to see the effect of Aloe Vera on IL-6 after the rabbits' buccal oral mucosa was burned [25]. 

 

IL-6 was a pro-inflammatory cytokine with multiple biological functions [26]. As pro-inflammatory 

mediators, IL-6 encourages neutrophil and macrophage migration and phagocytic activity to kill invasive 

germs and remove debris from infected areas prior to tissue repair/regeneration. If the necessary 

inflammatory response is not induced, wound healing is retarded [27]. 

 

We should measure serum IL-6 levels in our study because it is one of the main regulators of acute phase 

responses and CRP measurements are also routinely used to assess inflammatory conditions. It is also 

possible that serum IL-6 levels are more susceptible to change in response to physiological and 

psychosocial stimuli than CRP levels, which are likely to be the result of a more chronic, cumulative effect. 

Furthermore, cytokines other than IL-6, such as TNF- and IL-1, have been shown to impact CRP production 

[28]. 

 

Our findings suggest that using commercial Aloe Vera gel or fresh Aloe Vera gel on a regular basis can 

significantly lower IL-6 levels in the blood. At 3rd, 7th, and 14th days after the burn, we discovered that the 

control positive group had the highest mean of IL-6 level in serum, while the commercial Aloe Vera gel 

group had the lowest mean. We also discovered that within each group, the highest mean of IL-6 level was 

recorded at 3rd day, while the lowest mean was found at 14th day periods. 

 

The anti-inflammatory effect of mannose-6-phosphate, Aloe polysaccharides, and Aloin, as well as the 

mechanisms for lowering inflammation and IL6 levels [29], can explain these findings. Our findings, which 

show that lowering pro-inflammatory markers (IL6) can reduce inflammation and, as a result, increase 

wound healing, help to explain the considerable decrease in inflammatory cell infiltration and improvement 

in wound healing in the Aloe Vera gel-treated groups. 

 

These findings are consistent with those of (Babu et al., 2022), who found that mannose-6-phosphate, Aloe 

polysaccharides, Aloin, aqueous chloroform, and ethanol extracts all had a significant effect on reducing 

inflammation by lowering IL6 levels in serum. 

 

Because the commercial Aloe Vera gel contains higher levels of mannose-6-phosphate, Aloe 

polysaccharides, Aloin, aqueous chloroform, and ethanol extracts than fresh Aloe Vera gel, the commercial 

Aloe Vera gel was found to be more effective than fresh Aloe Vera gel in reducing the level of IL6 in serum 

[31]. 

 

5. Conclusion 

The findings of this study demonstrated that the fresh and commercial Aloe Vera gel may reduce 

inflammation in rabbits by lowering the level of IL6 in the oral mucosal tissue. It also has the potential to be 

employed as a wound-healing agent for the oral mucosal wound. 
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