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ABSTRACT: In the last few years, there has been an exponential growth in
the field of herbal medicine and these drugs are gaining popularity both in
developing and developed countries because of their natural origin and less
side effects. The World Health Organization (WHO) has listed 21,000 plants,

which are used for medicinal purposes around the world. Among these 2500
species are in India, out of which 150 species are used commercially on a
fairly large scale. India is the largest producer of medicinal herbs and is
called as botanical garden of the world. In this study, we intend to do a
systematic search to identify the most potent antidiabetic herbs that are
available in India. Relevant medical databases and websites were searched.
To qualify for inclusion, the herbs should have excellent antidiabetic
potential confirmed with biomarker (reduction in HbAlc) and the herbs
should also possess limited adverse effects if at all any. Eligible studies must
also meet the following criteria: published in English and peer-reviewed
journals. We also used related keywords like diabetes mellitus, plant (herb),
India, patient, glycemic control, clinical trial, RCT, natural or herbal
medicine, Ayurvedic plants, hypoglycemic plants, and individual herb names
from popular sources, as keywords or combination of them.

INTRODUCTION: Diabetes mellitus is a group
of chronic metabolic disorder associated with error
in the metabolism of carbohydrate, lipid and
protein and it became the third “killer” of the health
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This number is likely to increase to 57.2 million by
the year 2025 and India will become The Diabetic
Capital of the world soon. Diabetes is a
multifactorial ~ disease  leading to  several

of mankind along with cancer, cardiovascular and
cerebrovascular diseases. The present century has
progressed towards naturopathy and thus, medical
plants have an ever emerging role to play in
treatment or management of lifelong prolonging
diseases like diabetes mellitus * 3. It is estimated
that there are approximately 33 million adults with
diabetes in India.
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complications, and therefore demands a multiple
therapeutic approach.

In the last few years, there has been an exponential
growth in the field of herbal medicine and these
drugs are gaining popularity both in developing and
developed countries because of their natural origin
and less side effects * The World Health
Organization (WHO) has listed 21,000 plants,
which are used for medicinal purposes around the
world. Among these, 2500 species are in India, out
of which 150 species are used commercially on a
fairly large scale. India is the largest producer of
medicinal herbs and is called as botanical garden of
the world °. Ayurvedic literatures like Charak
Samhita has already reported the use of plants,
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herbs and their derivatives for treatment of diabetes
mellitus. More than 400 plants have been
incorporated in approximately 700 recipes which
are used to treat diabetes mellitus in almost two
thirds of the world population 2.

METHODS:

A systematic search strategy was developed to
identify the most potent antidiabetic herbs that are
available in India. Various relevant medical
databases and websites were searched. To qualify
for inclusion, the herbs should have excellent
antidiabetic potential confirmed with biomarker
(reduction in HbA1c) and the herbs should also
possess limited adverse effects if at all any. Eligible
studies must also meet the following criteria:
published in English and peer-reviewed journals.
We searched Medline, Science Direct, EMBASE,
Scopus, and Google Scholar using diabetes
mellitus, plant (herb), India, patient, glycemic
control, clinical trial, RCT, natural or herbal
medicine, Ayurvedic plants, hypoglycemic plants,
and individual herb names from popular sources, as
keywords or combination of them. In addition,
experts in the field were contacted to select studies
that meet the criteria and we also looked up
references of key articles. We limited studies to
those articles published in English and restricted
our search to herbs (Indian plants) for changes in
glycemic indexes.

All articles were read in full and data were
extracted in a standardized fashion. Hence, this
review presents 15 antidiabetic herbs below with
references to their scientific name, vernacular
names, the family, the morphological description,
chemical constituents, and other uses. These plants
can be best used only as a preliminary screening of
potential antidiabetic herbs and not as a definitive
or complete hypoglycemic plant. We have not
reviewed the original data behind the studies listed
here. We have, in all cases, took original author’s
representations as true and evidence-based.

Hemidesmus indicus:
Family: Periplocacea

Vernacular Names:
Arabic : Zaiyana, Ausaba lunnara
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Marathi : Anantmool, Upalsari, Dudhasali
Oriya : Onontomulo

Punjabi : Anantmool

Sanskrit : Anantamula, sariva, naga jihva
Tamil : Nannari

Telugu : Gadisugandhi, Sugandhipala
Malayalam : Naruninti, Nannari

Bengali : Anantmool

English > Indian Sarsaparilla

Konkani : Dudvali

Kannada : Sogadeberu, Namadaberu
Hindi : Magrabu, Salsa, Kapooree
Guijarati . Sariva

Morphology:

