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ABSTRACT 

Aloe vera is a perennial, drought resisting succulent herb that belongs to the Asphodelaceae family. It is called the healing plant or 
the silent healer because of its wound and burn healing properties. Aloe vera has been known and used for centuries for its health, 
beauty, medicinal and skin care attributes and is used in a variety of commercial products. It has a vast traditional role in indigenous 
system of medicine like ayurveda, siddha, unani and homoeopathy. The pharmacologically active ingredients of aloe are 
concentrated in inner parenchymatous tissue, called aloe gel and outer pericyclic tubules, called aloe sap or aloe juice. The bioactive 
compounds from Aloe vera are very effective in various treatments, such as burns, allergic reactions, rheumatoid arthritis, rheumatic 
fever, acid indigestion, ulcers, diabetes, skin diseases, dysentery, diarrhoea, piles and inflammatory conditions of the digestive 
system. Most of the health benefits associated with Aloe vera have been attributed to the polysaccharides contained in the gel of 
the leaf. Cosmetic products made from Aloe gives a healthy and supple look to the skin by reducing wrinkles, curing acne, 
rejuvenating and giving it a youthful glow. In the pharmaceutical industry, it has been used for the manufacture of topical products 
such as ointments and gel preparations, as well as in the production of tablets and capsules. The present review is therefore, an 
effort to give a detailed survey of literature on its traditional, phytochemical and pharmacological properties.  
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INTRODUCTION 

or thousands of years, plants have been used as an 
important source of medicine in pharmaceutical 
biology. As per WHO estimates, even today, up to 

80 percent of population still rely on traditional 
medicines.1The genus Aloe is a perennial, succulent 
xerophyte grown in temperate and sub tropical parts of 
the world. It has originated from Africa. Aloe vera or Aloe 
barbadensis belongs to the Asphodelaceae family, of 
which there are over 360 known species.2 There have 
been several species under the genus Aloe, including Aloe 
vera, Aloe barbadensis, Aloe ferox, Aloe chinensis, Aloe 
indica, Aloe peyrii etc. Amomgst these, Aloe vera Linn syn. 
Aloe barbadensis Miller is accepted unanimously as the 
correct botanical source of Aloe.3 It is commonly called 
aloe, burn plant, lily of the desert and elephant’s gall. It is 
a cactus like plant with green, dagger- shaped leaves that 
are fleshy, tapering, spiny, marginated and filled with a 
clear viscous gel.4-6  

It is a stem less or very short-stemmed plant growing to 
80-100 cm tall, spreading by offsets and root sprouts. The 
leaves are thick and fleshy due to water storage tissue in 
the leaves to survive in dry areas of low rainfall. Leaves 
are green to grey-green, with a serrated margin. The 
flowers are produced on a spike up to 90 cm tall, each 
flower pendulous, with a yellow tubular corolla 2-3 cm 
long.7  

Aloe vera is cultivated in large quantities because of its 
high demand in industrial, cosmetics and pharmaceutical 
sector (Fig.1). The pharmacological actions of Aloe vera 

include anti-inflammatory and anti-arthritic activity and 
antibacterial and hypoglycaemic effects. It is called the 
healing plant or the silent healer, because of its wound 
and burn healing properties.8 Aloe vera has been used for 
medicinal purposes in several countries for millennia, 
such as Greece, Egypt, India, Mexico, Japan, and China. 9 

