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l. INTRODUCTION

The traditional knowledge on medicinal
plants is by the main basis of bio cultural and
ecosystem conservation as well as further
Pharmacological, Phytochemical, Toxicological
and Ecological studies.[1] Traditional medicinal
plants widely used and accounts for around 40% of
all health care delivered.[2] From the past few years
there has been an exponential growth in the field of
herbal medicine and these herbs are increasing
popularity in all over world because of their natural
origin and less side effects. Herbal medicines have
good values in treatment in many countries,
scientific investigation of Medicinal plants have
been initiated because of their potential.[3]
Traditional medicine and ethnos botanical
information play an important role in scientific
research.[4,5] In India indigenous medicines have
been used in the treatment of Diabetes mellitus
since the time of Charaka and Sushruta (6th
century BC).[6] According to WHO estimations,
more than 80% of the world population depends on
traditional medicinal practice for primary health care
needs.[7] Over 75% of the world population is
depending on local health practioners and
traditional medicines for their primary needs.[8]

Diabetes mellitus is a very common
metabolic disorder which affects the human
population throughout the world, characterized by
hyperglycaemia and arises due to defects in insulin
secretion, insulin action or both. Chronic
hyperglycaemia which is a common effect of
uncontrolled diabetes causes long-term damage,
dysfunction and failure of several organs such as
kidneys, eyes, nerves, heart and blood vessels[9].
Diabetes is mainly categorized into two types,
type-I diabetes and type-11 diabetes.

Type-1 diabetes is known as insulin

dependent diabetes and characterized by zdeficient
production of insulin, requires daily administration
of insulin. This happens due to the cellular
mediated autoimmune destruction of the b cells of
pancreas.

Type-11 diabetes commonly known as
non-insulin dependent diabetes which causes due to
the ineffective use of the insulin by the body. The
following risk factors are commonly involved in
the development of type-11 diabetes such as genetic
factors, obesity, poor diet, insufficient physical
activity, advancing age, hypertension etc.[10- 11]
There is a another class of diabetes is reported
known as gestational diabetes which mainly arises
from glucose intolerance, with an onset during
pregnancy. This is a temporary condition but it may
carries the long term risk of diabetes[12]

Many drugs are used conventionally for
the prevention and management of diabetes such as
biguanides, sulfonylureas, meglitinides, PPAR-y
agonists (glitazones), a- glucosidase inhibitors,
DPP-4 inhibitors, SGLT2 inhibitors, dopamine-2
agonists etc. But still effective treatment against
diabetes yet to be achieved[13]. Research is going on
for establishing alternative effective therapies
against diabetes. The medicinal plants played an
important role in this research as they always are an
exemplary source of drugs. In India many herbs are
found to be useful for the management of diabetes.

From the ethnobotanical information it is
found that approximately 800 plants may possess
antidiabetic potential. From the knowledge and
detailed survey of the medicinal plants we might be
able to discover new drugs which are
therapeutically active and also cheaper. There are
certain advantages of using herbs in the treatment,
such as they are easily available, low side effects
etc.

I1.  INDIAN MEDICINAL PLANTS WITH ANTIDIABETIC POTENTIAL

Sr. no Botanical Family
name(common name) Plant part
1 withania coagulans Solanacea Flower
e and fruits

Chemical Pharmacologica

constituents | activity as antidiabetic
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arbinose Hypoglyce mic and anti -
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L Anti-
hyperglyce mic activity
2 Momordica Cucurbita fruit Charantin,5- ° Anti
charantia (bitter melon) cea hydroxy H | nt - f
e tryptamine ypoglyac emic effect
3 Pterocarpus fabaceae  bark Isoligiritigeni Anti
- . liquiriticeni -
marsupium (vijaysar) n, liquiritigenin hyperglyce mic activity
4 Aegle marmelos rutaceae  leaf ® Anti -
(Bilva) Hypoglyce mic effect
5 Syzygium myrtaceae Seed anthocyanins .
cumin (jambolana) and pulp ° . _Hypoglyc_e mic and
anti - oxidant activity
L Anti- hyperglyce
mico
activity
6 Ocimum lamiaceae leaf Terpenoids, H | ic off
tenuiflorum (Tulsi) Arestrictil B ypoglyce mic effect
7 Trigonella fabaceae  seeds 4- .
foenum- hydroxyisole ; oalvee mic effpe‘g:' )
graecum (fenugreek,) ucine ypogly
8 Gymnema apocynacea leaf Gymnemic acid ° Anti
{ .
sylvestre (gurmar) ¢ hyperglyce mic effect
9 Azadirachta indica  meliaceae |leaf Nimbidin, Anti- hypoglycemic effect
nimbin,
nimbidol
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1. withania coagulans