The stems and branches which twine anticlockwise
are profusely lactiferous, elongate, narrow and wiry
of a deep purple or purplish brown colour with the
surface slightly ridged at the nodes. Leaves:
Simple, petioled, exstipulate, opposite, entire,
apiculate acute or obtuse, dark green above but
paler and sometimes pubescent below. Leaves of
the basal parts of the shoots are linear to lanceolate.
Flowers: Greenish yellow to greenish purple
outside, dull yellow to light purplish inside, calyx
deeply five lobed, corolla gamopetalous, about
twice the calyx, Stamens five, inserted near base of
corolla with a thick coronal scale. Stamens five,
inserted near base of corolla with distinct filaments
and small connate oblong anthers ending in
inflexed appendages. Pistil bi carpellary, ovaries
free, many ovuled with distinct styles. Fruit two
straight slender narrowly cylindrical widely
divergent follicles. Seeds many, flat, oblong, with a
long tuft of white silky hairs.

Chemical Constituents:

The entire plant from India contain indicusin
steroid 8. Six new pentacyclic triterpenes including
two oleanenes identified as olean-12-en-21 beta-yl
acetate, and olean-12-en-3 alpha-yl acetate, three
ursenes  characterized as  16(17)-seco-urs-
12,20(30)-dien-18 alpha H-3 beta-yl actetate, urs-
20(30)-en-18 beta H-3 beta-yl acetate and 16(17)-
seco-urs-12,20(30) dien-18-alpha H-3 beta-ol and a
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lupene formulated us lup-1,12-dien-3-on-21-ol
including a known compound, beta-amyrin acetate,
on the basis of spectroscopic techniques and
chemical means °. 2.50% of tannins were present in
the leaves .  Coumarinolignoids like
hemidesminine **, hemidesrnin, hemidesminl and
hemidesmin2 were also found 2. Thepresence of
flavonoids viz., hyperoside and rutin were also
reported .

Uses:

The roots are used as antipyretic, anti-diarrhoeal,
astringent, blood purifier, diaphoretic, diuretic,
refrigerant and tonic ** roots are useful in
biliousness, blood diseases, dysentery,
diarrhoea, respiratory disorders, skin diseases,
syphilis, fever, leprosy, leukoderma, leucorrhoea,
itching, bronchitis, asthma, eye diseases, epileptic
fits in children, kidney and urinary disorders, loss
of appetite, burning sensation and rheumatism > %
4 Root bark is used to cure dyspepsia, loss of
appetite, nutritional disorders, fever, skin diseases,
ulcer, syphilis and rheumatism . Stem of H.
indicus is used as diaphoretic, diuretic, laxative and
in treating brain, liver and kidney diseases, syphilis,
gleet, urinary discharges, uterine complaints,
leukoderma, cough and asthma °.

Vetiveria zizanioides:

Family: Poaceae

Vernacular Names:

Guijarati - Valo

Marathi : Vala

Telugu : Kuruveeru, Vettiveellu, Vettiveerum
Tamil : Vattiver

Kannada Vattiveeru,
Karidappasajje, Hullu

Laamancha, Kaddu,

Malayalam: Ramaccham, Vettiveru
Ayurvedic name: Ushira

Morphology:

Vetiveria zizanioides is a densely tufted grass with
the culms arising from an aromatic rhizome up to 2
m tall; the roots are stout, dense and aromatic;
leaves are narrow, erect, keeled with scabrid
margins; inflorescence is a panicle, up to 15-45 cm

International Journal of Pharmaceutical Sciences and Research

E-ISSN: 0975-8232; P-ISSN: 2320-5148

long of numerous slender racemes in whorls on a
central axis. Spikelets are grey to purplish, 4-6 mm
long, in pairs, one sessile the other pedicelled; 2-
flowered; the lower floret is reduced to a lemma,
upper bisexual in sessile, male in the pedicelled
spikelet; glumes are armed with stout, tubercle-
based spines, lemmas awnless, palea minute **.

Chemical Constituents:

The chemical constituents present in the plant are
Vetiverol, Vetivone 2* Khusimone, Khusimol,
Vetivene, Khositone, Terpenes, Benzoic acid,
Tripene-4-ol, -Humulene, Epizizianal, vetivenyl
vetivenate, iso khusimol, Vetiver oils, vetivazulene
2% Zizaene, prezizaene, and b- vetispirene %
Among these, the major active constituents
identified are khusimol, vetivone, eudesmol,
khusimone, zizaene, and prezizaene 2’ which are
considered to be the fingerprint of the oil %,
Among the 60 components identified to date, the
sesquiterpene alpha-vetivone, beta-vetivone *, and
khusimol always occur in the oil in amounts up to
35%. As a result, they are considered to be
fingerprints of the oil even though they do not
possess the typical odor characteristics associated
with vetiver.

