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Abstract

Aloe Vera, a cactus-like plant belongs to Asphodelaceae (Liliaceae) family has been used for traditional medical
purposes for thousands of years. Aloe Vera derives its name from the Arabic word “Alloeh” which means “shining bitter
substance” because of the bitter liquid found in the leaves and Vera which means “true” in Latin. There are over 300
species of aloe, most of which are native to South Africa, Madagascar and Arabia. Aloe leaves can be separated into two
basic products: the latex, a bitter yellow liquid beneath the epidermis of the leaf and the gel, a colorless and tasteless
substance in the inner part of the leaf. Both of them have many biologically active components, mainly anthraquinones
and polysaccharides (the most active is acemannan), which may act alone or in synergy. Application of Aloe vera gel is
cosmetic-moisturizers, toothpastes and flavoring compounds or preservative of fresh products and in medicine of humans
or animals. Aloe vera gel is an active ingredient in hundreds of skin lotions, sun blocks and cosmetics. Aloe vera seems
to treat of wounds, burns, insect stings, and skin inflammation, anti-inflammatory, antiseptic and antimicrobial, anti-
tumor, anti- skin protection, anti-diabetic, anti-bacterial, anti-viral, and which are very important for wound healing. Aloe
Vera gel helps in activating new hair growth as it increases blood circulation to the scalp. It also provides essential
minerals and vitamins.

Keywords: Aloe vera gel, Skin diseases, Medicinal Plant, Wound healing, Anti-inflammatory, pharmacological
properties.
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anthraquinones [4]. There are over 300 species of aloe,
INTRODUCTION most of which are native to South Africa, Madagascar
and Arabia [5]. The different species have somewhat
different concentrations of active ingredients [6]. Aloe
Vera is one of the oldest medicinal plants for healthy

Aloe Vera is derived from the tropical cactus
of the genus aloe. Aloe Vera derives its name from the
Arabic word “Alloeh” which means “shining bitter

substance” because of the bitter liquid found in the skin ever known. This plant is often mentioned used in

leaves and Vefa which means “trug” in Latin [1, 2]. herbal medicines since the beginning of the first century
Aloe Vera is Aloe barbadensis miller. It belongs to AD [7]

Asphodelaceae (Liliaceae) family, and is a shrubby or
arborescent, perennial, xerophytic, succulent, pea-green
color plant. The aloe plant has long (up to 20 inches
long and 5 inches wide), triangular, fleshy leaves that
have spikes along the edges. The fresh parenchymal gel
from the center of the leaf is clear; this part is
sometimes dried to form aloe Vera concentrate or
diluted with water to create aloe juice products [3].

Aloe Vera (AV) gel has been used in the
treatment of wounds, burns, insect stings, and skin
inflammation, anti-inflammatory, antiseptic = and
antimicrobial, anti-tumor, anti- skin protection, anti-
diabetic, anti-bacterial, anti-viral, and whicllare very
important for wound healing [8, 9]. AV is effective for
wound healing through various mechanisms such as
maintaining moist wounds, increasing cell migration,
increasing collagen production, and reducing
inflammation [10].

The sticky latex liquid is derived from the
yellowish green pericyclic tubules that line the leaf
(rind); this is the part that yields laxative
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Aloe vera is a stemless or very short-stemmed
plant growing to 60—100 centimetres (24-39 inches)
tall, spreading by offsets [12]. The leaves are thick and
fleshy, green to grey-green, with some varieties
showing white flecks on their upper and lower stem
surfaces [13]. Aloe vera leaves contain phytochemicals
under study for possible bioactivity, such as acetylated
mannans, polymannans, anthraquinone C-
glycosides, anthrones, and other anthraquinones, such
as emodin and various lectins [14]. Aloe vera can lead
to skin integrity, moisture retention, erythema

Y »
)
. -

Figure 1: Aloe vra plant and Aloe vera gel [11]

reduction, and helps to prevent skin ulcers [15].

Aloe vera to treat wounds such as psoriasis,
mouth sores, ulcers, diabetes, herpes, bedsores, and
burn wounds [16, 17]. AV is very good at maintaining
moisture, tightening, and smoothing the skin [18]. Aloe
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vera gel is an active ingredient in hundreds of skin
lotions, sun blocks and cosmetics [19]. AV gel contains
various vitamins such as vitamin B12, vitamin A, other
B-group vitamins, vitamin C, vitamin E, folic acid, and
19 of the 20 amino acids needed by the human body
[22]. The gel's use in cosmetics has been boosted by
claims that it has similar anti-aging effects to vitamin A
derivatives [20]. When faced with a minor burn, a fresh
leaf can be cut and the gel of the inner leaf applied
directly to the burn immediately after the injury [21].

Chemical composition of Aloe vera gel

The leaf of A. Vera composed of mainly three
layers. Rind is the outer thick layer containing of 15-20
cells which synthesizes carbohydrates and proteins.
Inside the rind, vascular bundles are present such as
xylem and phloem [23].

