
 

                                                       International Journal of Research in Medical Sciences | January 2017 | Vol 5 | Issue 1    Page 101 

International Journal of Research in Medical Sciences 

Olaifa AK. Int J Res Med Sci. 2017 Jan;5(1):101-105 

www.msjonline.org pISSN 2320-6071 | eISSN 2320-6012 

Original Research Article 

Effects of aloe vera gel application on epidermal                                        

wound healing in the domestic rabbit 

Olaifa Abayomi Kayode*  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

A wound is a breakdown in the protective function of the 

skin or loss of continuity of epithelium, with or without 

loss of underlying connective tissues, muscles, nerves, 

bones following injury to the skin, surgery, a blow, cut, 

chemicals, heat, cold, friction, shear force, pressure or 

diseases such as leg ulcers or carcinomas.
1-4

 Wound 

healing or cicatrisation is an intricate, complex and 

dynamic biological process which combines physical, 

chemical and cellular events to restore wounded tissues 

or replace them with collagen, cellular structures and 

tissue layers. This process can be divided into phases 

such as chemotaxis, phagocytosis, neocollagenesis, 

collagen degeneration and collagen remodeling, 

angiogenesis, epithelisation, production of new 

glycosaminoglycans and proteoglycans are vital to wound 

healing.
1
 These processes cause the replacement of 

normal skin structures with fibroblastic-mediated scar 

tissue.
5
 Aloe vera (L.) Burm. f. or Aloe Barbadensis 

Miller (family Liliaceae) is a succulent, short-stemmed 

plant (60–100 cm) which is widely grown in Africa and 
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some arid areas of the world as an ornamental plant. The 

leaves are thick and fleshy, green to grey-green, with 

some varieties showing white flecks on the upper and 

lower stem surfaces. The margin of the leaf is serrated 

with small white teeth. The flowers are produced on a 

spike up to 90 cm tall. Each flower is pendulous, with a 

yellow tubular corolla 2-3 cm long. It is hardy, relatively 

resistant to insect pests but intolerant of heavy frost or 

snow.
6
 Aloe vera contains several active compounds 

which include amino acids, anthraquinones (examples: 

aloin and emodin which are laxatives, analgesics, 

antibacterials and antivirals); enzymes (alliiase, alkaline 

phosphatase, amylase, bradykinase, carboxypeptidase, 

catalase, cellulose, lipase, and peroxidase). Bradykinase 

reduces inflammation when applied topically on the skin. 

Alprogen has anti- allergic properties.  

Other organic and inorganic constituents are carbohydrate 

polymers (glucomannans or polymannose, lignin); 

saponins (antiseptic), monosaccharides (mannose-6-

phosphate), hormones (auxins and gibberellins which 

help in wound healing), proper functioning of enzyme 

systems) and fatty acids. The phenolic compounds 

present in Aloe vera are chromone (e.g. C-glycosyl 

chromone). Plant steroids in Aloe vera are cholesterol, 

campesterol, B-sisosterol and lupeol which have anti-

inflammatory effects. Lupeol also has antiseptic and 

analgesic properties; and anthrone derivatives.
7-10

 

Aloe vera gel or aloe gel is the colourless, odourless, 

mucilaginous gel obtained from the parenchymatous cells 

in the fresh leaves and contains 99.5% water and 0.5% 

solid matter.
11

 Rabbits (Oryctolagus cuniculus; Linnaeus, 

1758) belongs to the family Leporidae.
12,13

 This work was 

aimed at determining the effects of topical application of 

Aloe vera gel on epidermal wound healing and 

haematology using the rabbit model.  

METHODS 

Experimental animals, extraction of Aloe vera gel  

Twelve rabbits (mean weight 1.7kg), were acclimatized 

for 7 days and divided into two groups of six each. The 

rabbits were dewormed and all physiological parameters 

monitored were within normal range for healthy animals. 

