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ABSTRACT

Many medicinal plants have been used for the treatment of diabetes mellitus in Indian system of
medicine and in other ancient systems of the world. Medicinal plants are significant source of
biological compounds and many of the currently available biological compounds have been derived
directly or indirectly from them. The major focus of this review is on anti-diabetic activity of
medicinal plants like Mangifera indica. These medicinal plants act on various mechanisms either by
acting directly on pancreas and stimulate insulin levels in blood or by altering the activities of
regulatory enzymes in different pathways like glycolysis, gluconeogensis and thus producing effects
on tissues like liver, muscle, adipose tissue etc. All medicinal plants, as specified, have shown
different degrees of anti-diabetic activity.

Key words: Mangifera indica, Antidiabetic effect, Review, Medicinal plants

INTRODUCATION

According to recent estimates the prevalence of diabetes mellitus is 4% worldwide and that indicates
143 million persons are affected which will increase to 300 million by the year 2025. In urban India,
mortality rates are twofold higher in people with diabetes compared to non-diabetic subjects [8] .
Three types of diabetes of interest to our group are: insulin-dependent diabetes mellitus (IDDM),
non-insulin-dependent diabetes mellitus (NIDDM), and malnutrition-related diabetes mellitus
(MRDM), the later affects young people in poor tropical countries and is linked to a history of
nutritional deficiency. Treatment to diabetes by western classical medicines is costly. Many herbal
therapies have been recommended for the treatment of diabetes. The ethno botanical information
reports about 800 plants that may have anti-diabetic activities[6] Bio-active herbal ingredients are
admixtures of many chemical compounds (alkaloids, glycosides, triterpenes, polysaccharides, and
saponins etc) and some of them have documented anti-diabetic activities. . There is a growing
interest in herbal remedies because of their effectiveness, minimal side effects in clinical experiences
and relatively low costs. Herbal drugs or their extracts are prescribed widely, even when their
biological active compounds are unknown as they are being traditionally used. Thus, studies with
medicinal plants extracts are useful to know their efficacy, mechanism of action and safety.
Mangifera indica: Aam (Hindi) Mangifera indica (family: Anacardiacea) is used medicinally in
tropical Africa. aqueous extract of Mangifera indica Linn stem bark, leaves  showed
Antinflammatory, analgesic, and anti-diabetic activities due to different chemical constituents,
especially the polyphenolics, flavonoids, triterpenoids, mangiferin and other chemical compounds
present in the plant[13]. Intra-peritoneal administration of mangiferin isolated from Mangifera indica
exhibited potent antioxidant effects and ameliorates glycosylated haemoglobin levels in diabetic
animals.

Material and method
Collection
The leaves of above given plants were collected from the different open areas.

Storage

The different parts such as leaves and fruits were dried initially under shade. It was preserved in
airtight container and powdered as per requirements.
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Extraction

The correctly identified leaves were dried and coarsely powdered. These were defatted with n-
hexane, extracted by using 95% ethanol and finally partitioned between dichloromethane and
methanol water.

Mango (Mangifera indica L.) ascribed to the family Anacardiaceae has been adjudged as the vital
traditionally significant and one of the most economically important tropical fruit crop globally .
Mango is an evergreen tree with a lot of traditional medicinal resources apart from its very famous
fruits. s. Apart from its economically important portion (fruit), large amounts of crop residues such
as leaves, flowers, stem, and bark are generated during pruning, which causes complications of
disposal to the farmers. Mango leaves (MLs) are the potential source of minerals, viz. nitrogen,
potassium, phosphorus, iron, sodium, calcium, magnesium, and vitamins, viz. A, B, E, and C. A
major bio-macromolecule present in mango leaves is protein. MLs can be utilized as an alternative
source of livestock feeding in developing countries for alleviating the food shortage for livestock.
Extracts of the MLs have been utilized for traditional medicines to cure diabetes, bronchitis,
diarrhea, asthma, kidney, scabies, respiratory problems, syphilis, and urinary disorders [2,3]. The
most active biological constituent of MLs is mangiferin, followed by phenolic acids, benzophenones,
and other antioxidants such as flavonoids, carotenoids, quercetin, isoquercetin, ascorbic acid, and
tocopherols. Mangiferin is the main contributor of most of the biological activities of MLs extract.
MLs have a great scope of valorization as they are recognized to possess varied phytochemical,
biological, and pharmacological properties, viz. anti-microbial, antioxidant, anti-diabetic, anti-
tumour, and immunomodulatory effects. ML oil (MLO) contains monoterpenes, sesquiterpenes,
minor quantities of other analogues, and trace amounts of non-terpenoid hydrocarbons and
oxygenated hydrocarbons. The essential oil from MLs also possesses bacteriostatic properties and
contains several antimicrobial constituents such as a-gurjunene, trans-caryophyllene, a-humulene, a-
selinene, and camphor. The benzophenone derivatives in MLs possess significant aglucosidase
inhibitory and immunosuppressive activities. There is no critical compilation on the crucial
information on MLs’ bioactives and associated bioactivities. Therefore, the current review will be
focused on the nutritional and phytochemical profile of the MLs. The review also delivers important
health promoting activities of the MLs extracts.

