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 To investigate the effect of moist exposed burn ointment (MEBO) in the 

healing of cutaneous wounds of rabbits. The study was done at the 

Department of Oral and Maxillofacial Surgery, Dentistry College, Mosul 

University, included 25 domestic male rabbits1- 1.5 kg body weight and 1-

2 years of age. The animals were divided into 2 groups according to times 

of taking biopsies; Each group consisted of 5 animals. On each animal, 

three full-thickness skin wounds 3cm*3cm in diameter were created. One 

wound on each animal served as a control, the second wound on each 

animal was covered by MEBO every day. The wounds were investigated 

histopathologically for wound healing after 3, 7 and 14 days. The wounds 

which served as control were covered by ultra-sound gel. The other wound 

was covered by MEBO. Then all back dorsal wounds were dressed by 

gausses. The day when wounds were made was designated as the first day, 

and the process of wound healing was observed from 3 days after 

wounding.  We observed rabbit skin of A1 (3 days) group shows the site of 

wound with sloughing the mucosal epithelium, inflammatory crust; 

composed of inflammatory exudate; and infiltration of inflammatory cells 

(score 3). so, the rabbit skin for group A2 (3 days) group shows the site of 

wound with sloughing the mucosal epithelium; inflammatory crust 

composed of inflammatory exudate; and infiltration of inflammatory cells 

(score 3); As a result, the rabbit skin of group A2 (3 days) shows an 

inflammatory crust; constituted of inflammatory exudate; hyperkeratosis; 

and cellular debris with inflammatory cells (score 3); with blood vessel 

congestion; the skin of a rabbit for three groups appearance wound site with 

discontinuous re-epithelialization (Score 1), formation of granulation tissue 

(Score 1&2); constituted of fibrous tissue; angiogenesis; and inflammatory 

cells (score 1) are shown in the A1 and 2 groups. as well as the site of skin 

wound for group A1 appearance discontinuous re-epithelialization 

(Score2& 3); formation of granulation tissue (Score 2); composed of 

fibrous tissue growing perpendicular to the wound; angiogenesis; and mild 

infiltration of inflammatory cells (score 1&2), whilst the site of wound with 

re-epithelialization (Score 3), as well as for group A2 rabbit skin 

appearance site of the wound with tight flap and discontinuous re-

epithelialization (Score 3), formation of granulation tissue (Score 2,3), 

composed of fibrous tissue growing perpendicular to the wound, 

angiogenesis and mild infiltration of inflammatory cells (score 1). MEBO 

accelerated wound healing and boosted neovascularization in cutaneous 

excisional wounds by promoting the development of granulation tissue. 

 

 
 



A. K. Abdullah and A. F. Rejab, 2022                                                                          Teikyo Medical Journal 

 

6272 
 

MEBO enhances cutaneous excisional wound healing and is recommended 

for the treatment of cutaneous wounds that are slow to heal. 

   

 

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

International License. 

 

 

1. INTRODUCTION 

Wound healing results from a complex tissue repairing process to replace devitalized and missing cellular 

structures and tissue layers. Cutaneous wound healing is a complex process involving the interplay of various 

cell types in the injured tissue, including inflammatory cells, keratinocytes, fibroblasts, and endothelial cells. 

 

MEBO (moist exposed burn ointment) has been demonstrated to be beneficial in treating thickness burns in 

clinical practise [1], [3]. MEBO is composed up of sesame oil, -sitosterol, berberine, and other minor plant 

chemicals extracted from Coptischinensis Franch., Scutellaria baicalensis Georgi, Phellodendron Chinese 

Schneid., Pheretima aspergillum (E Perrier), and Papaver somniferum L. [6]. -sitosterol has anti-

inflammatory characteristics, while berberine has antimicrobial capabilities, according to other studies [7]. 

 

Mebo is an edible ointment that is made from herbs and other natural ingredients. Among the active 

ingredients is B.sitosterol, which amounts to 0.25 percent of the total and is the most abundant. The main 

ingredients of the ointment are sesame oil and bee wax, and it also includes 18 amino acids, four essential 

fatty acids, vitamins and carbohydrates. 