Withania is a small genus that belongs to a
diverse family of shrubs Solanaceae (comprising
approximately 2000-3000 species distributed

across 90 genera) [14]. Different species of
Withania are widely distributed across the East
Mediterranean to South Asian regions. Pakistan is
home to its two species W. coagulans and W.
somnifera [15].

] 7
Fig -1 [W. Coagulans]

The genus Withania, particularly W.
coagulans, is well-known for its diverse biological
potential. According to the literature, different parts
of the plant are used against impotence, wasting
diseases, failure to thrive in children, insomnia, and
nervous exhaustion. For instance, the active principle
of its seeds is used in traditional medicines, and is
responsible for milk coagulation[16] . Similarly,
the sweet fruit of this plant has been found to be
helpful against liver complications, asthma, and
biliousness, as well as, it is found to be emetic,
diuretic, and sedative. The flowers of W. coagulans
are used in the treatment of diabetes. Apart from
ethnobotanical applications, several therapeutic
applications of this plant have been reported,
including antihyperglycemic, anti-inflammatory,
antitumor, antimicrobial, hepatoprotective,
cardiovascular, immuno-suppressive, free radical
scavenging, and central nervous system depressant
activities  [17,18,19]Moreover,  antimutagenic,
antidiabetic, and leishmanicidal activities have also
been described for this plant.[20,21]

The major bioactive phytoconstituents
isolated from W. coagulans are lactone steroids
called as withanolide. Withanolides have C-28
ergostane steroidal nucleus with y- or &-lactone,
and a side-chain connected to the C-17 carbon

atom. According to the literature, withanolides
have only been slightly explored in plants bearing
withanolide and related ergostane-type steroids.

a-Glucosidase (EC3.2.1.20) is a small
intestinal-membrane  bound enzyme  which
catalyzes the hydrolysis of an oligosaccharide to
absorbable monosaccharide, i.e., glucose, and thus
its inhibition can suppress the postprandial
hyperglycemia. Therefore, inhibition of a-
glucosidase is a useful intervention to manage type
Il diabetes. Moreover, a-glucosidase antagonists
have also been used as anti-obesity drugs,
inhibitors of tumor  metastasis, insect’s
antifeedants, antiviral, and fungistatic compounds,
and immune modulators

Based on antidiabetic and antiglycation
potential of W. coagulans current study was aimed
to identify active constituents responsible for these
activities. Additionally, the binding orientation of
investigated compounds with a-glucosidase were
investigated  through  molecular  dynamics
simulations and binding site residues responsible
for inhibitor binding were also elucidated.

2. Momordica charantia L

Momordica charantia (MC) is one of the
most common vegetables in the tropical region,
particularly in Vietnam, India, China, East Africa,
South—North Asia, and Central and South America
[22°23]. It is a member of the Cucurbitaceae family
and is known as bitter melon or bitter gourd.
Besides using MC as a vegetable, it is supposed to
be a herbal medicine, used as folk medicine. Its
bioactivities, such as anti-inflammatory activity,
anti-oxidant activity, anti-viral activity, anti-cancer
activity, anti-bacterial activity, etc. and especially
anti-diabetic activity [24].