Class Compounds Properties References
Anthraquinones/ Aloe-emodin, aloetic-acid, anthranol, Aloin and emodin acts as analgesics, anti- | [23]
anthrones barbaloin, isobarbaloin, emodin, ester of bacterials and antivirals.

cinnamic acid.

Carbohydrates Pure mannan, acetylated mannan, A glycoprotein with anti allergic [24]
acetylated galactan, xylan, cellulose, properties, called alprogen and novel anti-
glucomannan, glucogalactomannan, inflammatory compound.
galactogalacturan, arabinogalactan,,
galactoglucoarabino mannan, pectic
substance

Chromones 8-C-glusoly-(2'-O-cinnamoly) -7-O- The novel anti-inflammatory commands. [25]
Methylaloediol A,8-C-glucosyl-(S)-
aloesol,8-C-glucosyl-7-O methylaloediol
A, 8-C-glucosyl-7-0-methylaloediol, 8-C-
glucosyl-noreugenin, isoaloeresin D, iso
rabai chromone, neoalosin A

Enzymes Alkaline phosphatese, amylase, brady Brady kinase helps to reduce excessive [26]
kinase, carboxy-peptidase, catalase, inflammation when applied to the skin
cyclo-oxidase, lipase, oxidase, cyclo- topically, while others help in the
oxygenase, phosphoenol pyruvate, breakdown of sugars and fats
carboxylase, superoxide dismutase.

In-organic Calcium, chlorine, chromium, copper, They are essential for the proper [27]

compounds iron, magnesium, manganese, potassium, | functioning of various enzymes systems in
phosphorous, sodium, Zinc. different metabolic pathways and few are

antioxidants.

Miscellaneous Arachidonic acid, Y-linolenic acid, Essential for the proper functioning [22, 24]

including organic | steroids (campestrol-cholesterol,

compounds and Bsitosterol), triglycerides, salicylic acid
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Class Compounds Properties References
lipids triterpenoid, gibberillin, lignins,
potassium, sorbate, uric acid
Proteins Lectins, lectin-like substance It also contains salicylic acid that [28]
possesses anti-inflammatory and
antibacterial properties. Lignin, an inert
substance, when included in topical
preparations, enhances penetrative effect
of the other ingredients into skin.
Siphoning that is the soapy substances
from about 3% of the gel and has
cleansing and antiseptic properties.
Saccharides Mannose, glucose, L-rhamnose, Show antiseptic properties [25]
aldopentose
Vitamins Vitamin A, B12,C, E, choline and folic Vitamin A, C and E are antioxidants and [29]
acid antioxidant neutralizes free radicals
Hormones Auxins and gibberellins That helps in wound healing and have anti | [26]
inflammatory action

Aloe gel is 99% water with a pH of 4.5 and is
a common ingredient in many non-prescription skin

Moisturization
Anti acne effects

Skin rejuvenation

salves. The gel contains an emollient polysaccharide,
glucomannan. It is a good moisturizer [30].

Protection from radiation

Anti aging effects

ALOE Skin repair
GELIN
Skin hydration
SKIN Alopecia and baldness
CARE

Anti-inflammatory effects

Wound healing

Nail inflammation (Onychitis)

Tinea (Athlete’s foot)

Fig 2: Use of aloe gel in skin care. [61, 62]

Mechanism action of Aloe vera gel [31]
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Pharmacological Properties of Aloe vera gel
Wound Healing properties

The effective components for wound healing
may be tannic acid, and a type of polysaccharide.
Wound healing is a mechanism of repairing damaged
tissues in human body [32]. Mannose-6-phosphate
found in the mucilaginous gel of A. Vera is considered
to be the active ingredient for wound healing. Aloe vera
on wound healing was assessed by collagen thickness
and the number of fibroblasts [33]. The number of
fibroblasts in the full-thickness defect treated with
ozonated Aloe vera oil was higher than that treated with
Aloe vera oil only and gentamicin ointment [34].
Ozonated ointment increases reactive oxygen species
(ROS) at the wound site acting as a secondary
messenger for various immunocytes and nonlymphoid
cells involved in the wound repair process and plays a
pivotal role in coordinating the recruitment of lymphoid
cells to the wound site and effective tissue repair.

Wound healing and preventive effects of Aloe
vera to prevent ulcers and enhance the healing process
of dermal injuries (e.g., burns, frostbite, skin infections,
surgical wounds, inflammation, herpes ulcers, diabetic
foot ulcers, pressure sores, and chronic wounds) has
been reported [35]. Aloe vera was more effective than
petroleum jelly gauze dressing, silver sulfadiazine 1%
ointment, and framycetin cream. It reduced the recovery
time, prevented infection in the wound area, and
prevented redness and itching [36].