 

This study evaluates clinically the effect of moist exposed burn ointment (MEBO) in the healing of cutaneous 

wounds of rabbits. 

 

2. Materials and Methods 

The study was done at the Department of Oral and Maxillofacial Surgery, Dentistry College, Mosul 

University, included 25 domestic male rabbits1- 1.5 kg body weight and 1-2 years of age. The animals were 

divided into 2 groups according to times of taking biopsies; Each group consisted of 5 animals. On each 

animal, three full-thickness skin wounds 3cm*3cm in diameter were created. One wound on each animal 

served as a control, the second wound on each animal was covered by MEBO every day. The wounds were 

investigated histopathologically for wound healing after 3, 7 and 14 days. 

 

The rabbit was grasped by the skin in the dorsocervical region. It should never be picked up by ears because 

of the high possibility of causing cervical luxation & death. The site of the surgery was isolated, shaved by 

scalpel and blades, and sterilized using povidone-iodine. Animals were anesthetized by using ketamine 40mg/ 

kg& xylazine 8mg/kg. The wound is to be created by using or blade. A 3*3cm wound was done using a 

circular template of x-ray film. The wounds which served as control were covered by ultra-sound gel. The 

other wound was covered by propolis or MEBO. Then all back dorsal wounds were dressed by gausses. 

 

2.1 Statistical Analysis 

Data collection was analyzed using a statistical package for social sciences (SPSS) IBM Program Version 

21.0. Chi-square test was used to significant compare between and among groups in which a level ≤ 0.05 was 

considered as significant. 
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3. Results 

 

Day 3: 

The day when wounds were made was designated as the first day, and the process of wound healing was 

observed from 3 days after wounding.  We observed rabbit skin of A1 (3 days) group shows the site of wound 

with sloughing the mucosal epithelium, inflammatory crust; composed of inflammatory exudate; and 

infiltration of inflammatory cells (score 3). H&E stain, 100X with congestion of blood vessels. H&E stain 

(1). 

 

 
Figure (1): photomicrograph of rabbit skin of A1 (3 days) …….. group shows the site of wound with 

sloughing the mucosal epithelium (↔), inflammatory crust (A) composed of inflammatory exudate (B) and 

infiltration of inflammatory cells (score 3) (C). H&E stain, 100X.and (D)H&E stain, 

 

so, the rabbit skin for group A2 (3 days) group shows the site of wound with sloughing the mucosal 

epithelium; inflammatory crust composed of inflammatory exudate; and infiltration of inflammatory cells 

(score 3); H&E stain, 100X; and H&E stain, 400X shown in Figures (2).   

 

 
Figure (2): photomicrograph of rabbit skin of A2 (3 days) …….. group shows the site of wound with 

sloughing the mucosal epithelium (↔), inflammatory crust (A) composed of inflammatory exudate (B) and 

infiltration of inflammatory cells (score 3) (C). H&E stain, 100X.and H&E stain, 400X. 

 

so, the rabbit skin for group A2 (3 days) group shows the site of wound with sloughing the mucosal 

epithelium; inflammatory crust composed of inflammatory exudate; and infiltration of inflammatory cells 

(score 3); H&E stain, 100X; and H&E stain, 400X shown in Figures (2). 

 



A. K. Abdullah and A. F. Rejab, 2022                                                                          Teikyo Medical Journal 

 

6274 
 

As a result, the rabbit skin of group A2 (3 days) shows an inflammatory crust; constituted of inflammatory 

exudate; hyperkeratosis; and cellular debris with inflammatory cells (score 3); with blood vessel congestion; 

400X H&E stain. (Figures 3). 

 

 
Figure (3): photomicrograph of rabbit skin of A2 (3 days) …….. group shows the site of wound with 

inflammatory crust (A) composed of inflammatory exudate (B), hyperkeratosis (C), and cellular debris with 

inflammatory cells (score 3) (C) with congestion of blood vessels (D). H&E stain, 400X. 

 

On Day 7: 

the skin of a rabbit for three groups appearance wound site with discontinuous re-epithelialization (Score 1), 

formation of granulation tissue (Score 1&2); constituted of fibrous tissue; angiogenesis; and inflammatory 

cells (score 1) are shown in the A1, 2 groups. 100X; 400X H&E stain, as illustrated in (figure-4). 