Fig-2 [ Momordica charantia]
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Antidiabetic Activity

The fruits, seeds and callus of Momordica
charantia contain some insulin-like proteins [25]
which are homologous to human insulin, and it
produced consistent hypoglycemic effect when
tested on rats, gerbils, langurs and human beings
[26]. In India and China, MC was believed to be a
treatment for diabetes mellitus for thousands of
years. Nowadays, scientists have done many types
of research focusing on its anti-hyperglycemic
abilities. Indeed, many research papers have shown
that its bioactivities decrease significantly in blood
glucose levels. These investigations on bitter melon
also demonstrated that it can enhance the glucose
tolerance of normal and diabetic mice and also in
humans [27,28,29,30,]. Many studies proved that
bioactive constituents for MC have considerable
antidiabetic activities .
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fig-3 [antidiabetic activities.]

phytochemistry

There  were  many investigations
publishing active components of bitter melon that
support type 2 DM treatment. The important
phytochemicals of the plants are steroids,
momordicosides (A, B, C, D, E, G, Fy, F,, |, K, L),
acyl glucosyl sterols, fatty acids, amino acids,
alkaloids, phenolic compounds, steroidal saponin,
vitamins, carbohydrates, and minerals, etc.

3. Pterocarpus marsupium Roxb.

Pterocarpus marsupium Roxb. (Family
Fabaceae) is a large tree that commonly grows in
central, western and southern parts of India and Sri
Lanka. It is also known as Bibla or Vijaysaar in
Hindi, Sarfaka in Sanskrit and Indian kino in
English. Kino is the dried exudation obtained by
incising the trunk of the plant and is traditionally

used as an astringent and anti diarrheal agent.
Overnight water stored in tumblers made out of the
heartwood of P. marsupium is used as traditional
therapy for the patients of diabetes mellitus
especially in state of Madhya Pradesh.[31,32]
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Fig-4 antidiabetic activities .

Anti-diabetic activity :

The antidiabetic and other
pharmacological activities of various parts of the P.
marsupium are reported. An aqueous infusion
along with ethanolic extract of P. marsupium heart
wood is widely known for hypoglycemic
activity[33-34] It is postulated that antidiabetic
activity of P. marsupium is the result of its ability
to decrease glucose absorption from the
gastrointestinal tract that leads to improve insulin
and pro-insulin levels in the blood. P. marsupium
has also been documented to help in regeneration
of pancreatic B-cells[35,36]. The active antidiabetic
ingredients in the aqueous extract has been identified
as (-) epicatechin, a benzopyran which on
administration to alloxan-induced diabetic rats
increased insulin secretion and number of islets in
the pancreas. Insulin like activity of (-) epicatechin
has been reported[37]. (-) epicatechin isolated from
the bark
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Fig-5[P. Marsupium]

of P. marsupium was found to have
protective and restorative effects . Heartwood of
P.marsupium has also been tested clinically and
found effective in non insulin dependent diabetes
mellitus patients (Type 2DM). The present study is a
confirmation towards establishing antidiabetic
activity of aqueous and ethanolic extracts of the
heart wood of P.marsupium in validated animal
models of type 2 diabetes and analysis of the
phytoconstituents of P. marsupium.

4. Aegle marmelos (L.)

Plant profile

I.  Botanical Name: Aegle Marmelos

Il.  Sanskrit Name: Bilva

II. English Name: Bael Tree

IV. Family: Rutaceae

V. Parts of Plant used: Fruit, leaf, root, bark
Scientific classification

I.  Order: Sapindales

Il.  Family: Rutaceae

Il. Subfamily: Aurantioideae

IV. Tribe: Clauseneae

V. Genus: Aegle Corréa

VI. Species: A. marmelos

VII. Binomial name: Aegle marmelos (L.)

Fig —6[Aegle marmelos (L.)]

Aegle marmelos is widely used in Indian
Ayurvedic medicine for the treatment of diabetes
mellitus63

Antidiabetic activity

Antidiabetic mode of action is of
multidirectional as the extract can significantly
lower the levels of blood glucose and glycosylated
hemoglobin and increased the plasma insulin as
well as liver glycogen in diabetic rats65. The leaf
extract at a dose of 250mg/kg exhibited to be more
effective than glibenclamide, a well-known
hypoglycemic drug. This antidiabetic effect is
probably due to the presence of eugenol and
marmesin in bael leaves extract suggesting
antioxidant potential of the leaves which potentiate
the insulin secretion from existing beta cells of the
islets of Langerhans66. It was further proved that
aqueous leaf extract of Aegle marmelos have anti
hypoglycemic activity, as the aqueous extract of the
Aegle marmelos leaves were found to inhibit
primarily the uptake of glucose across rat inverted
gutsacs67.

