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Abstract

Wound healing is a fundamental response to tissue injury that results in restoration of tissue imtegrity. This end 1s achieved
mainly by the synthesis of the connective tissue matrix. Collagen is the major protein of the extracellular matrix. and 1s the
component which ultimately contributes to wound strength. In this work. we report the influence of Aloe vera on the collagen
content and its characienstics in a healing wound. It was observed that A/oe vera increased the collagen content of the
granulation tissue as well as its degree of crosslinking as seen by increased aldehyde content and decreased acid solubility.
The type Ltype 111 collagen ratio of treated groups were lower than that of the untreated controls. indicating enhanced levels
of type Il collagen. Wounds were treated either by 1opical application or oral administration of 4loe verg 10 rars and both
treatments were found 1o result in similar effects. (Mol Cell Biochem 181: 71—76. 1998)
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Introduction

The process of cutancous wound healing is a complex and
carefully orchestrated cascade of overlapping events. It
requires the co-ordinated completion of a variety of cellular
activities that include phagocviosis. chemotaxis. mito-
genesis and the synthesis of mairix components [1]. The role
plaved by the extracellular matrix is varied. Physical
characteristics of the surrounding matrix can influence
many aspects ol cell behaviour [2=4]. It influences cell
migranion. proliferation. adhesion [5] and differentiation [6].
The extracellular matrix and its adhesion recepiors also
zulate cellular functions dunng immune responses [ 7] and
serve as repositones for growth factors [8]. Collagen is the
major protein of the extracellular matrix and the predomimam
constiuent of the final scar. Crosslinking of collagen and
remodelling of connective tissue results in the acquisiion
of wound strength [9] and therefore. the svnthesis. secretion
and subsequent organization of this triple helical protein in
the wound granulation tissue becomes significant in the

healingz process

Alere vera 15 a tropical cactus which has been reponed to
have therapeutic potential in 2 varierv of soft ussue injuries.
It has becn used in the rraditional medicine of many culmures
and said to be beneficial in the treatment of disorders such as
arthnus. gout. acne. dermanius, etc. and of wounds such as
peptic ulcers and bums [ 10]. The fresh gel. juice or formulated
products have been used for medical and cosmetic purposes
and for general health. In spite of its wide use in folk remedy
over 4 long period of time. its influence on various physio-
logical processes have not vet been described in detail

in the present work. we repon the influence of Aloe vera
on the collagen content and ns characteristics in the matrix
of healing dermal wounds in rats.

Materials and methods

Experimental animals

Male Wistar rats weighing 150200 g were used for the
study. The expernimenial rats were fed commercial rat feed
and waler ad fihitim
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Each rat was anaesthetized with thiopentong sodum (40 mg
kg body weight. given intraperitoncally). and the righlt side
of the animal shaved, An excision wound of size 4 cm- was
made by cutting out a 2 % 2 cm piece of skin from the shaven
area. The wounds were of full-thickness type extending up to
the subcutaneous tissue. Animals were sacrificed on the Bth
dav afier wound creation and the entire wound was cul out
and stored a1 —70°C umil analysis

Prenaration and administration of Aloe vera gel

Full size mature leaves were cut from the plant and the nnd
removed. The colourless parenchyma was ground in a blender
and centrifuged a1 10,000 g 1o remove the fibres. The super-
natant was Ivophilized and siored at room temperature.

A small guantity of water (1.0 ml i the case of group 111
and decreasing volumes in the case of group 11, to accommeo-
date the drug within the area of the contracting wound} was
added 10 each of 30 mg portions of the Ivophilized dioe vera
powder. and the resultant gel was administered mwace a day,
either orallv with an oral tube or applied 1opically on the
wound surface. Any rat showing signs of infection was
eliminated from the group.

Grouping of anima Is

After wound creation. animals were divided into three
egroups: group | — untreated control rats: group 1T — rats
treated topically with Alpe; and group [11 - rats treated orally

with 4o

Esrimarion of collagen content

Weighed granulation tssue was first hvdrolvsed in 6.0 N
HCI for 18 h at 110°C. evaporated 1o dryness and then made
up with a known volume of water. The collagen content was
determined by the estimation of hydroxyproline. as des-
cribed by Woessner [11].

Solubility parvern of granulation tissuwe collagen

The solubility pantern of granulauon nssu¢ collagen was
determined as described by Miller and Rhodes [12]
Neurral salr sofuble collagen

Granulation tissue was minced well. homogenized in 10 vol
of neutral salt solvent (1.0 M NaCl. 0.03 M Tns. pH 7.5)
contaimng 20 mM EDTA and 2.0 mM N-ethyl maleimide and

stured for 24 h. The suspension was then cenmifuped at 33.(KK)
g for 1 hat 4°C and the extraction was repeated with the pelier

The supernatants were pooled and an aliquot used for the
assay of hydroxyproline [ 11].

Avid soluble rollagen

The residue obtained was resuspended in 10 vol, of 0.5 M
acetic acid and extracted for 24 h with constant stiming. afier
which the contents were centrifuged. The pellet was re-
extracied with acetic acud. supematants pooled and an aligum
used for the determination of hydroxyproline. A pan of the
remaining pellet was used for susceptibilitv studies 10
denamnng agents

Pepsin soluble coliagen

The residue obtained after acid extraction was resuspended
in 0.5 M acetic acid containing 100 mg pepsin per g of wet
tissue. Dipestion was carried out for 24 h followed by
centrifugation and re-extraction. Aliquots of pooled super-
natant were used for hydroxyproline measurement and
determination of aldehyde content [13].

Insoluble collagen

The residue remaining after pepsin digestion was referred
to as insoluble coliagen. It was hvdrolysed in 6.0 N HCl and
assaved for hydroxyprolme content

Susceptibililv of collagen to denaturing agenrs

The susceptibility of collagen to denaturing agents was
determined as described by Adam er al. [14]. Acid insoluble
collagen was suspended in & M urea or 2 M KCNS (10 mg/
ml) and stirred for 24 h at room temperature. The samples
were centrifuged and the hydroxyproline contem1 of the
supernatants was estimated by the method of Woessner [11].

SDS-P4GE

Pepsin soluble collagen was prepared from wound granula-
tion tissue as described by Miller and Rhodes [12]. The el
(111 chains were resolved from the «l{l} chains on a 5%
running gel with a 3% stacking gel by interrupted electro-
phoresis with delayed reduction of the disulfide bonds of
iype II] collagen.

Srarisrical analvsis

Groups Il and 11l were compared with group 1. Student’s -
test was used 1o identify differences between groups, and
data were considered significant at p < 0.05, p < 0.01 and
p < 0.001