Fresh Aloe vera leaves were obtained from the Botanical 

Garden, University of Ibadan and washed with clean 

water.  The skin of each Aloe vera leaf was peeled off to 

reveal the gel which was homogenized to a fine texture 

with a blender, centrifuged and the supernatant separated 

from the residue. Little water was added to the 

supernatant to reduce its viscosity and the extract 

refrigerated at 4°C. 

Wound creation and treatment 

The paravertebral region of the rabbit was moistened, 

washed with soap and water, shaved and cleaned with 

cotton wool moistened with methylated spirit to disinfect 

the area. The site was locally-blocked with 2% lignocaine 

double diluted to 5ml and administered 0.2ml 

subcutaneously. A pin-prick non response indicated 

effective anesthesia. A pair of wounds (2cm x 2cm each) 

was created on the superficial epidermis of the skin of 

each rabbit using a cardboard template, scalpel and 

thumb forceps. Each wound was lavaged with normal 

saline using a needle and syringe. The day of wound 

creation marked day 0 of the experiment. 

The wounds were topically treated with the Aloe vera gel 

dispensed with a syringe. The wounds on control rabbits 

were treated with 0.9% normal saline. This wound 

treatment was done daily from day 0 until the wound 

scabs fell off representing the termination of the 

experiment. The wounds were measured daily by placing 

the Vernier caliper on the wound edges dorsally and 

ventrally, and readings recorded until scabs fell off. 

Collection of rabbits’ blood samples for haematology  

Blood was collected from each rabbit via the ocular vein 

through a puncture by sterile capillary tube on days 2, 6, 

9 and 12. An eye was cleaned with a sterile cotton wool 

and a capillary tube inserted into the medial canthus of 

the eye to obtain blood. The blood was analyzed for 

Packed Cell Volume (PCV), Mean Corpuscular 

Haemoglobin (MCH), Mean Corpuscular Volume 

(MCV), Mean Corpuscular Hemoglobin Concentration 

(MCHC), Haemoglobin (Hb) Concentration, Red Blood 

Cell (RBC) Count, Platelet count, Total White Blood Cell 

(WBC) Count and Differential Leucocyte Count 

(DLC).
14,15

 The blood values obtained were used to 

calculate the haemoglobin concentration of the test 

samples using the formula: 
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The data obtained were presented as Mean ± Standard 

Error of Mean and analyzed using the one-way analysis 

of variance. Student T-test at 95% confidence limit was 
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also used to analyze statistical significance between 

paired groups, and a P-value lower than 0.05 was 

considered significant. 

RESULTS 

The results obtained during this study are presented on 

Tables 1 and 2. Wounds treated with Aloe vera gel healed 

on average within 9 days and faster than the control 

group which took greater than 12 days to heal. 

Topical application of Aloe vera on the wounds produced 

significant effects on the neutrophil count of the rabbits at 

inflammatory phase, PCV and MCV at proliferative and 

maturation phases, and on the lymphocytes at the three 

phases of wound healing (Table 2). 

 

Table 1: Effects of aloe vera on wound contraction in rabbits. 

Phase Experimental Control t 95% confidence interval of 

the difference 

Remark 

(Significance) 

Lower  Upper 

Inflammatory 39.75±6.71 59.22±11.66 1.56 -47.28 8.33 Non-significant 

Proliferative 3.89±1.47 12.91±3.99 2.64 -16.64 -1.40 0.025 

Maturation 2.05±0.63 9.64±2.97 3.46 -12.48 -2.70 0.006 

Significant (p<0.05) effects on wound contracture were observed at the proliferative and maturation phases of wound healing. 

Table 2: Effects of topical application of aloe vera on the haematology of the rabbits. 