Effects on skin exposure to UV and gamma
radiation

Aloe Veras support the healing of first to
second degree burns and have a protective effect
against damage to skin [37, 53]. Aloe vera gel, an
antioxidant protein, metallothionein, is generated in the
skin which scavenges hydroxyl radicals and prevents
suppression of superoxide dismutase and glutathione
peroxidase in the skin. It reduces the production and
release of skin keratinocyte-derived immunosuppresive
cytokines such as interlukin -10 and hence prevents
UV-induced suppression of  delayed type
hypersensitivity [38, 54].

Antibacterial properties

Aloe vera inhibits the growth of some
microorganisms like Str. pyogenes, Shigella flexneri,
Klebsiella sp., especially against Gram-positive bacteria
causing food poisoning or diseases in humans and
animals [53].

Anti-oxidant / Antiseptic effect

Aloe vera possesses enormous antioxidant
effect. Glutathione peroxidise activity, superoxide
dismutase enzymes and a phenolic anti-oxidant were
found to be present in Aloe Vera gel, which may be
responsible for these anti-oxidant effects [39]. Aloe
vera enhances the blood quality, probably by allowing

the blood to more effectively transport oxygen and
nutrients to the cells of body [40].

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 [41].

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 [42]. 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 [40, 43].
Aloe vera also inhibits the cyclooxygenase pathway,
reducing the production of prostaglandins, thereby
reducing the inflammation. 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. Aloe vera also showed a great anti-
inflammatory potential for the treatment of H. Pylori
infection [44].

Anti-acne effect

Acne is the most common disease of skin
which causes trouble in adolescent and adult life. [45]
Aloe vera are very effective against acne and
inflammation on any area of skin e.g. it consists of
vitamins, minerals and hormones. It is hydrophilic in
nature so very effective to use for oily skin [46]. Aloe
vera emulgel helped to reduce the flare of acne,
contains the olive oil, rose oil and lemon oil also that
deeply penetrates into skin and provides cleansing and
smoothing effect over the skin [47]. It has also
moisturizing property that protects the skin from over
dry which is not good for acne prone skin [48]. Olive
oil has antioxidant and anti-bacterial property that
helpful in fighting against inflammatory cells to reduce
inflammation [50]. Rose oil and lemon oil has cleansing
action and clears the pores from inflammatory bacteria
Propylene glycol, another ingredient in Aloe vera
emulgel, used as humectant solvent. It is non-irritant to
skin and aids deeply penetration of drug into skin [51,
52].

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 [19]. It improves
the ability of skin to hydrate itself and help in removal
of dead skin cells that 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
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flaking epidermal cells and also by the action of amino
acids [41].

Anti-diabetic effects

Aloe vera gel is well known for reducing the
blood sugar level. Aloe vera gel (alcohol insoluble
residue extract) significantly reduced the fasting blood
glucose, herpatic transminases, plasma and tissue
cholestrol, triglicerides [57], free fatty acids and
phospholipids and in addition also significantly
increased plasma insulin levels. Aloe vera extarcts to

Anti acne
preparations

creams

Make ups/
Lipsticks

Sun tan

Deodorants lotions

reduced blood glucose levels is by enchancing glucose
metabolism [58].

Uses / benefits of Aloe vera gel

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 dried aloe gel has
been successfully used to manufacture directly
compressible matrix type tablets.

Tooth
pastes

Products (s
Croame made
from B
(iycrosortisane Aloe gel otions

After
shave
lotions

Fig 3: Aloe gel made different cosmetic products [58]

Benefits References
Aloe vera is considered a natural laxative. [38]

Aloe vera to keep skin clear and hydrated [30]

Aloe vera Potential to fight breast cancer [53]

Aloe vera juice use can cause blood sugar levels is low in diabetic patients. [57, 58]

provides essential minerals and vitamins.

Aloe Vera gel helps in activating new hair growth as it increases blood circulation to the scalp. It also | [62]

get rid of dandruff.

Aloe Vera helps in healing dry skin, fungal infections and excessively oily skin. The natural ways to | [63]

Beneficial for face and foot skin.

The nourishing and healing properties of aloe vera work to restore skin to its former suppleness. | [33, 36]

It may improve skin and prevent wrinkles

[61]

It reduces dental plaque

[43]

CONCLUSION

Aloe vera is a medicinal plant and curing agent
for various diseases such as wounds healing,
inflammation, cancer, liver diseases, microbial diseases,
skin problems cardio vascular disorders, ulcer, free
radical related diseases, diabetes, and others. The
cultivation of Aloe vera has acquired great commercial
importance for medicinal products and cosmetics. Aloe
vera is widely used in food, healthcare, skincare and
medical industry as active ingredients for extra
therapeutic, health enhance effectives. Aloe Vera
improves skin moisture from the texture of roughness,

shines, cracks, and scrapes. Aloe vera emulgel
formulation due to its anti-inflammatory, anti-acne,
anti-oxidant, anti-diabetic non- irritant and deeply
penetrating properties helps the skin nourishment to
turn into normal position with soothing and emollient
effects.
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