Uses:

Various tribes use the different parts of the grass
for many of their ailments such as mouth ulcer,
fever, boil, epilepsy, burn, snakebite, scorpion
sting, rheumatism, fever, headache *°. Other
activities it possesses are antioxidant activity *°,
antifungal activity '/, antibacterial activity %,
hepatoprotective activity *°, anti-tubercular activity
2" mosquito repellent activity #, anti hyper

glycaemic activity %%, and antidepressant activity 2.

Acacia catechu:
Family: Leguminoseae
Vernacular Names:

Assam : Kat, Khair, Khoira, Koir
Bengal : Khayer, Kuth

Bombay : Khaderi, Khaira, Khera
Gujarat : Kher, Kherio, Kheriobaval
Hindi : Katha, Khair, Khairbabul,

Khyar
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Central Provinces: Khair

Ceylon : Karangall, Kashukutta
Deccan : Katha, Khair, Khairbabul
English : Black Catechu, Cutch
Catechu
Sanskrit : Bahushalya, Balapatra
Tamil : Kadiram, Karangalli
Telugu : Kasu, Khadiram,
Mallasandra
Morphology:

It is a medium-sized, thorny deciduous tree grows
up to 13 meters in height. Leaves are bipinnately
compound, leaflets 30-50 paired, main rachis
pubescent, with large conspicuous gland near the
middle of the rachis. Flowers are pale yellow,
sessile, found in axillary spikes. Fruits show flat
brown pods, with triangular beak at the apex, shiny,
narrowed at base. There are 3-10 seeds per pod.
The gummy extract of the wood is called katha or
cutch *2.

Chemical Constituents: Catechin, epicatechin,
epicatechin gallate, procatechinic acid, tannins,
alkaloids quercetin and kaempferol. Porifera sterol
glucosides and afzelechin gum are also present in
minor quantity .

Uses: Anti-bacterial activity 33-38

activity %%
modulatory activity
hepato-protective  activity = “*°*,
activity *® > 5 antidiabetic activity
antisecretory and antiulcer activity >°.

, anti mycotic
, antioxidant activity *** immuno
4 antipyretic activity *,

antidiarrheal
54-58

Salacia reticulate:
Family: Hippocrateaceae
Vernacular Names:

English : Marketing nut tree

Kannada . Ekanayakam

Malayalam  : Eknayakam, Ponkoranti

Sanskrit : Vairi ekanayakam

Tamil . Ekanayakam, Koranti, Ponkoranti
Telugu - Anukunda chettu
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Morphology: A large woody climbing shrub °.
The greenish grey color bark of the plant is smooth,
with white inside. The average dimension of a leaf
is 3— 6 inches long and 1 — 2 inches broad ®. They
are opposite and elliptic-oblong, base acute, apex
abruptly acuminate, margin toothed with minute
rounded teeth, leathery, hair-less, shiny, lateral
nerves about seven pairs, prominent beneath. S.
reticulata produces greenish white to greenish
yellow color flowers as clustered (2-8) in leaf axils
®3_ Flowers are bisexual, calyx lobes entire, anthers
dehiscing transversely. Fruits are globose,
tubercular, g)inkish orange when ripe. They contain
1-4 seeds °* . The plant flowers in December
under Indian conditions ®2, whereas in Sri Lanka,
flowering starts in late November and seeds are
available from March to June *.

Chemical Constituents:

Presence of mangiferin, kotalanol and salacinol
have been identified to have antidiabetic properties
072 Other chemical constituents such as 1,3-
diketones, dulcitol and leucopelargonidin (a linear
isomer  of  natural rubber), Iguesterin
(quinonemethides), epicatechin, phlobatannin and
glycosidal tannins, triterpenes, and 30-hydroxy-
20(30) dihydroisoiguesterin,  hydroxyferruginol,
lambertic acid, kotalagenin 16-acetate, 26-hydroxy-
1,3- friedelanedione, and maytenfolic acid have
also been detected in the root of S. Reticulate 70,71,

Uses:

Itching and swelling, asthma, thirst, amenorrhea
and dysmenorrhea ®. The roots are acrid, bitter,
thermogenic, urinary astringent, anodyne, anti-
inflammatory ®®. The roots and stem of S. reticulata
have been widely used in treating diabetes and
obesity ¢ ® gonorrhea and rheumatism, skin
diseases ®’ and haemorrhoids ®. In addition, the
water extracts of leaves of S. reticulata could be
beneficial for the prevention of diabetes and
obesity as it has multiple effects such as the ability
to increase the plasma insulin level and lower the
lipid peroxide level of the kidney %.