The leaf extracts appears to be inhibiting
glucose-6-phosphate , hepatic glucose output and
controlling the elevated blood glucoselevels. Aegle
marmelos leaf is an insulin sensitizer which can be
used in the treatment of diabetes. It improves the
glycemic control by enhancing the insulin
sensitivity in liver and muscle6

5. Ocimum tenuiflorum

The species of this genus which mostly
show significant antihyperglycemic effects are
Ocimum tenuiflorumL., Ocimum basilicum L.,
Ocimum gratissimum L. and Ocimum canum L.
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The results were shown in both in vitro and in vivo
studies. The anti-hyperglycemic activities of
different extracts from all these species are reported
here. Aqueous extracts are common to show a
satisfactory result for all the species.

Fig —7 [Ocimum tenuiflorum]

Phytochemistry

The phytochemistry of Ocimum sanctum
is identified in all parts of this plant, containing
many nutrients and bioactive constituents.
However, the quantity of these constituents depends
on many natural factors, including growing,
harvesting, storage conditions [39,40].

In leaf extract of O. sanctum, volatile oil
was  extracted and identified  chemical
compositions, containing many major components
like eugenol, methyleugenol, and p-caryophylen.
The essential oil of this herb contains various
bioactive compounds, such as terpenoids, esters,
aliphatic aldehydes and phenolic acids. This herb
also consists of a diversity of second metabolites,
including phenolics, flavonoids, terpenoids, lignans,
steroids, fatty acids and their derivatives. These
components have been mainly studied for
therapeutic purposes because of their biological
and pharmacological effects, including antioxidant,
anti-inflammatory, antimicrobial, anticancer and
antidiabetic activity

Antidiabetic Activity

In Hannan’s study, there are four fractions
of Ocimum sanctum including the ethanol, aqueous,
butanol, and ethyl acetate fractions prepared to
elucidate the mechanism of antihyperglycemic
activity of this plant showed in literature [41]. This
result proved that these fractions could stimulate
insulin secretion. This study also indicates that the
ethanol extract could decrease blood glucose
concentration and increase insulin secretion,
thereby this plant is a potential herb in diabetic
treatment. Moreover, by in vivo experiment, the O.
sanctum extract was showed to be able to improve

oral glucose tolerance, decrease serum glucose,
increase glycogen synthesis in the liver [42].

It was reported that leaf power extract
lowered plasma glucose level by the presence of
many active phytochemicals including eugenol,
carvacrol, linalool, caryophylline, p-sitosterol
which  have been studied about potent
hypoglycemic effects efficiency [43]. The other
investigation has reported the antidiabetic and
hypoglycemic activities of a triterpenoid (16-
hydroxy-4,4,10,13-tetramethyl-17-(4-methyl-
pentyl)- hexadecahydro-
cyclopenta[a]phenanthrene-3-one) isolated from
Ocimum sanctum by in vivo investigation [44].
The mechanisms of the antidiabetic and
hypoglycemic potential of this compound were
elucidated to increase the pancreatic secretion of
insulin from f-cells, and enhance glucose
utilization [44]. It was suggested that this
triterpenoid should be considered to be developed
as a potential antidiabetic medicine. This evidences
support that O. sanctum has many benefits in the
management of diabetes, and this plant should be
encouraged to be a potential anti- diabetic activity
[45].

6. Syzygium cumini
Scientific classification

I Kingdom:Plantae
Il.  Clade:Tracheophytes
Il.  Clade:Angiosperms
IV. Clade:Eudicots

V. Clade:Rosids

VI. Order:Myrtales
VII. Family:Myrtaceae
VIII. Genus:Syzygium
IX. Species:S. Cumini

Fig-8 [Syzygium cumini]

The Syzygium cumini (or Eugenia
jambolana) tree belongs to the Myrtaceae family.
This is also called a Jamun, Jambul and Jambool in
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India and Malaya. The barks, leaves and seeds
extracts of SC have been reported to possess anti-
inflammatory (46] antibacterial and anti-diarrheal
effects (46]. The present study was designed to
evaluate the anti-diabetic activity of isolated
compound mycaminose, EA and ME extracts of
the SC seeds against STZ-induced diabetic rats.
The effect of SC extracts was compared to
glibenclamide, which is often used as a standard
drug.