 

(1) 

)  

(2) 

 

(3) 

 

(4) 
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Figure (4): photomicrograph of rabbit skin of 1-A1 (7 days) …….. group shows the site of wound (↔) 

with discontinuous re-epithelialization (Score 1) (A), formation of granulation tissue (Score 1) (B) 

composed of fibrous tissue (C), angiogenesis (D) and inflammatory cells (score 1) (E). H&E stain, 100X. 2- 

A2 (7 days) …….. group shows the site of wound (↔) with discontinuous re-epithelialization (Score 2) (A), 

formation of granulation tissue (Score 2) (B) composed of fibrous tissue growing perpendicular to the 

wound (C), angiogenesis (D) and inflammatory cells (score 1) (E). H&E stain, 100X.3- A1 (7 days) …….. 

group shows the site of wound (↔) with discontinuous re-epithelialization (Score 1) (A), formation of 

granulation tissue (Score 1) (B) composed of fibrous tissue (C), angiogenesis (D) and inflammatory cells 

(score 1) (E). H&E stain, 400X. 4-A2 (7 days) …….. group shows the site of wound with formation of 

granulation tissue (Score 2) (A) composed of fibrous tissue growing perpendicular to the wound (B), 

angiogenesis (C) and inflammatory cells (score 1) (D). H&E stain, 400X. 

 

On Day 14: 

The site of skin wound for group A1 appearance discontinuous re-epithelialization (Score2& 3); formation 

of granulation tissue (Score 2) ; composed of fibrous tissue growing perpendicular to the wound; 

angiogenesis; and mild infiltration of inflammatory cells (score 1&2); H&E stain, 100X; 400X (Figures-5), 

whilst Figure(6) showed the site of wound with re-epithelialization (Score 3), as well as for group A2 rabbit 

skin appearance site of the wound with tight flap and discontinuous re-epithelialization (Score 3), formation 

of granulation tissue (Score 2,3), composed of fibrous tissue growing perpendicular to the wound, 

angiogenesis and mild infiltration of inflammatory cells (score 1). H&E stain, 100X, 400X Figures (7). 

 

 
(1) 

 
(2) 

 
(3)  

(4) 

 
(5) 

 
(6) 

  
(7) 

Figure (5): photomicrograph of rabbit skin  of 1-A1 (14 days) …….. group shows the site of wound (↔) 

with discontinuous re-epithelialization (Score 3) (A), formation of granulation tissue (Score 2) (B) 

composed of fibrous tissue growing perpendicular to the wound (C), angiogenesis (D) and mild infiltration 

of inflammatory cells (score 1) (E). H&E stain, 100X. 2-A1 (14 days) …….. group shows the site of wound 

with formation of granulation tissue (Score 2) (A) composed of fibrous tissue growing perpendicular to the 

wound (B), angiogenesis (C) and mild infiltration of inflammatory cells (score 1) (D). H&E stain, 400X, 3-

A2 (14 days) …….. group shows the site of wound (↔) with discontinuous re-epithelialization (Score 3) 

(A), formation of granulation tissue (Score 2) (B) composed of fibrous tissue growing perpendicular to the 
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wound (C), angiogenesis (D) and mild infiltration of inflammatory cells (score 1) (E). H&E stain, 100X. 4-

A2 (14 days) …….. group shows the site of wound with re-epithelialization (Score 3) (A), formation of 

granulation tissue (Score 2) (B) composed of fibrous tissue growing perpendicular to the wound (C), 

angiogenesis (D) and mild infiltration of inflammatory cells (score 1) (E). H&E stain, 400X. 5-A3 (14 days) 

…….. group shows the site of wound (↔) with discontinuous re-epithelialization (Score 2) (A), formation 

of granulation tissue (Score 2) (B) composed of fibrous tissue growing oblique to the wound (C), 

angiogenesis (D) and infiltration of inflammatory cells (score 2) (E). H&E stain, 100X. 6-A3 (14 days) 

…….. group shows the site of wound with formation of granulation tissue (Score 2) (A) composed of 

fibrous tissue growing oblique to the wound (B), angiogenesis (C) and infiltration of inflammatory cells 

(score 2) (D). H&E stain, 400X. 7-A1 (14 days) …….. group shows the site of wound (↔) with 

discontinuous re-epithelialization (Score 3) (A), formation of granulation tissue (Score 3) (B) composed of 

fibrous tissue growing perpendicular to the wound (C), angiogenesis (D) and mild infiltration of 

inflammatory cells (score 1) (E). H&E stain, 100X. 