Parameter Phase Experimental Control T 95% Confidence Interval 

of the Difference 

Remark 

Lower Upper 

PCV (%) P 36.75±1.97 26.5±2.96 6.40 5.16 15.34 * 

MCV M 53±5.61 75.5±2.78 -3.20 -44.87 -0.13 * 

Lym (%) I 73.5±1.19 58.5±2.75 9.49 9.97 20.03 * 

 P 27±2.38 63.25±1.38 -15.61 -43.64 -28.86 * 

 M 25.75±2.17 43.5±1.94 -8.63 -24.29 -11.21 * 

Neut (%) I 25.75±1.31 43.25±1.65 -5.92 -26.91 -8.09 * 

*Mean difference was significant at 0.05 level. Note: PCV=packed cell volume, MCV= mean corpuscular volume, Lym= lymphocytes 

 

DISCUSSION 

Wound healing is a systematic process which is described 

using three overlapping phases namely inflammatory, 

proliferative and maturation.
16,17

 This study showed that 

Aloe vera gel improved the rate of wound healing in 

rabbits as depicted by shorter days of healing- when the 

scab fell off within 9 days compared to the control (mean 

12 days). This could be due to the presence of pro-

healing ingredients such as vitamin C, amino acids, 

vitamin E and zinc.
18

 

Treatment of wounds in rabbits with Aloe vera gel 

produced significant (P<0.05) effects on wound 

contraction especially during the proliferative and 

maturation phases of wound healing (Table 1). This could 

have been due the presence of phytochemicals in Aloe 

vera such as flavonoids and saponins which are useful in 

protecting and repairing damaged tissues of plants and 

animals.
19

 Also, glucomannan, a mannose-rich 

polysaccharide and gibberellin, a growth hormone 

present in the gel could have partly played important 

roles in faster wound healing by interacting with the 

growth factor receptors which in turn stimulated the 

activity and proliferation of fibroblasts and promoted 

collagen synthesis similar to earlier reports.
20,21

 

The haematology of the rabbits (Table 2) indicated that 

topical application of leaf extract of Aloe vera produced 

significant (P<0.05) increase in packed cell volume. This 

suggested that the extract may have affected the animal in 

a manner to produce an improved packed cell volume 

since Aloe vera contains many vitamins such as beta 

carotene, C, E, vitamin B12, folic acid and choline), 

minerals (calcium, chromium, copper, selenium, 

magnesium, manganese, potassium, sodium and zinc.
22

 

These vital elements and minerals could have played 

some roles to cause the improved packed cell volume 

though this cannot be ascertained by this current study.  

It has been shown that numerous cytokines have been 

identified as essential extracellular factors for 

proliferation, differentiation, and maturation of 

hematopoietic cells.
23

 Some like stem cell factor, 

interleukin 3, or granulocyte–macrophage colony 

stimulating factor (GM-CSF), interleukin 5 and 

interleukin 6. IL-1 for example are known to induce 

secretion of several hematopoietic growth factors such as 
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granulocyte–colony stimulating factor (G-CSF), 

macrophage–colony stimulating factor (M-CSF), 

granulocyte-macrophage colony-stimulating factor (GM-

CSF), and IL-6, which contribute to proliferation of 

hematopoietic progenitor cells.
24

 The upsurge in packed 

cell volume could have also been due to the expression of 

these hematopoietic cytokines and growth factors owing 

to the Aloe Vera gel treatment.  

Treated animals showed (P<0.05) significant increase in 

lymphocyte count at inflammatory and decrease in the 

proliferative and maturation phases of the wound healing. 

IL-4 which is mainly secreted by Th2 cells, mast cells, 

eosinophils, and basophils has been first identified as a 

factor promoting the growth and differentiation of B 

lymphocytes.
25

 IL-4 is also a multifunctional cytokine, 

which has profound effects on not only hematopoietic 

cells such as B lymphocyte and monocytes/ macrophages, 

but also non-hematopoietic cells, such as fibroblasts, 

where it stimulates the synthesis of extracellular matrix, 

especially collagens and ultimately enhanced wound 

healing.
26-28

 Once this was achieved and the wound began 

healing, the lymphocytes decreased, hence resulting in 

the reduced lymphocyte count of the proliferative and 

maturation phases. 