Use of S. cumini in the fight against
diabetes has been studied by western medicine
since more than 130 years [47]. In recent years,
numerous preclinical studies have evaluated
extracts of various parts, especially seeds, of this
plant species for anti- hyperglycemic activity
[48];[49]. Blood and urine glucose levels of
streptozotocin-  induced diabetic rats were
decreased upon 30-days treatment with ethanolic
extract of seed at doses of 100 mg/kg/day. In
addition to blood glucose lowering effect,
flavonoid-rich extract of seed was also shown to
recover  peripheral glucose tolerance in
streptozotocin-induced  diabetic  rats (500
mg/kg/day, 21 day) and mice (300 mg/kg/day, 15
days) (Sharma et al., 2008b).

7. Trigonella foenum- graecum

Fenugreek is an aromatic plant that has
many uses, both culinary — fenugreek is a key
ingredient of curries and other Indian recipes — and
medicinal. The plant, which is widely grown in
South Asia, North Africa and parts of the
Mediterranea, has small round leaves and also
produces long pods that contain distinctive bitter-
tasting seeds."The leaves are either sold as a
vegetable (fresh leaves, sprouts, and microgreens)
commonly known as methi, or as an herb (dried
leaves), while the seeds are used both whole and in
powdered form as a spice.

Fig -9 [ trigonella foenum graecum]

Anti-daibetic effect

Fenugreek seeds (trigonella foenum
graecum) are high in soluble fibre, which helps
lower blood sugar by slowing down digestion and
absorption of carbohydrates This suggests they
may be effective in treating people with Multiple
studies have been carried out to investigate the
potential anti-diabetic benefits of fenugreek.Of
these, several clinical trials showed that fenugreek
seeds can improve most metabolic symptoms
associated with both type 1 and type 2 diabetes in
humans by lowering blood glucose levels and
improving glucose tolerance In one study,
researchers in India found that adding 100 grams of
defatted fenugreek seed powder to the daily diet of
patients with insulin-dependent (type 1) diabetes
significantly reduced their fasting blood glucose
levels, improved glucose tolerance and also
lowered total cholesterol, LDL or ‘bad’ cholesterol
and triglycerides In another controlled trial,
incorporating 15 grams of powdered fenugreek seed
into a meal eaten by people with type 2 diabetes
reduced the rise in post-meal blood glucose, while
a separate study found that taking 2.5 grams of
fenugreek twice a day for three months lowered
blood sugar levels in people with mild, but not
severe, type 2 diabetes.

8. Azadirachta indica

Azadirachta indica (Neem) is a medicinal
plant, used in Ayurveda for treating various diseases,
one of which is diabetes mellitus. It is known to
possess antiinflammatory, antipyretic,
antimicrobial, antidiabetic and diverse
pharmacological ~ properties.  However, the
molecular mechanism underlying the effect of A.
indica on insulin signal transduction and glucose
homeostasis is obscure.

Fig-10[ Azadirachta indfc.eﬁ
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Azadirachta indica A. Juss (Family
Meliaceae) is well known in India and its
neighboring countries as one of the most versatile
medicinal plants havingwide spectrum of biological
activity. Each part of Neem tree has some
medicinal property and thus commercially
exploitable.[52] A. indica is known to possess
antiinflammatory,  antipyretic,  antimicrobial,
antidiabetic  and  diverse  pharmacological
properties. During the last five decades,
considerable progress has been achieved regarding
the biological activity and medicinal application of
A. indica A Juss (Neem).

A. indica has been commonly used to treat
diabetes in Indian system of medicine from time
immemorial. There are several reports that suggest
the hypoglycemic potential of A. indica.[Leaf and
bark extract of A. indica had been shown to reduce
blood glucose level and lipid peroxidantion and
increased the antioxidant enzymes such as
superoxide dismutase, catalase, and glutathione
peroxidase in liver.