Strychnos potatorum:
Family: Loganaceae
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Vernacular Names:

English : Clearing nut tree

Sanskrit : Ambuprasadanaphala,
Ambuprasadani, Chakshushya,
Chhedaniya.

Hindi : Nirmali

Marathi : Chilbing, Chilhara, Gajara, Nirwali

Bangal : Nirmali

Malalyalam : Katakam, Tettamparap,
Titramparala

Punjabi : Niemali

Tamil : Akkolam, Kadali,
Tettankottai

Urdu : Nirmali

Morphology: Strychnos potatorum is a medium-
sized, glabrous tree of height 1213 m. Stem is
fluted and covered with black, thick, square to
rectangular scales. Bark is 1.32 cm thick, black or
brownish-black, corky, with very deep and narrow
vertical thin ridges, which easily break off.
Branches are swollen at nodes. Leaves are about
57.5 cm long, nearly sessile, subcoriaceous, ovate
or elliptic, acute, glabrous and shining, spuriously
three or five nerved, with lateral nerves springing
from the lower part of the mid rib, nearly reaching
the tip. The base rounded or acute, petioles 2.5 mm
long, flowers large for the genus, in short almost
glabrous nearly sessile axillary cymes; peduncles
0.5 mm long; and pedicels very short. Caly x2 mm
long, five lobed; lobes 2.5 mm long, oblong, acute
with a tuft of hair inside towards the base of each
lobe. Ovary ovoid, glabrous, tapering into a long
glabrous style; and stigma obscurely two lobed.
Fruit is a berry, black when ripe, globose, 12 cm in
diameter, whitish, shining, with short addressed
yellow silky hairs.

Seeds are globose in shape. Population of nirmali is
depleting fast due to self non-generative
mechanism in fruits. They are often decayed and
are prone to fungal attack as soon as they fall.
Flowering occurs in September-October, while
fruiting occurs in December 7.
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Chemical constituents:

Diaboline (major alkaloid) and its acetate, brucine
8 loganin, mannose, sucrose, arachidonic,
lignoceric, linoleic, oleic, palmitic, and stearic
acids ®. p-sitosterol, stigmasterol (also in leaves
and bark along with campesterol); oleanolic acid
and its 3 acetate, saponins containing acid oleanic,
galactose and mannose (seeds) and triterpenes and
sterols mannogalactans ®. alkaloids, flavonoids,
glycosides, lignins, phenols, saponins, sterols, and
tannins. The lignan glycosides vanprukoside,
strychnoside, and glucopyranoside isolated from
Strychnos vanprukii  have shown significant
antioxidant property. Among the five groups of
phytochemicals determined from the root, stem
bark, and seeds of Strychnos potatorum, tannins
were found to be the most abundant one followed
by saponins and alkaloids. While phenols and
flavonoids were low in concentration, quenching
and fluorescing alkaloids were reported from the
various parts of the plant. However, more number

of alkaloids were found in the root and stem bark
87

Uses: According to Ayurveda, seeds are acrid,
alexipharmic, lithotriptic, and cures strangury,
urinary discharges, head diseases etc., Roots cure
leukoderma whereas fruits are useful in eye
diseases, thirst, poisoning, and hallucinations. The
fruits are emetic, diaphoretic, alexiteric, etc.,
According to Unani system of medicine, seeds are
bitter, astringent to bowels, aphrodisiac, tonic,
diuretic, and good for liver, kidney complaints,
gonorrhea, colic, etc. Powdered stem bark mixed
with lime juice can be given in cholera. Leaves: As
poultice over maggot infected ulcers. Seed: Tonic
stomachic demulcent, emetic and used in acute
diarrhea, diabetes, gonorrhea, and eye diseases like
conjunctivitis, lachrymation, or copious watery of
eyes. The paste of seed is reported to be consumed
internally along with little tender coconut milk in
urinary disorder and retention of urine . It can be
used for clarification of turbid water 8. It also has
metal binding properties % and antimicrobial
properties %.

Holarrhena antidycentrica:
Family: Apocynaceae
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Vernacular names:

Kannada : Koodsaloo, korchie

Konkani : Kudo

Malayalam  : Kutakappaala

Punjabi : Keor, kewar

Sanskrit - Indrayava, sakraparyaaya,
sakraasana

Tamil - Kirimllikai

Telugu : Girimallika

Morphology:

It is a large tree of 30 to 40 feet in height. Its
flowers are colored white and fruits are half inch in
size. A large to small-sized deciduous tree, yielding
milky latex. The stem bark is grayish-brown and
rough. The stem is white and soft. The leaves are
simple, large, arranged opposite to each other, oval
shaped, papery, and smooth or hairy. The flowers
are white, small and arranged in a cluster which
looks like flattened top. The petals are salver
shaped and overlap towards right side. The fruits
are long follicles, which look like two slender
pencils arising from a node. The follicles have
white warty spots on the surface. Dried fruits break
open releasing numerous flat seeds with brown
hairs. The hairs are short lived .

