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ABSTRACT

Aloe vera leaf gel is among the most widely used botanical materials for skin care, and a
steady stream of reports describes faster closure of excision wounds in rodents treated with
gel formulations. This narrative review asks what that body of work can and cannot tell a
reader. It draws on published literature on the composition of the gel, the biology of cutaneous
repair, the excision wound model and the design and reporting of animal experiments, and it
reports no new data and no local study. The gel contains polysaccharides, glycoproteins,
phenolic compounds and minerals that could plausibly act on inflammation, moisture balance,
fibroblast activity and oxidative stress, but most proposed mechanisms rest on in vitro work
or on a few small animal reports. Human trials are few, small and mixed in their findings.
Composition varies with plant part, processing and storage, and many animal reports omit the
details needed to repeat them: the base used, the control group, how wounds were measured
and who was blinded. Rodent wounds also close mainly by contraction, which limits
translation to people. The review concludes that benefit is plausible but unproven for any
particular formulation, and it sets out what a convincing excision wound study of an Aloe
vera gel would need to report.
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1. Introduction surprising that wound healing has become
Few plants are as familiar in household one of the most frequently tested claims
medicine as Aloe vera. The clear for the gel, and that a topical gel
mucilaginous gel from the inner leaf has formulation applied to an excision wound
been smeared on burns, grazes and sore in a rat or mouse is one of the commonest
skin for centuries, and it now turns up in designs in the pharmacology literature (3,
creams, dressings, drinks and cosmetics (1, 4). The design is popular because it is
2). Against that background it is not quick and inexpensive, though popularity
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is not the same as reliability.

A full-thickness excision wound is cheap
to make and gives several numbers at once,
yet a result that is simple to generate is not
simple to interpret, and the animal reports
sit alongside human trials that are small
and conflicting (5, 6).

This article reviews what the published
literature says about the wound-healing
activity of Aloe vera gel formulations and
about the excision wound model used to
test them. It is a narrative review that
reports no new experiment, no animal data
and no local study; every statement is
drawn from published work. We describe
what the gel contains, how skin repairs
itself, where the excision model informs
and where it misleads, and what a study
would have to report to be trusted. The aim
is a fair account of what has been shown
and what has merely been repeated.

2. Literature Review

2.1 Composition of the Gel

Aloe vera gel is the colourless tissue at the
centre of the leaf, and it is mostly water.
The solid fraction includes
polysaccharides, notably  acetylated
mannans and glucomannans, together with
proteins, amino acids, lipids, sterols,
organic acids, vitamins and minerals (7, 8).
Table 1 lists the main classes and the roles
proposed for them. The polysaccharides
attract most attention because they bind
water and have been reported to influence
fibroblasts and immune cells in culture (8).

Composition is not constant.
Polysaccharide structure differs between
leaf tissues and between preparations (9),
and processing changes what finally
reaches the wound (8, 11). The yellow
latex just beneath the leaf rind carries
irritant  anthraquinones, and a gel
carelessly separated from the rind is not
the same material as a carefully filleted
one (12). This is one reason the same plant

can look excellent in one report and
unremarkable in the next.

Table 1. Reported constituents of Aloe vera leaf
gel and the roles proposed for them.

Constituent Proposed
Examples
class relevance
i;iggit:d Water binding;
Polysaccharides ’ effects on
glucomannans (8, | .
fibroblasts
9)
Glycoproteins | Lectin-like P'0551b1'e
. . signalling
and proteins fractions (8)
roles
Phenolic Anthraquinones, .AI}HOXl.d ant;
irritant if latex
compounds chromones (7, 10) .
remains
Sterols and Plant sterols, Possible
organic acids salicylic acid (7) effects on
inflammation
Minerals and Z.l NG, MAGNESIUM, | 61 tors for
o vitamins C and E .
vitamins 2, 8) repair enzymes

Note: Roles are hypotheses drawn from the cited
literature; composition varies with species, plant part
and processing.

2.2 How Skin Repairs Itself

Cutaneous repair is usually described in
overlapping phases: haemostasis,
inflammation, proliferation and
remodelling (13, 14). Platelets and fibrin
seal the wound first; neutrophils and
macrophages then clear debris, and
macrophages release the signals that start
the next phase (15). Over the following
days keratinocytes migrate across the
wound, fibroblasts lay down new matrix,
and new vessels grow in (16, 17). Months
later the matrix is remodelled, though the
scar never fully matches uninjured skin
(18).