 
Figure 1: Uses of Aloe gel in skin care.10,11 

Aloe leaf consists of two parts, each of which produces 
different substances that have completely different 
composition and therapeutic properties (Fig.2). The inner 
parenchymal tissues form a clear, thin, tasteless, jelly-like 
material.12 The outer pericyclic tubules, occuring just 
beneath the outer green rind or cutinized epidermis of 
the leaves, produce a bitter yellow exudate.2 The inner 
mucilaginous pulp called Aloe gel, lies in the centre of 
leaf. The Aloe gel consists of 96% water while the 
remaining 4% contains 75 known substances including 
Vitamins A, B, C, E, calcium, amino acids and enzymes.5 
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Figure 2: The picture depicts the extraction of Aloe gel 
and the anthraquinone ‘aloin’ (a) Six month old Aloe vera 
plant (b) leaf detached with the help of scalpel. Aloe leaf 
contain two main constituents: (c) the yellow brown sap 
exudating from the cut portion, and (d) upon freeze 
drying forms a dark brown powder, called aloin, one of 
the secondary metabolites of Aloe vera. Secondly, (e,f) 
the Aloe gel, an important constituent of most of the 
cosmetic products and therapeutics.   

Many of the medicinal effects of aloe leaf extract have 
been attributed to the polysaccharides found in the inner 
leaf parenchymatous tissue.13,14 Aloe gel is used as a 
moisturizing agent and for the treatment of minor burns, 
skin abrasions, and irritations (Fig.3). Aloe vera gel has 
been used to treat gingivitis and been effective against 
herpes simplex virus.12,15 Second component of Aloe leaf 
is outer pericyclic tubule that produce an exudate which 
consists of bitter reddish yellow latex with powerful 
laxative properties and is available commercially.16 Its 
bitterness is due to the presence of aloin, aloe-emodin 
and related compounds.5 The bio active compounds of 
Aloe are used as astringent, haemostatic, antidiabetic, 
antiulcer, anti-septic, antibacterial, anti inflammatory, 
antioxidant and anticancer agent. They are also effective 
in treating stomach ailments, gastrointestinal problems, 
skin diseases, constipation, radiation injury, wound 
healing, burns, dysentery, and diarrhoea and in the 
treatment of skin diseases.17-20,5  

Aloe vera is called Ghrit Kumari in Sanskrit. It has been 
described in Ayurveda as a multi functional herb, as a 
blood purifier, anti- inflammatory, diuretic, uterine tonic, 
spermatogenic, laxative and fever reliever. It has also 
been used in Ayurveda for appetite-stimulant, purgative, 
and for cough, cold, piles, debility, dyspnoea, asthma and 
jaundice.5 Aloe vera enjoys a great degree of popularity21 
and is used in a wide variety of products including 
cosmetics, creams and toiletries (Fig.3).22 

 
Figure 3: The picture depicts various products made from 
Aloe gel. 

It is one of the most commercialised aloe species and 
processing of the leaf pulp has become a major industry. 
In the food industry, it has been used as a source of 
functional foods and as an ingredient for the production 
of health drinks and beverages. In the cosmetics and 
toiletry products, it is used as base material for the 
production of creams, lotions, soaps, shampoos, facial 
cleansers and other products. In the pharmaceutical 
industry, it is used for the manufacturing of topical 
products such as ointments and gel preparations, as well 
as in the production of tablets and capsules.23,24,14 A. vera 
gel may be employed to effectively deliver poorly 
absorbable drugs through the oral route of drug 
administration, due to its absorption enhancing effects. 
Hence, dried aloe gel has been successfully used to 
manufacture directly compressible matrix type 
tablets.25,14 

The polysaccharides present in the Aloe gel are not stable 
and hence degrade under stress conditions such as heat, 
presence of acid and enzymatic activities.26 Therefore, the 
production process has to be standardised in order to 
preserve the natural biological activity of the aloe gel.26,14  

GEL CONSTITUENTS 

The chemical composition of the Aloe vera gel is complex. 
Aloe vera contains 75 potentially active constituents: 
vitamins, enzymes, minerals, sugars, lignin, saponins, 
salicylic acids, and amino acids (Fig.4).27,2  The detail is as 
follows: 

Vitamins: The plant contains many vitamins, including 
Vitamins A, C and E, which are antioxidants. It also 
contains thiamine, niacin, riboflavin, vitamin B12, choline 
and folic acid.28 Antioxidant neutralizes free radicals.   