Chemical constituents:

Around 30 alkaloids have been isolated from the
plant, mostly from the bark. These include
conessine,  kurchine,  kurchicine,holarrhimine,
conarrhimine,  conaine,  conessimine, iso-
conessimine, conimine, holacetin and conkurchin
" The bark contains the alkaloids,
regholarrhenine-A, -B, -C, -D, -E and -F;
pubescine, norholadiene, pubescimine, kurchinin,
kurchinine, kurchinidine, holarrifine, holadiene,
kurchilidine, kurchamide, kurcholessine,
kurchessine, conessine and isoconessimine, and the
steroidal compounds kurchinicin and holadyson.
The alkaloid conessine is used as a therapeutic drug
for the treatment of dysentery and helminthic
disorders. Conessine and conimine inhibited the
growth of Shigella sonnei, S. flexneri and
Salmonella enteritidis strains in vitro. The plant
possesses potent immune stimulant property .
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Uses: The bark is wused as an astringent,
anthelmintic, antidontalgic, stomachic, febrifuge,
antidropsical, diuretic, in piles, colic, dyspepsia,
chest affections and as a remedy in diseases of the
skin and spleen. It is a well-known drug for
amoebic dysentery and other gastric disorders. It is
also indicated in diarrhea, indigestion, flatulence
and colic ®. Root and bark is used in amoebic
dysentery. Bark is astringent, anthelmintic,
amoebicidal, diuretic. Used in colic, dyspepsia,
piles, diseases of the skin and spleen. Seed is anti-
bilious. Used for promoting conception, also for
toning up vaginal tissues after delivery %,

Trigonella foneum greacum linn.
Family: Fabaceae
Vernacular Names:

Hindi : Methi

English  : Fenugreek seeds
Telugu : Mentulu
Kannada : Mentita
Malayalam : Ventiyam
Punjabi : Metha
Morphology:

Stems 20-23 cm long, straight, rarely ascending,
branching rarely, simple, sparsely pubescent,
usually hollow, anthocyanin tinged at base or all
the way up, rarely completely green. First leaf
simple, sometimes weak trifoliate, oval or orbicular
with entire margin and long petiole. Stipules fairly
large, covered with soft hair. Leaf petiole thickened
at the top, attenuate beyond point of attachment of
lateral leaflets. The petioles are very small,
cartilaginous. The petioles and the blade of the
leaflets are anthocyanin-tinged to a varying degree
of green. Flowers in leaf axils, more rarely solitary.
Calyx 6-8 mm, soft hairy with teeth as long as the
tube, half as long as the corolla. Corolla 13-19 mm
long pale yellow (white at the end of flowering
period). Sometimes is lilac coloured at the base.
Standard tend backwards oblong emarginated at
apex with bluish spots (these spots are absent from
some genotypes), wings half as long as the
standard: keel obtuse, split at base. Pods are 10-18
cm long and 3.5 x 5.0 cm broad, curved, rarely
straight, with transient hairs. Before ripening, the
pod is green or reddish coloured. When ripe, turn
into light straw or brown containing 10-20 seeds.
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Seeds vary from rectangular to rounded in outline
with a deep groove between the radical and
cotyledons, the length is 3.5-6.0 mm and the width
2.5-4.0 mm, light greyish, brown, olive green or
cinnamon coloured, with a pronounced radical that
is half the length of the cotyledons %.

Chemical Constituents:

T. foenum graecum leaf is a good source of
calcium, iron, p-carotene and several vitamins *°. A
T. foenum graecum seed is good source of protein
(20-30%) high in tryptophan and lysine; free amino
acids  (4-hydroxyisoleucine, arginine, lysine,
histidine); (25.8%), fat (6.53%), ash content
(3.26%), crude fibre (6.28%), energy (394.46
Kcal/100 g seed) and moisture (11.76%) . It
contains lecithin, choline, minerals, B. Complex,
iron, Phosphates, PABA (Para-Amino Benzoic
Acid) and vitamins A and D. In addition, its main
chemical compounds are saponins, coumarin,
fenugreekine, nicotinic acid, phytic acid, scopoletin
and trigonelline °’. The significance of T. foenum
graecum seeds is due to the defatted part with high
quality fibre including steroidal saponins and
protein comparable to those of soybean *. The
important chemical constituents are saponins,
coumarin, fenugreekine, nicotinic acid, phytic acid,
scopoletin and trigonelline. The seeds also have the
alkaloid trigonelline with mucilage, tannic acid,
yellow colour substance, fixed and volatile oils and
a bitter extractive diosgenin and gitogenin, a trace
of trigogenin *°.