Anti-dabietic activity

Treatment with A. indica leaf aqueous
extract to high-fat diet-induced diabetic Charles
foster rats for 30 days, significantly increased the
activities of enzymatic antioxidants in hepatic
tissues suggesting that A. indica leaf extract has
both antidiabetic and antioxidant potentials.[53]
Moreover, chronic treatment with ethanolic extract
of A. indica has been shown to reduce the blood
glucose level and ameliorates lesions of pancreatic
islets in streptozotocin-induced diabetic
rats.[54,55]However, the molecular mechanisms
underlying anti-diabetic potentials of A. indica on
insulin signaling molecules and glucose oxidation
have not been studied so far. Hence, the present
study was undertaken to appraise the molecular
events by which A. indica exhibits antidiabetic
action in type-2 diabetic male Wistar rats.

9. Panax ginseng C.A Meyer

In Korea, Ginseng is the most famous
traditional plant used in folk medicine for a long
time . Ginseng belongs to the genus Panax in
family Araliaceae [56]. It distributes typically in a
cooler climate region that can be rt The root of this
plant contains many bioactive compounds,
including triterpene glycosides, or saponins,
commonly referred to as ginsenosides, Panaxans,
vanillic acid, salicylates. All parts of the plant also
have some active constituent, such as amino acids,
alkaloids, phenols, proteins, polypeptides, and

vitamins B1 and B2 which have been identified
[56,57,58]. 7

Antidiabetic Activity

Since diabetes mellitus is characterized by
insulin  resistance, and pB-cell dysfunction,
therapeutic medications should be involved in
improving insulin resistance, enhancing glucose
uptake, decreasing blood glucose concentration,
and protecting/regenerating B-cell from pancreatic
islets. Many researchers have been investigated the
anti-diabetic activities on the root of Panax ginseng
in vitro and in vivo experiments [59,60,61]. The
most important group of phytochemicals f Panax
ginseng is ginseng-specific saponins called
ginsenosides. Among them, Ginsenosied Rb2 was
the most effective constituent treated for
streptozotocin-induced diabetic rats by decreasing
blood glucose level . Moreover, in fermented red
ginseng extracts, the content of ginsenoside Rg2,
Rg3, and Rh2 are higher than normal ginseng so
that those extracts significantly reduced blood
glucose levels and increased plasma insulin levels in
streptozotocin-induced diabetic rats by orally-
administered 100 or 200 mg/kg extracts dissolved
in water, at 10 a.m. daily in three weeks [62].
These mechanisms have been displayed in Figure
6. In general, saponins, which were isolated from
ginseng that has been proven significant
antidiabetic activity. The mechanism of these
components in antidiabetic treatment is to moderate
the enzyme activity [63] to influence glucose
metabolism and control insulin secretion.
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10. Aloe vera L. Burm. (Asphodelaceae)

Aloe vera is the popularly medicinal plant
ever known and the most applied medicinal plant
especially in the cosmetic industry, and antidiabetic
mediation (Figure 8). This traditional medicinal
plant belongs to the family Liliaceae. It is original to
Africa and Mediterranean countries. It is reported
to be distributed widely in the islands of Cyprus,
Malta, Sicily, Cape Verde and India [64].

- -

Fig—12 [ Aloe vera L. Burm.]

Phytochemistry

Phytoconstituents in the plant are
alkaloids, flavonoids, tannins, phenols, saponins,
carbohydrates, vitamins and minerals and several
other aromatic compounds [65]. These compounds
have been proven for various pharmacological
activities, such as antioxidant, antimicrobial,
antidiabetic, anti-cancer and so on. That is the
result why until now scientists continue to
investigate biological activities of this plant to
production modern medicine and traditional
medicine.

Antidiabetic Activity

The experiment on diabetic rats treated
with Aloe vera water extract orally led to reducing
significant blood glucose levels. Statistical analysis
of results found that Aloe vera water extract is
antidiabetic with fewer side effects [66,67].
Moreover less expensive cost is also a significant
benefit of Aloe vera in the production of medicine
against diabetes mellitus.