Enzymes: Amylases, lipases, alkaline phophatases, 
cellulases, catalases and peroxidases are biochemical 
catalysts that help in digestion by breaking down fats and 
sugars. Carboxy peptidases and bradykinases, produce an 
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anti inflammatory effect by inactivating bradykinins.5,29 
Lectins give anti tumour effects.7  

Minerals: Sodium, potassium, calcium, magnesium, 
selenium, manganese, copper, zinc, chromium and iron 
are all found in the aloe plant. These minerals play an 
important role in functioning of enzymes, involved in 
various metabolic pathways. Few of these, act as 
antioxidants.29 

 
Figure 4: Components of Aloe vera leaf. 

Sugars: Sugars are located in the mucilaginous layer of 
the plant under the rind of the leaf. It includes 
monosaccharides (glucose and fructose) and 
polysaccharides (glucomannose and polymannose). The 
polysaccharides act as immune modulators.30,7 

Glumannan is a good moisturizer and used in cosmetic 
products.3  

Anthraquinones: The bitter reddish yellow exudates, 
located beneath the outer green rind, contains 
anthraquinones and their derivatives, Barbaloin, aloe-
emodin-9-anthrone, lsobarbaloin, Anthrone-C-glycosides 
and chromones. These are phenolic compounds, 
traditionally known as laxatives. These compounds exert 
a powerful purgative effect, when in large amount, but 
when smaller they appear to aid absorption from the gut 
and are potent antimicrobial agents and possess powerful 
analgesic effects.5  

Sterols: These include cholesterol, Campesterol, β-
Sitosterol and Lupeol. All these have anti- inflammatory 
action and lupeol also possesses antiseptic and analgesic 
properties.28,29  

Hormones: Auxins and gibberellins that help in wound 
healing and have anti-inflammatory action. 

Salicylic acid: This is an aspirin-like compound possessing 
anti inflammatory and antibacterial properties  

Amino acids: Aloe vera gel provides the amino acids 
required for repair and growth. It includes 20 of 22 non- 
essential amino acids and 7 of 8 essential ones.5 

Lignin: It is an inert substance which when included in 
topical preparations, enhances penetrative effect of the 
other ingredients into the skin.29  

Saponins: These are the soapy substances that have 
cleansing and antiseptic properties.29 

The present review focuses on the phytochemical, 
pharmacological and traditional uses of Aloe vera. 

PHARMACOLOGICAL PROPERTIES OF ALOE GEL 

Burn and wound healing property 

Aloe vera is best known for its soothing and healing 
effects on burn and other wounds. Aloe vera when 
applied to a wound increases both the rate of wound 
closure and the tensile strength of the wound via the 
proliferation of cells (Fig.5).7 It does so by accelerating the 
flow of blood towards the wounded area. Aloe is the best 
wound dressing ever discovered.31 The mechanism 
explained behind this acceleration is as follows: Aloe vera 
gel increases the collagen content and extent of collagen 
cross linking of the wound, resulting in enhanced wound 
contraction and breakage of scar tissue.32,33 Chithra et 
al.34 also reported the enhancement in content of 
hyaluronic acid and dermatan sulphate in the granulating 
tissue of healing wound.29 A 5.5 kDa glycoprotein, isolated 
from A. vera showed an increase in epithelial cell 
migration and enhanced wound healing process in a 
human keratinocyte monolayer.35 

 
Figure 5: Application of Aloe gel brings about the 
migration and proliferation of fibroblast cells to the 
wounded area. The growth factors in Aloe are attracted 
towards the wound and bind to fibroblast IGF receptors. 
This further enhances the collagen content and cross 
linking. Thus, increasing the tensile strength of the 
wound.  