Use:

The seeds are hot, with a sharp bitter taste; tonic,
antipyretic, anti-helminthic, increase the appetite,
astringent to the bowels, cure leprosy, “ vata”,
vomiting, bronchitis, piles; remove bad taste from
the mouth, useful in heart disease (Ayurvedic). The
plant and seeds are hot and dry, suppurative,
aperient, diuretic, emmenagogue, useful in dropsy,
chronic cough, enlargement of the liver and the
spleen. The leaves are useful in external and
internal swellings and burns; prevent the hair
falling off (unani). Fenugreek seeds are considered
carminative, tonic and aphrodisiac. Several
confections made with this are recommended for
use in dyspepsia with loss of appetite, in the
diarrhea of puerperal women, and in rheumatism.®*
% The seeds being toasted and afterwards infused
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are used by native practitioners in southern India
for dysentery. In the konkan, the leaves are used
both externally and internally on account of their
cooling properties. An infusion of the seeds is
given to small-pox patients as a cooling drink.*

Cassia auriculata Linn.
Family: Caesalpinaceae

Vernacular names:

English name : Tannre’s cassia
Sanskrit : Charmaranga
Guijarati : Aawa

Hindi : Tarwar

Marathi : Tarota
Morphology:

It is also known as Avaram tree, The leaves are
alternate, stipulate, paripinnate compound, very
numerous, closely placed, rachis 8.8-12.5 cm long,
narrowly furrowed, slender, pubescent, with an
erect linear gland between the leaflets of each pair,
leaflets 16-24, very shortly stalked 2-2.5 cm long 1-
1.3 cm broad, slightly overlapping, oval, oblong,
obtuse at both ends, mucronate, glabrous or
minutely downy, dull green, paler beneath, stipules
very large, reniform-rotund, produced at base on
side of next petiole into a filiform point and
persistent. Its flowers are irregular, bisexual, bright
yellow and large (nearly 5 cm across), the pedicels
glabrous and 2.5 cm long. The racemes are few-
flowered, short, erect, crowded in axils of upper
leaves so as to form a large terminal inflorescence
(leaves except stipules are suppressed at the upper
nodes). The five sepals are distinct, imbricate,
glabrous, concave, membranous and unequal with
the two outer ones much larger than the inner ones.
The petals also number five, are free, imbricate,
crisped along the margin, bright yellow, veined
with orange. The anthers number ten are separate,
with the three upper stamens barren; the ovary is
superior, unilocular, with marginal ovules. The
fruit is a short legume, 7.5-11 cm long, 1.5 cm
broad, oblong, obtuse, tipped with long style base,
flat, thin, papery, undulately crimpled, pilose, pale
brown. 12-20 seeds per fruit are carried each in its

separate cavity *%.
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Chemical Constituents:

Glycerine, Thymine, 1-Butanol, 3 Methyl-,
formate, 4H-pyran-4-one; 2,3-dihydro-3,5-
dihydroxy-6-methyl, benzaldehyde, 4-methyl-,

pentyl ester, Resorcinol, Sucrose, Levoglucosan,
D-glucopyranoside, 3-O-methyl-d-glucose; 1,2-
Benzenedicarboxylic acid, Benzenamide, n-
Hexadecanoic acid, ethyl ester, 1-Tridecyne,
Phytol, 1-E,11,Z-13-octadecatriene, 13-
Octadecenal,  Octadecenoic  acid;  1,2,3,4-
Tetrahydroisoquinoline-6-ol-1-carboxylic acid, a-
Tocopherol, N-acethyramine %.

Use:

This plant has described to be useful against skin
diseases, liver troubles, and tuberculosis and is
used in the treatment of hematemesis, pruritus,
leukoderma and diabetes. The leaves are laxative
and are useful in skin diseases. The shrub is
especially famous for its attractive yellow flowers,
which are used in the treatment of skin disorders
and body odour. It is widely used in traditional
medicine for rheumatism, conjunctivitis and
diabetes. Its bark is used as an astringent, leaves
and fruits as anthelminthic, seeds used to treat eye
troubles and root employed in skin diseases %, It is
also used as hypolipidemic % and antioxidant *,
used in skin disease and has hepatoprotective effect
104 "1t was also observed that flower and leaf extract

of Cassia is shown to have antipyretic activity *°.