Neutrophil has been known as the first line of defense 

which may be critical in recovering from a wound 

inflicted by an unsterile or infected object but may be 

unnecessary and even troublesome in recovering from a 

wound inflicted by a sterile surgical instrument. The 

infiltration of neutrophils into injured tissue is known to 

protect wounds from invading pathogens during 

inflammation. In the absence of infection or underlying 

medical conditions of the wounded individual, 

neutrophils are considered neutral to healing. 

Although, previous study of neutrophil function supports 

both a positive and a negative role for neutrophils in 

normal tissue repair.
29,30

 Therefore, neutrophil reduction 

observed in this study was in accordance with where 

wounds of neutrophil-depleted mice exhibited 

significantly accelerated re-epithelialization.
31

  

CONCLUSION 

In conclusion, Aloe vera gel produced significant and 

positive effects on wound contraction and haematology in 

the experimental animals and these findings will go a 

long way in expanding the horizon of clinical application 

of this plant in solving wound healing problems in both 

humans and other animal species. It would be necessary 

to further investigate these findings with a view to 

discovering more uses of aloe vera plant in the animal 

species apart from its wound healing effects. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Leaper DJ, Harding KG. Wounds: Biology and 

Management. Oxford University Press. 2008. 

2. Velnar T, Bailey T, Smrkolj V. The Wound Healing 

Process: an Overview of the Cellular and Molecular 

Mechanisms. J Int Med Res. 2009;37:1528-42.  

3. Fernandez R, Griffiths R. Water for wound 

cleansing." Cochrane database of systematic 

reviews. 2015. CD003861. PMID 22336796. 

4. Clinimed.co.uk. Wound Essentials: Phases of 

Wound Healing. Accessed on 30th June, 2015 

5. Mercandetti M. Wound healing and repair. 2011. 

Emedicine.medscape.com 

6. Yates A. Yates Garden Guide. Harper Collins 

(Australia) Pty Ltd, 466 pages. 2002. 

7. Coats BC. The Silent Healer. A Modern Study of 

Aloe vera, Texas. Garland. 2008. 

8. Surjushe A, Vasani R, Saple DG. Aloe vera: A 

Short Review. Indian Journal of Dermatology. 

2008;53(4):163-6. 

9. Foster M, Hunter D, Samman S. Evaluation of the 

nutritional and metabolic effects of Aloe vera. In: 

Benzie IFF, Wachtel-Galor, S. Eds. Herbal 

Medicine: Biomolecular and Clinical Aspects. 2nd 

Edition. Boca Raton. 2011. Chapter 3.  

10. Mukherjee PK, Nema NK, Maity N, Mukherjee K, 

Harwansh RK. Phytochemical and therapeutic 

profile of Aloe vera. J Nat Reme. 2014;14(1). 

11. Reynolds T, Dweck AC. Aloe vera Leaf Gel: A 

Review Update. J. Ethnopharmacol. 2009;15:3-37. 

12. Linnaeus, C. Systema Naturae, ed. 10, Holminae. 

Laurentius salvii. 1758:(1-4):1-824. 

13. Cooper C. The complete beginner’s guide to Raising 

Small Animals: Everything you need to know about 

raising cows, sheep, chickens, ducks, rabbits and 

more. Atlantic Publishing Company. 2012:384. 

14. Jain NC. Schalm’s Veterinary Haematology, 4
th

 

Edition (Ed. N. C. Jain), Lea and Febiger, 

Philadelphia. 1986:1221. 

15. Dacie JV, Lewis SM. Practical Haematology, 6
th

 

Edition, Churchill, Livingstone, Edinburgh, 

Melbourne and New York. 1984;24-36. 

16. Martin P. Wound Healing-aiming for perfect skin 

regeneration. Science. 2007;276:75-81. 

17. Theoret CL. Physiology of Wound Healing. In: 

Equine wound Management, Second Edition (Eds. 