Moisturizing and anti-aging effect 

 Aloe vera is currently utilized in manufacturing more than 
95 % of the dermatologically valuable products. This is 
because it possesses implausible moisturizing properties. 
It improves the ability of skin to hydrate itself and help in 
removal of dead skin cells. It does so, by producing 
collagen and elastin fibers, making the skin more elastic 
and less wrinkled, thereby, reversing the degenerative 
skin changes. It softens the skin, by its cohesive action on 
superficial flaking epidermal cells and also by the action 
of amino acids.29,36 For such incredible characteristics, 
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Aloe vera is an ideal ingredient in cosmetics and 
dermatological procedures. 

Immune System Restoration 

 Aloe vera has been reported to protect the skin against 
damage caused by radiation.37,38 It is hypothesized that 
the administration of Aloe vera gel results in generation 
of an antioxidant protein metallothionein, which act as a 
scavenger for hydroxy radicals, hence protecting the skin 
from oxidative damage. It also releases 
immunosuppressive Interleukin IL-10, thereby preventing 
UV induced suppression of delayed type 
hypersensitivity.39 

Anti inflammatory action 

Inflammation is an innate response of the body against an 
injury, characterized by swelling, pain, redness and heat, 
resulting in delay in the healing process. The anti 
inflammatory action of Aloe vera gel not only relieves 
from pain and discomfort, but also accelerates the 
healing process. The effects observed for acetylated 
mannan in Aloe gel resembles the anti inflammatory 
action of mannose-6-phosphate.14 Aloe vera also inhibits 
the cyclooxygenase pathway, reducing the production of 
prostaglandins, thereby reducing the inflammation.40,29 In 
a study conducted by Vazquez et al.,41 the aqueous and 
chloroform extracts of Aloe vera were found to have anti 
oedema effects. Further, they were found to decrease the 
neutrophil count progressing towards the peritoneal 
cavity. A. vera also showed a great anti inflammatory 
potential for the treatment of H. Pylori infection.42 

Anti-diabetic effects 

Aloe vera gel is well known for reducing the blood sugar 
level. However, the results may vary based on the 
differences in seperation of mucilaginous layer from 
anthraquinones.40 It not only lowers the blood glucose 
level, but also reduces hepatic transaminases, plasma and 
tissue cholesterol, triglycerides, free fatty acids and 
phospholipids.14 In a study conducted by Rajasekaran et 
al.,43 the treatment of gel extract could restore the 
decreased plasma levels of high density lipoproteins and 
increased levels of low density lipoprotein to normal 
levels. The mechanism behind lowering of blood gucose 
levels could be enhancement of glucose metabolism or it 
could also be attributed to the anti oxidant effect, which 
reduces the peroxide levels and hence oxidative 
damage.44 Aloe vera gel significantly lowered the 
triglycerides level.45 This explains its hypoglycaemic and 
hypolipidemic effects.5 

Anti mutagenic effects 

Glycoprotein and polysaccharide (acemannan) fractions 
of Aloe possess anti tumour activity.40 The co treatment 
of Aloe vera was found effective for reducing the 
genotoxicity of the direct- acting mutagen, in a study 
conducted by Stanic46 on adult drosophila. The 
polysaccharide fraction of Aloe gel showed chemo 
preventative and anti-genotoxic effects by preventing the 

formation of benzo[α]pyrene- DNA adducts.44 The 
mechanism of action proposed for anti cancer effects of 
aloe polysaccharides is stimulation of immune 
response.21,14 The Aloe gel has been found to play an 
important role in chemoprevention, by causing the 
induction of glutathione S transferase and an inhibition of 
tumour promoting effect of phorbol myristic acetate.47,48 

Anti-oxidant effects 

Aloe vera possesses enormous antioxidant effect. 
Glutathione peroxidise activity, superoxide dismutase 
enzymes and a phenolic anti-oxidant were found to be 
present in A. vera gel, which may be responsible for these 
anti-oxidant effects (Fig.6).49,14 A. vera enhances the 
blood quality, probably by allowing the blood to more 
effectively transport oxygen and nutrients to the cells of 
body.   