Santalum Album:
Family: Santalaceae
Vernacular names:

Bengali : Chandan, sufaid-chandan

Burmese  : Santagu

English : Sandal, cendana, sandal tree, east

Indian sandalwood

French : Santal blanc

German : Weisser Sandel

Guijarati : sukhad, sukhet.

Hindi : Chandal, srikhanda, chandan, talia-
parnam, sandal

Italian : Sandalo bianco

Sanskrit : Ananditam, chandana, taliaparnam
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Spanish : Sandalo blanco

Tamil : Kulavuri, sandanam, santhanam,
srigandam,ulocidam

Morphology:

The plant was mainly exploited for fragrant
sandalwood oil obtained by steam distillation. A
small evergreen glabrous tree with slender
drooping branches the sapwood white and odorless.
The heartwood is yellowish brown and strongly
scented. Leaves of dimension 3.8 — 6.3 by 1.6 to
3.2 cm; are elliptic, lanceolate, subacute glabrous,
and entire thin base acute; petioles 1 — 1.3 cm long
slender flowers, brownish purple induorous, in
terminal and auxiliary paniculate cymes shorter
than leaves. Perianth campanulated limb of four,
valvate triangular segments stamens 4, exerted,
alternating with 4 rounded obtuse scales. Drupe
globose 1.3 cm diameter. Purple black; endocarp
hard ribbed fruit concealed about size of a pea,
spherical crowned by rim like remains of perianth
tube, smooth, rather flesh, nearly black, seed

solitary 1%,

Chemical Constituents:

Palmitone (44%) and d-10- hydroxypalmitone®™,
Santalol (a-santalol, b-santalol), Hydrocarbons
(santene, a and b santenes and nor-
tricycloekasantalene), Alcohols (teresantalol and
santenol), Acids (teresantalic acid and a-and B-
santalic acid), Ketones (santalone and I-santenone),
Tannins, Terpenes, Resins'™', Aldehydes (nor-
tricycloekasantalal and isovaleraldehyde),
Ketosantalic, Tricyclosantalal, a-santalene, trans-f-
bergamotene, -santalene (S & E), a-curcumine, a-
santalol, beta-santalol (S&E), nuciferol, a-santalal
and B- santalal in Santalum album % %3,

Use:

Sandalwood is mainly used as coolant, and also
sedative effect and has astringent activity, making
it useful as disinfectant in genitourinary and
bronchial tracts, diuretic, expectorant and
stimulant. The sweet powerful and lasting odor
makes Sandalwood oil useful in perfume industry.
The same is also used as tonic for heart, stomach,
and liver, anti-poison, fever, memory improvement
and as a blood purifier. Various uses mentioned in
Ayurveda system about sandalwood are in
treatment of various other ailments like diarrhea
with bleeding intrinsic hemorrhage bleeding piles,
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vomiting, poisoning, hiccoughs initial phase of
pox, urticaria, eye infections and inflammation of
umbilicus 1% 1%,

Withania somnifera:
Family: Solanaceae

Vernacular names:

Sanskrit : Ashwagandha

Hindi : Asgandha

English : Winter cherry

Arabian : Bahman

Bengali : Ashwagandha
Japanese : Ashwangandha
Nepalese : Aasoganda

Pusta : Kutilad

Tamil : Amurkkurale Kizhangu
Morphology:

Withania somnifera is an evergreen, erect,
branching, tomentose shrub, 30-150 cm in height.
Leaves are simple, ovate, glabrous, and up to 10 cm
long. Flowers are greenish or lurid yellow, small
about 1 cm long; few flowers (usually about 5)
born together in axillary, umbellate cymes (short
axillary clusters). Fruits are globose berries, 6 mm
in diameter, orange red when mature, enclosed in
the inflated and membranous persistent calyx.
Seeds are yellow, reniform and 2.5 mm in
diameter’*. The stout fleshy roots when dry are
cylindrical, gradually tapering down, straight,
unbranched, 10-17.5 cm long and 6-12 mm in
diameter. The main roots bear fiber-like secondary
roots. The outer surface of the roots is brownish
white and interior is creamy white when broken.
They have a short and uneven fracture, a strong
odour and mucilaginous biter and acrid taste **°.