11. Zingiber officinale Rosc (Ginger)

It is a traditionally flowering spicy plant in
the family Zingiberaceae which was originally
native to southern China, and has been grown in
many countries in the tropical and subtropical
areas, from East Asia to Southeast Asia and South
Asia. All parts of this plant, including rhizome,

ginger root are widely used as essential food spices

Fig —13[ Zingiber officinale Rosc]

Phytochemistry

The phytochemicals of ginger are quite
different depending on the origin and the fresh or
dry state of parts of this herb. The phytochemicals
of rhizome ginger contain strong free-radical
reducing efficacy. They include volatile oils,
phenolic compounds and others. Among them,
volatile oils, also known as ginger essential oils,
are a mixture of terpenoid compounds, including
sesquiterpene hydrocarbons, monoterpene
hydrocarbons, carbonyl compounds, alcoholsand
esters. Especially, the phenolics in ginger are the
most  important components. The phenolic
constituents were divided into two groups:
gingerol-, gingeron- and shogaol-related group and
diarylheptanoids. Gingerol which is the spicy
component of this plant contains a diversity of
various bioactive substances. Besides, this plant
also contains a variety of amino acids, including
glutamate, aspartic acid, serine, glycine, threonine,
alanine, etc. Moreover, ginger also contains
polysaccharides and organic acids, such as oxalic
acid, tartaric acid, etc. [68,69,70].

Antidiabetic Activity

Sharma and Shukla reported that ginger
juice can lower blood glucose concentration in
normal fasting animals and in alloxan diabetic
animals [71]. The mechanism of lowering the
glucose effect was explained because it can
increase the viscosity of gastrointestinal contents,
slow gastric emptying and also acts as a barrier to
diffusion. Other studies also demonstrated that folk
medicinal plant ginger can control tissue glycogen
content in diabetic rats by improving the peripheral
utilization of glucose and repairing the impaired
liver [72].
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Moreover, the rhizome of Zingiber
officinale Rosc also proved that its bioactive
components can enhance glucose uptake in
cultured L6 myotubes [73]. That investigation
suggested that the phenolic gingerol constituents
were the major active compounds enhancing
glucose uptake. Other investigations showed that
the solution of the fresh ginger sample exhibited

Marketed preparation of polyherbal anti-diabetic tablet

inhibition against alpha-amylase and alpha-
glucosidase activities and inhibit angiotensin-
converting enzyme [74,75].

Furthermore, powder of ginger can
decrease the level of glucose and activate
inflammatory activity which can lead to the
development of insulin resistance [76].

and Cure product

Sr.no product Manufacturer Mechanism
1 Sharang Dyab-T  [Plant Med.Lab pvt.Ltd Stimulate insulin production
2 Herbal hills Jambu |Isha Agro Reduce blood and
Developers urine sugar level
3 Stevia-33 Vitalize Herbs Stimulate B-cell of
Pvt.Ltd pancreas
4 Diab-FIT Herbal FIT Maintain proper blood sugar,
level
5 Madhumar Capsule |[Kangrd Hills Care Control chronic

diabetes mellitus

6 Glucomap Maharishi Ayurveda Redeuces HbAILC, fasting and
post meal blood sugar
levels
7 Gymne-Mag D NatXtra Regulate blood sugar level
3 Diabiant Ambic Regulate blood
glucose
9 GLUCOCARE Himalaya Promotes blood sugar level
10 KARELA Merlion- naturals Control diabetic
mellitius
I, CONCLUSION researches on new antidiabetic agents are

Diabetes mellitus has been considered to
be a major cause affecting the economy of patients,
their ~ families and society.  Furthermore,
uncontrolled diabetes leads to serious chronic
complications such as blindness, kidney failure,
and heart failure. In order to decrease this problem,

concerned. Because of the adverse effects of
modern therapies, many traditional medicines have
been noticed. Moreover, herbal extracts nowadays
can be used with standard drugs for combinatorial
therapies. Each herb has its own active ingredients
that can lower blood sugar levels as well as control
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the complications of diabetes. Future research will
focus on isolation, purification, and identification
of bioactive substances in plants. This review is
looking forward to providing the necessary
information in the management of diabetes. In our
review, we have introduced a complete list of anti-
diabetic plants taken from the Vietherb database
[77]. Isolation and identification of bioactive
phytochemicals from these plants play an important
role in improving insights into anti-diabetic
functional food [78] and drug development [79].
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