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ABSTRACT

The plant Aloe vera is a green suceulent .cactus-like plant belonging to the lily family
_The plant has a history of use in folk medicine for skin and other disorders. The objective of
the study presented in this report was to screen the extracts of this plant for its wound-
healing propertics based on its traditional use for wound healing. ethanolic extracts was
prepared for topical applications. The dose used was 150 mgrkg daily for 10 days, using-thc
excision wound model in rabbits, Carboxymethy! cellulose {1%) was used as control in
topical studics. Animals were randomized divided to trealtment or control groups, . Wound
areas were mecasured. At the day ll.skin tissue was excised for histological studies .
Wound areas reduced si gniﬁc.aml y in all treatment groups compared to respective controls (P
< 001). Histology cutcomes were consistent wilh changes in the treatment groups. No
differences were detected within the treatment groups. The study permits the conclusion that

Aloe vera has wound-healing potential.

INTRODUCTION

Normal wound-healing response begins with injury and has wound-healing
potential is a concerted sequence of events. The healing cascade is activated when |

platelets
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come inte contact with exposed coliagen leading to platelet aggregation and the
release of clotting factors resulting in the deposition of fibtin clot at the site of injury. The fi-
brin clot serves as a provisional matrix and-sets the stage for the subsequent events of
healing (Clark.2001}. Inflammatory cells also arrive along with the platelets gt the site of
injury providing key signals known as cytokines or growth factors (Lawrence and
Diegelmann,1994) .The ﬁbroblast is responsible for collagen deposition that is needed (o
repair the tissue injury (Ross.1969). Collagen i the most abundant protein in the animal
kingdom (Prockop and Kivirikke,1995). In normal tissues, collagen provides strength, integrity.
and structure, When tissues are disrupted following injury. collagen acts an important role to
repair the defect and restore anatomic structure and function. An aim of the author's group

is determination of ability by natural {plant) products for wound healing.

Used edema search of the literature revealed that Aloe vera is used to inhibit pain, even in
diabetics, and  diabetic animals in a dose response fashion similar to normal (Davis
er.al 1988). Aloe vera has been shown to decrease the acute inflammatory response in rats
with adjuvant arthritis, which closely resembles rheumatoid arthritis in human({Davis et
al 19921, A vera, is derived from thin-walled mucilaginous cefls of the inner central zane
of the leal 1t is thin gel that is thought to have emwllient and moisturizing effects and
therapeutic properties (Rund.[996).A. vera, 18 4 complex plant that contains many
biologically aclive substance (Dn;fis et.al .1991)reported that one tablespoonful of A.veru
contains over 75 different chemicals that have biological activity .Therefore, it has proved -
difficult to isolate a sinigle active ingredient, and it has been suggested that there isa
synergistic relationship between the constituents(Bradshaw1996). Wound management
involves dressings. pain killers, the use of anti-inflammatory agents. and drugs that prdmote
hiealing, (Forest,1982) Current methods used to treat difficult wounds include debridement.

irrigation, antibiotics, tissue grafts, and proteolytic
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enzymes. To test the claims based on traditional use of A.vere as a healing agent, this

study was done. A preclinical animal study was carried out and is reported below.

MATERIALS AND METHODS

Plant Material ‘

The Avera leaves were collected locally and identified according to (Sheri and
plyler.2001).(Figl) The plant leaves were shade dried and powdered(100)gm was extracted
with ethyl alcohol and gave a residue (15 gm) for topical study.

Animals

Healthy in-bred twenty male rabbits,18-20 weeks of age and weighing between 1000 g and
1309 ¢ werc used for the study. They were individually housed at room temperatures under
natural photoperoid and maintained on normal food and tap water (Allevaet .al.,1968).
Animals were periodically weighed before and after experiments. The rabbits were anesthetized
prior 1o and during infliction of the experimental wounds. The surgical interventions were carried
out under steriie conditions using ketamine anesthesia (10 mg/kg body weight of an animal}.
Animals were closely observed for any infection. and those that showed signs of infection were
isolated and excluded from the study. After infliction of wounds, 10 animals each were
randomly assigned {on lot basis) to treatment (extract) or controls. The rabbits were anesthetized
with 1 mL of intravenous ketamine hydrechloride (10 mg/kBW ) and shaved on both sides of the
back with an clectric clipper, and the area of the wound to be created was outlined on the back of
the animals with methylene blue using a circular stainless steel stencil. The full thickness of 2.5
em length and 0.2 ecm depth of the excision wound was created along the markings using toothed
forceps. a surgical blade. and pointed scissors. The. wound was left open during the study
(Fig.5).(Morton and Malon, 1972)

In the topical study. carboxymethyl cellulose (CMC 1 % in water) was applied topically to the
control group (n = 10), whereas the experimental group (n = 10) was treated with the ethanolie
extract of A vera lcaves wpically and contrel animals (n = 10) were treated with carboxymethyl
cellulose (CMC 1% in ethancl).