Growth factors and cytokines coordinate
these steps (19). Figure 1 shows the phases
and the places where Aloe vera has been
proposed to act. They are proposals, not
established mechanisms.
Anti-inflammatory activity has been
reported for gel extracts in experimental
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systems (20, 21), antioxidant activity has
been measured in extracts in the test tube
(10), and effects on fibroblast activity and
collagen have been suggested (8). How
much of this occurs in a living wound is far
less clear.

time after wounding

keratinocyte
activity

Fibroblast and “ 1

Proposed actions are hypotheses (schematic, not data)

Figure 1. Phases of cutaneous repair and the points
at which Aloe vera gel has been proposed to act
(schematic, not data).

There is one mechanism that needs no
special chemistry. Wounds that stay moist
re-cover with epithelium faster than
wounds left to dry, a point made decades
ago for pig and human skin (22, 23). Any
water-rich gel may therefore speed closure
partly through the moisture it provides, so
a benefit seen against an untreated control
may owe something to the vehicle, and
only a base-only control can show how
much.

2.3 The Excision Wound Model

In the excision model a defined piece of
full-thickness skin is removed, usually
from the back of a rat or mouse, and the
open wound is left to heal under
observation. Detailed protocols exist for
mice (24) and the surgical variants have
been compared (25).

The model has a well-known limitation. In
loose-skinned rodents most closure comes
from contraction by the panniculus muscle,

whereas human wounds close more by
re-epithelialisation and granulation (26, 27,
28). Splinting the wound edge with a ring
reduces contraction and makes the mouse
wound behave more like a human one (27).
Pig skin is closer to ours (29). Many plant
studies use unsplinted wounds, so faster
closure may reflect contraction more than
regeneration. A wound that is left alone
behaves differently from one that is
dressed, measured and re-dressed every
other day.

2.4 Clinical and Experimental Evidence
for Aloe vera

Experimental reports on Aloe vera and
wounds are numerous. Gel applied to
excisional wounds has been reported to
speed closure in rodents (30, 31), and
extracts of other Aloe species have been
tested in similar models (32). Plant extract
studies in excision wounds usually pair a
treated group with an untreated group and
a reference drug (33), and reviews note
how varied and loosely reported these
designs are (3, 4).

Human evidence is thinner. A systematic
review of burn wounds concluded that
Aloe vera may shorten healing time, while
noting the small size and variable quality
of the trials (6), and one randomised
comparison with silver sulfadiazine in
second-degree burns reported favourable
results for the gel (34). For acute and
chronic wounds as a group, the Cochrane
review judged the evidence inconclusive
(5). The burn trials used different
comparators and outcome definitions,
which makes pooling them difficult (6). A
trial of the gel to prevent radiation-induced
skin damage found no benefit (35).
Figure 2 summarises the picture: promise
without proof. That is a modest claim, and
it is the one the evidence will currently
bear. Consistent reporting of dose, vehicle
and comparator would make the next
review easier to write.
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3. Materials and Methods

3.1 Scope

This is a narrative synthesis. The question
was what the literature establishes about
the wound-healing activity of Aloe vera
gel formulations, and how reliable the
excision model is for testing them. No new
experiments were done.

3.2 Literature Assembly

Sources were gathered by reading and by
following citations from review articles,
not by a formal systematic search, and no
protocol was registered. The review
therefore carries the risks of any narrative
approach, chiefly that the selection reflects
what the authors knew or found, and
cannot be called exhaustive. Only works
published up to 2013 were used. Reviews
of this kind are more useful when they say
where the evidence stops than when they
smooth it over.

3.3 Appraisal Framework

Each source was read against the questions
in Table 2, which draw on published
reporting guidance for animal research (36,
37). The questions were applied
qualitatively, without scores. None of these
steps is difficult, but each is easy to skip
when a result looks promising.

4. Results

4.1 What Is Measured, and What It
Means

Table 3 sets out the measures that recur in
excision wound studies. Wound area is the
simplest, but it merges contraction and
epithelialisation, and in an unsplinted
rodent wound contraction dominates (24,
27). Hydroxyproline is an amino acid
abundant in collagen, and its content in
tissue is measured by established
chemistry (40). It tells us how much
collagen is present, not how well it is
organised.

Table 2. Appraisal framework used to read each

source.
Domain Question asked Why it matters
Is the plant part, Composition
Material | species and varies widely (9,
processing stated? 12)
Gel base is itself
. Is a base-only .
Vehicle . moist and
control included? -
occlusive (22)
. Strain, sex, age, Needed to repeat
Animals | number and
- the work (36)
housing?
Site, size, splinting, | Contraction
Wound dressing, observer dominates in
blinding? rodents (27)
Different
Outcomes Which measures and | measures answer
what time points? different
questions
Unit of analysis and | Small groups give
Analysis | handling of multiple |unstable estimates
outcomes? (38, 39)

Note: Domains were applied qualitatively; no scores
were calculated.

Table 3. Outcome measures common in excision
wound studies and their main caveats.