Phytochemical Profile

The medicinal properties of MLs make them a useful ingredient in traditional folk tea preparation,
and to treat diabetes and respiratory diseases in Asian and African countries [9]. As described in the
previous Sections 2.1-2.3, they a contain superior quality of bioactive polysaccharides, proteins,
lipids, vitamins, and minerals. Bioactive phytochemicals present in MLs extracts have a high
potential in terms of biological and pharmacological activities viz. antioxidant, antidiabetic, anti-
inflammatory, antimicrobial, antiviral, immunomodulatory, anti-obesity, antiallergic, antifungal,
antiparasitic, antidiarrheal, antipyretic, and anti-tumour activities [14]. Phytochemicals present in
MLs can be broadly categorized as polyphenols, terpenoids, carbohydrates, sterols, carotenoids,
vitamins, fatty acids, and amino acids. Among them, total phenolic compounds (TPC), including
phenolic acids, xanthones, benzophenones, tannins, terpenoids, and flavonoids, are most abundant in
ML. Several epidemiological studies have proved the activities of TPC against chronic diseases viz.
cancer, diabetes, and cardiovascular and neurodegenerative diseases.

Anti-Diabetic Activity

MLs have been widely claimed as effective ethnomedicine against DM due to their antidiabetic
bioactive constituents like benzophenones (mangiferin) and flavonoids (quercetin and its glucoside
forms). One of the best effective approaches in the cure of DM is the inhibition of a-amylase and a-
glucosidase enzymes, which regulate postprandial glucose absorption [15]. A comparative analysis
of mangiferin and MLs extract was done to check the efficiency of each extract to inhibit a-
glucosidase enzymes. MLs extracts at a concentration of 100, 250, and 500 mg/mL caused up to
77.8%, 83.4%, and 95.7% inhibition of a-glucosidase, respectively. At the same time, mangiferin at
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a concentration of 10, 25, and 50 resulted in 86.85%, 92.35%, and 99.11% inhibition of a-
glucosidase, respectively. It can be inferred that mangiferin is an active ingredient in the inhibition of
a-glucosidase enzyme activity and in managing the diabetic condition. . Ganogpichayagrai et al. [11]
evaluated the anti-diabetic activity of mangiferin and MLs extract through the inhibition of a-
glucosidase and a-amylase in vitro. The anti-diabetic potential of the mangiferin is schematically .
The anti-diabetic potential of mangiferin was also demonstrated, as it increases insulin sensitivity
and inhibits a-glucosidase [4].

Bhuvaneshwari et al. [2] investigated the anti-diabetic activity of tender and mature leaves of
totapuri cultivar of mango, and authors found that tender leaves extract (500 mg/kg) efficiently
inhibited the a-amylase with IC50 22.01 pg/mL, while mature leaf extract (500 mg/kg) exhibited the
a-glucosidase inhibition with IC50 21.03 pg/mL. Findings suggest that bioactive compounds from
the ML can be effective in reducing the risk of diabetes.

RESULT

Mangiferin, a bioactive compound of the mango, against lifestyle-related disorders. Mangiferin (2-
B-D-glucopyranosyl-1,3,6,7-tetrahydroxy-9H-xanthen-9-one) can be isolated from higher plants as
well as the mango fruit and their byproducts (i.e. peel, seed, and kernel). It possesses several health
endorsing properties such as antioxidant, antimicrobial, antidiabetic, antiallergic, anticancer,
hypocholesterolemic, and immunomodulatory. It suppresses the activation of peroxisome proliferator
activated receptor isoforms by changing the transcription process. Mangiferin protects against
different human cancers, including lung, colon, breast, and neuronal cancers, through the suppression
of tumor necrosis factor o expression, inducible nitric oxide synthase potential, and proliferation and
induction of apoptosis. It also protects against neural and breast cancers by suppressing the
expression of matrix metalloproteinase (MMP)-9 and MMP-7 and inhibiting enzymatic activity,
metastatic potential, and activation of the B-catenin pathway. It has the capacity to block lipid
peroxidation, in order to provide a shielding effect against physiological threats. Additionally,
mangiferin enhances the capacity of the monocyte-macrophage system and possesses antibacterial
activity against gram-positive and gram-negative bacteria. This review summarizes the literature
pertaining to mangiferin and its associated health claims.

CONCLUSION

The ethnopharmacological use of herbal medicine for the treatment of diabetes mellitus is developed
potentially as a preliminary point in the development of alternative and inexpensive therapies for
treating the disease. Many valuable drugs have been obtained from plants over the years India is
facing diabetic explosion. Many medicinal plants are being used to treat diabetes since ancient times
and have served as an exemplary source of medicine. Herbal treatments are in practice both in
patients with insulin dependent and non-insulin-dependent diabetes. Medicinal plants continue to
provide valuable anti-diabetic agents, in both modern medicine and in traditional system. Current
pharmacological modalities for diabetes are not ideal because of their side effects. Therefore, there is
a necessity to look for newer anti-diabetic agents. All medicinal plants have shown different degrees
of hypoglycemic activities. Some herbs have shown potential antidiabetic activity .All these studies
indicated that there is a need to search for usage and pharmacological activities of bioactive
compounds isolated from Indian medicinal plants having anti-diabetic properties. Continuing
research is essential to evaluate the pharmacological activities of these herbs or their active
constituents that are being used for the treatment of diabetes.
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