Stashak, T.S. and Theoret, C.L.), Veterinary Wound 

Management Society and Wiley-Blackwell, USA. 

2008. 

18. Davis RH, Leitner MG, Russo JM, Byrne ME. 

Wound Healing, Oral and Topical Activity of Aloe 

Vera. J Ame Podi Med Ass. 2009;79(11):P559-62. 

19. Salcido R. Fruits, berries and nuts: phytochemicals 

in wound healing. Advances in skin and wound 

care. 2014:27(7):296. 

20. Chithra R, Sajithlal GB, Chandrakasan G. Influence 

of aloe vera on collagen characteristics in healing 

dermal wounds in rats. Molecular and Cellular 

Biochemistry. 1998:181:71-6.  



Olaifa AK. Int J Res Med Sci. 2017 Jan;5(1):101-105 

                                                       International Journal of Research in Medical Sciences | January 2017 | Vol 5 | Issue 1    Page 105 

21. Heggers JP, Kucukcelebi A, Listengarten D, 

Stebenau J, Ko F, Broemeling LD, et al. Beneficial 

effect of aloe on wound healing in an 

excisionalwound model. J Alter and Comple Med. 

1996;2:271-7. 

22. Davis RH, Leitner MG, Russo JM, Byrne ME. 

Wound Healing, Oral and Topical Activity of Aloe 

Vera. J Amer Podi Med Ass. 2009;79(11):559-62. 

23. Ogura T, Ueda H, Hosohara K, Tsuji R, Nagata Y, 

Kashiwamura S et al. Interleukin-18 stimulates 

hematopoietic cytokine and growth factor formation 

and augments circulating granulocytes in mice. The 

American Society of Hematology. Blood. 

2001;98(7):2101-7.  

24. Fibbe W-E, Willemze R. The role of interleukin-1in 

hematopoiesis. Acta Haematol. 1991;86:148-54. 

25. Socolovsky M, Lodish HF, Daley GQ. Control of 

hematopoietic differentiation: Lack of specificity in 

signaling by cytokine receptors. Proc. Natl. Acad. 

Sci. USA. 1998;95:6573-5.  

26. Luzina IG, Pickering EM, Kopach P, Kang PH, 

Lockatell V, Todd N, et al. Full-length IL-33 

promotes inflammation but not Th2 response in vivo 

in an ST2-independent fashion. J Immunol. 

2012;189:403-10. 

27. Gillery P, Fertin C, Nicolas JF, Chastang F, Kalis B, 

Banchereau J, et al. Interleukin-4 stimulates 

collagen gene expression in human fibroblast 

monolayer cultures. Potential role in fibrosis. FEBS 

Lett. 1992;302:231-4.  

28. Postlethwaite AE, Holness MA, Katai H, Raghow 

R. Human fibroblasts synthesize elevated levels of 

extracellular matrix proteins in response to 

Interleukin 4. J Clin Invest. 1992;90:1479-85.  

29. Devalaraja RM, Nanney LB, Du J, Qian Q, Yu Y, 

Devalaraja MN, et al. Delayed wound healing in 

CXCR2 knockout mice. J. Invest. Dermatol. 

2000;115:234-44. 

30. Ashcroft GS, Lei K, Jin W, Longnecker G, Kulkarni 

AB, Greenwell-Wild, T, et al. Secretory leukocyte 

protease inhibitor mediates non-redundant functions 

necessary for normal wound healing. Nat. Med. 

2000;6:1147-53. 

31. Dovi JV, Li-Ke H, DiPietro LA. Accelerated wound 

closure in neutrophil-depleted mice J. Leukoc. Biol. 

2003;73:448-55. 

 

 

 

 
 

 

 

Cite this article as: Olaifa AK. Effects of aloe vera 

gel application on epidermal wound healing in the 

domestic rabbit. Int J Res Med Sci 2017;5:101-5. 