Measure What it reflects | Main caveat
Wound area Co'ntra.ctlpn plus Cannot separate
. epithelialisation |the two
over time
(24) processes
Epithelialisation | Days to full Depends on .
eriod re-covering how closure is
P defined
Reflects
Hydroxyproline |Collagen amount, not
content deposition (40) | quality of
collagen
Cell infiltrate, Scoring is
Histology vessels, matrix | subjective
17) unless blinded
Usually
. Mechanical .rne?ls.ured on
Tensile strength incision, not
recovery (41) L.
excision,
wounds

Note: Listed are measures that appear in the cited
methodological and experimental literature.

Tensile strength tests mechanical recovery,
as in the classic rat work (41), but it is
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usually done on incision wounds.
Histology adds detail on vessels, cells and
matrix (17), but its value falls if the slides
are scored by someone who knows the
treatment. The same extract can thus look
strong on one measure and unremarkable
on another.

4.2 Weight of Evidence by Setting

Figure 2 summarises the literature by
wound setting. The largest body of work is
in rodent excision wounds, the setting least
able to predict what happens in people (42,
43). Human work is concentrated in burns,
where trials are small, and results for other
wound types and for prevention of
radiation damage are unclear or negative
(5, 35).

Small groups give unstable estimates, and
the studies that reach print are often those
with striking results (38, 44). Surveys of
animal  research also  find that
randomisation and blinding are often not
reported (37). Seen this way, a null result
in a small group is not evidence that
nothing happens.

Wound setting Animal reports Human trials

Rodent excision Many, small Not applicable
Burns Some Few, small, favourable
Chronic wounds Few Unclear
Surgical wounds Few Mixed
Radiation skin injury Little No benefit shown

Qualitative summary, not data; shading shows weight of evidence only

Figure 2. Qualitative map of the evidence for Aloe
vera by wound setting (schematic summary of the
cited literature, not data).

4.3 What a Convincing Study Would
Report

Figure 3 lays out the layers of information
a reader needs. The first is the material

itself: the Aloe species and plant part, how
the gel was prepared, whether latex was
removed, what base and preservatives
were used, and the dose or concentration
applied (8, 12). The second is the animals,
with strain, sex, age, number per group and
how they were allocated (36, 39). The third
is the wound: site, size, splinting, dressing
and who measured it (27).

Unit of analysis; groups compared; blinding
Outcome Area, epithelialisation, hydroxyproline, histology
Wound Site, size, splinting, dressing, time points
Animals Strain, sex, age, numbers, housing, allocation
Material Plant part, processing, base, dose, control

Each laver n ated for the result above it to be judged {schematic)

Figure 3. Layers of information a reader needs to
judge an excision wound study (schematic, not
data).

The remaining layers are the outcome
measures and the analysis. Analysis with
the animal as the unit, and a stated plan for
several outcomes, would remove much
ambiguity (39). Because the base is moist
and occlusive, a base-only group should
accompany every comparison (22, 23). A
reader of such a report needs to know one
thing above all: would this result survive a
repeat in another laboratory?

5. Discussion

5.1 Interpretation

The literature supports a cautious reading.
Aloe vera gel is plausibly useful for
wounds, and the reasons are not
mysterious: it is mostly water, it contains
substances with reported biological
activity, and a moist environment aids
repair (8, 22). What is missing is evidence
that a specific formulation, tested in a
well-designed study, produces a benefit
beyond what its base would give.
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Positive effects in animals do not reliably
predict positive effects in people, and the
gap is not unique to wound care (42, 43).
Faster closure in an unsplinted rat wound
does not show that the gel would help a
person with a chronic leg ulcer.

5.2 Limitations

The review was not systematic, so relevant
studies may have been missed and the
balance skewed toward studies that are
easy to find. The constituent roles in
Table 1 rest largely on laboratory work
whose relevance to a gel on a wound is
untested. It is also confined to work
published up to 2013. The point is not that
a study is poor, only that its result travels
less far than its abstract suggests.

5.3 Future Work

The most useful next step is not another
unreplicated rodent study but a
well-reported one: a characterised gel, a
base-only control, splinted wounds or a
species with human-like healing, blinded
measurement and adequate numbers (27,
29, 36). Human trials should address time
to closure and scarring, and the gel under
test should be described well enough for a
second group to make the same
preparation. It is a habit worth keeping
even when the expected answer is already
obvious.

6. Conclusion

Aloe vera gel is a plausible wound
dressing material, and the excision wound
model is a convenient way to test it.
Neither the  plausibility nor the
convenience amounts to proof. The
published evidence does not show that any
particular gel formulation heals wounds
faster than a comparable moist base, and
human trials remain small and mixed. A
convincing study would describe its
material, animals, wounds, outcomes and
analysis fully enough to be repeated, and
until such studies accumulate, claims of

strong wound-healing activity should be
read with caution.
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