The measurements of the wound areas were taken on the Lst, Sth, and lith days for both
groups using transparency paper and a permanent market. The wound areas of all groups were

recorded and measured on graph paper.
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The healing tissue was obtained on the- eleventh day from both the experimental and
control group animals used for histelogical study. The amount of collagen was quantified using
Van Geison stain that stains the gen pink.

Results, expressed as mean = SE, and tests of means were evaluated using the Student paired

f test. Values of P < .05 were accepled as being statistically significant.

RESULTS

The histopathological study of healing tissue obtained from rabbits treated with the ethanol
extract treated topically showed a better lay-down of collagen compared 1o respective
controls {Figs. 2-3).

The resuits of effects on woun area reduction. characterized by the development of acute
inflammation, vascular dilalation. increased vascular permeability and neutrophil activation
and migration of white blood cells. At much the same time, gaps form between endothelial
cells of the capillaries allowing plasma 1o leak into the tissue .

The tissue defect filled with blood clot and variable amount of tissue debris ,organization
and filling of the defect by granulation tissue take cansiderably longer, the depesition of
collagen within fibrous granulation tissue occurs over a period of 11 days ( Fig 4). ‘

Collagen is remodeled in an appropriate orientation to withstand the tensile stresses placed
on the area of repair, with time, the previously plump and metabolicaily active hbroblasts
regress and become relatively inconspicuous in which the condensed nuclei of inactive
fibroblasts are shown(Fig 5 ).

Immature collagenous tissue forms a pale scare which interrupts the normal pink collagen
of the dermis

This study was observed that the rabbits not receiving 4.vera had hard and crusty wounds,
which generalty appearcd unclean (Fig 6 ). However, the A vera-treated wounds were clean,
with healthy granulation tissue (Iig 7 ). which would be consistent with the analytical data
presented in Table 1. That show the wound treated with extract causes statistically significant
reductions in wounds areas compared with respective control (< .001).

Table 1. Topical Wound Healing Activity of the Ethanel Extract of A .vera in Rabbits

P ¢ Comtrol Group (Mean £8E) (n= 10} Experimental Group (Mean £ SEj(n =1
arameter

Waound arca {mm®)

Day | 18030237 180,40 £1.95
Day 5 165.00415.32 133,80 £4.62
Day 11 6040+ 320 3150408

Values are expressed s menn + $10 *7P< (01
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Fig 2: Control group granulation tissue with less collagen. H&E 40X
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Fig 4 Treatment group shows: A-Vascular dilatation, B-Fibroblasts
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Fig 5;Treatment group shows, A-blood clot and tissue debris. B-Granulation tissue

H&E 10X

Fig 6: Excision wound on 11th day without any treatments
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Fig7:Excision wound on 11th déy treated with alcohol extract of A.vera.

DISCUSSION

The aim of this study was to examine the effeqts of the extract A.vera in a rabbit model.
The ethanol extracts were tested topically , the treated animals being compared with respective
controls. The effects of the extracts and control treatments on wound area reductidn, were
studied. | | |

Animals treated with the extracts showed a significantly faster reduction in area when
compared with controls. These data permit the observation that the extracts of 4. vera aids
wound healing in an animal model. These observations-are similar to those of Robts et al who
showed that aloe vera extract is effective in treating wounds by both oral and topical
routes.(Davis et.al.,1989) It was observed tHaE‘ the control animals haﬂ hard and crusty wounds,
which were also generally unclean. By comparison, the A.vera treated wounds were clean
with healthy granulation tissue. 'I‘h-e presence of A vera seemed to reduce the amouht of dead
tissue at the wound site and provide better wound healing. All this is broadly similar to the
observation that wounds in experimental micé that received 100 mgrkg of aloe vera had better
vascularity and healthier looking granulation tissue (Davis et.al.,1987). The observed
increases in hydroxyproline content of the granulaﬁon tissue of the excision wounds are
consistent with rapid collagen turnover, which favors wound healing and is similar to a
previous observation that demonstrated wound-healing proﬁeﬂies of Vanda roxburghiiiNayak

et. al.,.2005).
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Although other studies using Cpeliata extract have shown the presence of several
phytochemicals,(King and Haddock). this study does not throw any light on the specific
constituent that imparl to it its obvious potential 1o heal wounds. 1t is speculated that some
constituents of A vera may stimulate cpithelialization to improve wound healing.

The results presented in this report are a preliminary communication. Further studies using
the extract of A, vera are indicated to identify optimal treatment routes, dosages. and which
constituent(s) may be conferring its wound-healing potential on this natural product. That
there is potential to heal wounds in an animal model is exciting, and future work should ad-

dress what it offers wound healing in both veterinary and clinical practice.
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