Immunomodulatory effects 

Jyotsana et al.50 showed a significant increase in total 
white blood cell and macrophage count upon 
administration of Aloe vera extract. The 
immunomodulatory activities of the polysaccharides of 
Aloe vera have been attributed to activation of 
macrophage cells to generate nitric oxide, secrete 
cytokines (e.g. tumour necrosis factor-alpha or TNF-α, 
interleukin-1 or IL-1, interleukin-6 or IL-6 and interferon-γ 
or INF-γ) and present cell surface markers.51-53 Some 
immunomodulatory effects were shown to be associated 
with glycoproteins, namely lectins, found in aloe gel.14 

 
Figure 6: Role of antioxidants in scavenging free radicals. 
ROS stands for reactive oxygen species. 

Anti bacterial/ anti fungal/ anti viral actions 

The antibacterial action of Aloe vera gel enhances the 
wound healing process by its anti inflammatory action.54 
Streptoccocus pyogenes and Streptococcus faecalis are 
the two micro organisms inhibited by Aloe gel.55,56 Aloe 
gel acts against both gram positive and gram negative 
bacteria.57 It possesses bactericidal action against 
Pseudomonas aeruginosa.58,59 Leaf pulp and liquid 
fraction of Aloe vera acts against plant pathogenic fungi.5 
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Aloe gel preparation is also inhibitory to Candida 
albicans.55 Lectin containing fraction of Aloe gel directly 
inhibits the growth of Cytomegalovirus, by intrerfering 
the protein synthesis.60 The anthraquinone derivatives of 
Aloe leaf have shown virucidal effects on enveloped 
viruses.61,62 Aloe emodin inactivates most of the viruses, 
including Varicella zoster, influenza and pseudorabies 
virus and herpes simplex viruses.61,57 

Effect on gastric acid secretion and ulcers 

A. vera gel has the ability to cure gastric ulcers or protect 
against its formation in both animals and humans. The 
anti-ulcer activities of A. vera have been attributed to 
several possible mechanisms including its anti-
inflammatory properties, healing effects, mucus 
stimulatory effects, regulation of gastric secretions and 
presence of lectins.14 The lectins inhibit aminopyrine 
uptake by parietal cells. Thus, this peculiar ability of the 
extract to inhibit gastric acid output could be a result of 
direct action on the acid producing cells.63 

Arthritis, Joint and Muscle Pain 

Studies have found that ingestion of Aloe vera on a daily 
basis can help prevent and cause a regression of arthritis. 
Aloe gel also reduces pain related to tendinitis and 
injuries. When applied directly to the area of pain, Aloe 
vera penetrates the skin to soothe the pain. Biological 
Vehicle: Acts as a biological vehicle to aid penetration and 
absorption of other bio- active ingredients into deep 
tissue.29 

Laxative effects 

Anthraquinones present in Aloe act as a potent laxative. It 
increases intestinal water content, stimulates mucus 
secretion and increases intestinal peristalsis. 

Antiseptic effect 

Aloe vera contains 6 antiseptic agents: Lupeol, salicylic 
acid, urea nitrogen, cinnamonic acid, phenols and sulfur. 
They all have inhibitory action on fungi, bacteria and 
viruses.29 

CONCLUSION 

Aloe vera is a medicinal plant that has been used since 
ages for its diverse therapeutic properties. The chemical 
composition of Aloe vera is particularly interesting as 
several of its components have therapeutic and 
pharmacological properties. The cultivation of Aloe vera 
has acquired great commercial importance for medicinal 
products and cosmetics. Farmers in India regularly face 
problems like lack of rain, low ground water level, soil 
degradation etc. Aloe vera is cultivable in diverse 
ecological habitats and its cultivation can provide regular 
income and high returns on investment.  
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