 

 
Figure (6): photomicrograph of rabbit skin of A1 (14 days) …….. group shows the site of wound with re-

epithelialization (Score 3) (A), formation of granulation tissue (Score 3) (B) composed of fibrous tissue 

growing perpendicular to the wound (C), angiogenesis (D) and mild infiltration of inflammatory cells (score 

1) (E). H&E stain, 400X. 

 

 
(1)  

(2) 
 

(3) 
Figure (7): photomicrograph of rabbit skin of 1-A2 (14 days) …….. group shows the site of wound (↔) 

with tight flap and discontinuous re-epithelialization (Score 3) (A), formation of granulation tissue (Score 3) 

(B) composed of fibrous tissue growing perpendicular to the wound (C), angiogenesis (D) and mild 

infiltration of inflammatory cells (score 1) (E). H&E stain, 100X.2- A2 (14 days) …….. group shows the 

site of wound (↔) with tight flap and discontinuous re-epithelialization (Score 3) (A), formation of 

granulation tissue (Score 3) (B) composed of fibrous tissue growing perpendicular to the wound (C), 

angiogenesis (D) and mild infiltration of inflammatory cells (score 1) (E). H&E stain, 400X.3- A3 (14 days) 

…….. group shows the site of wound (↔) with tight flap and discontinuous re-epithelialization (Score 2) 

(A), formation of granulation tissue (Score 2) (B) composed of fibrous tissue growing parallel to the wound 

(C), angiogenesis (D) and mild infiltration of inflammatory cells (score 1) (E). H&E stain, 100X. 
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4. Discussion 

In rabbits, natural topical treatments were employed to speed up wound healing. The researchers wanted to 

see how moist exposed burn ointment (MEBO) affected the healing of full-thickness skin wounds in rabbits 

and compare their results. 

 

Rabbit skin for group Mebo ointment (on third days) group shows the site of wound with sloughing the 

mucosal epithelium; inflammatory crust composed of inflammatory exudate; and infiltration of inflammatory 

cells (score 3); H&E stain, 100X; and H&E stain, 400X shown in Figures (1). 

 

As a result, the rabbit skin of group Mebo ointment (3 days) shows an inflammatory crust; constituted of 

inflammatory exudate; hyperkeratosis; and cellular debris with inflammatory cells (score 3); with blood 

vessel congestion; 400X H&E stain. (Figures 2)  

 

This is consistent with what was made clear by both [5], [4], MEBO has previously been shown to improve 

chronic ulcer healing; however, the underlying processes are still unknown. When compared to the control 

group, the dorsal wound of skin treatment with MEBO on different days greatly enhanced the establishment 

of granulation tissue. Furthermore, as compared to the control group, the MEBO group had a faster wound 

healing time, However, the MEBO stimulates wound healing in the same way that propolis does, implying 

that MEBO and propolis have similar wound-healing actions. 

 

Results of [2] explained the wound healing process involves the migration and proliferation of cells, including 

vascular endothelial cells and fibroblasts. Further investigation has demonstrated that MEBO increases 

neovascularization in the granulation tissue, implicating the beneficial effects of MEBO on vascular 

endothelial cell proliferation. Furthermore, the current study showed MEBO also increased fibroblasts in the 

granulation tissue. Increases in the number of fibroblasts primarily arise due to the proliferation of resident 

fibroblasts in response to growth factors, including fibroblasts migrating from the surrounding connective 

tissue into the wound site [2]. 

 

5. Conclusion 

MEBO accelerated wound healing and boosted neovascularization in cutaneous excisional wounds by 

promoting the development of granulation tissue. MEBO enhances cutaneous excisional wound healing and 

is recommended for the treatment of cutaneous wounds that are slow to heal. 
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