Chemical Constituents:

The roots are reported to contain alkaloids, amino
acids, steroids, volatile oil, starch, reducing sugars,
glycosides, hentriacontane, dulcitol, withaniol, an
acid and a neutral compound. The total alkaloidal
content of the Indian roots has been reported to
vary between 0.13 and 0.31%, though much higher
yields (up to 4.3%) have been recorded ** *°. The
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leaves of the plant (Indian chemotype) are reported
to contain 12 withanolides, 5 unidentified alkaloids
(yield, 0.09%), many free amino acids, chlorogenic
acid, glycosides, glucose, condensed tannins, and
flavonoids *® !, The green berries contain amino
acids, a proteolytic enzyme, condensed tannins, and
flavonoids. They contain a high proportion of free
amino acids which include proline, valine, tyrosine,
alanine, glycine, hydroxyproline, aspartic acid,
glutamic acid, and cysteine. The tender shoots are
rich in crude protein, calcium and phosphorous,
and are not fibrous. They are reported to contain
scopoletin. The stem of the plant contains
condensed tannins and flavonoids. The bark
contains a number of free amino acids **.

Use: Anti-inflammatory , sedative, hypnotic,
narcotic, general tonic, diuretic, aphrodisiac,
114, 116-122

alterative, deobstruent , uterine tonic and
increases production of semen 4 & 119
immunomodulation, and hematopoiesis 2% |
anti-aging *?°, musculotropic activity **°, antibiotic

activity 1 120126131 ‘a0 antitumorous acivity ***
120, 126, 132-135

Aeglemarmelos.
Family: Rutaceae
Vernacular names:

English : Indian quince
Nepali : Bel

French : Oranger du Malabar
Indonesian  : Majo tree

Malay : Pakok maja bhatu
Sanskrit : Bilwa

Bangali : Bel

Hindi : Sir phal

Mrathi : Kaveeth

Tamil : Vilva maram
Telugu : Maredu

Urdu : Bel

Morphology:

A. marmelos is a slow growing, medium-sized tree,
25 to 30 feet tall. The stem is short, thick, soft,
flaking bark, and spreading, sometimes spiny
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branches, the lower ones drooping. Young suckers
bear many stiff, straight spines. There are sharp,
axial one-inch long spikes on this tree. The leaflets
are oval or lancet shaped, 4-10 cm long, 2-5 cm
wide. Leaves composed of 3 to 5 leaflets in it. The
lateral leaflets are without petiole and the terminal
one has a long one. The petiole is 1-2.5 inch long.
Mature leaves emit a peculiar fragrance when
bruised. Flowers occurs in clusters of 4 to 7 along
the young branchlets, have our re-curved, fleshy
petals. The flowers are greenish white in color with
a peculiar fragrance. Flowering occurs during the
month of May and June. Fruit is spherical or oval
in shape with a diameter of 2 to 4 inch. Shell is
thin, hard and woody in nature. It is greenish when
unripe and, upon ripening, it turns into yellowish
color. The pulp of the fruit has 8 to 15 segments.
The pulp is yellow, soft, pasty, sweet, resinous and
fragrant. Fruition occurs in the month of May and
June. The seeds are embedded in the pulp. The
seeds are small (nearly 1 cm in length), hard,
flattened-oblong, bearing woolly hairs and each
enclosed in a sac of adhesive *°®.

Chemical constituents:

Different organic extracts of the leaves of A.
marmelos have been reported to possess alkaloids,
cardiac glycosides, terpenoids, saponins, tannins,
flavonoids and steroids **> *®. A. marmelos fruit
pulp is reported to have steroids, terpenoids,
flavonoids, phenolic compounds, lignin, fat and oil,
inulin, proteins, carbohydrates, alkaloids, cardiac
glycosides and flavonoids **’.

Use: The different parts of Bael are used for
various therapeutic purposes, such as for treatment
of Asthma, Anaemia, Fractures, Healing of
Wounds, Swollen Joints, High Blood Pressure,
Jaundice, Diarrhoea Healthy Mind and Brain
Typhoid Troubles during Pregnancy **°. Aegle
marmelos has been used as a herbal medicine for
the management of diabetes mellitus in Ayurvedic,
Unani and Siddha systems of medicine in India '*°,
Bangladesh ‘®* and SriLanka ®2. The main usage of
the parts of this tree is for medicinal purposes. The
unripe dried fruit is astringent, digestive, stomachic
and used to cure diarrhea and dysentery *°. Sweet
drink prepared from the pulp of fruits produce a
soothing effect on the patients who have just
recovered from bacillary dysentery '**. The ripe
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fruit is a good and simple cure for dyspepsia. The
pulp of unripe fruit is soaked in gingelly oil for a
week and this oil is smeared over the body before
bathing. This oil is said to be useful in removing
the peculiar burning sensation in the soles. The
roots and the bark of the tree are used in the
treatment of fever by making a decoction of them.
The leaves are made into a poultice and used in the
treatment of opthalmia.

The leaf part of the plants have been claimed to be
used for the treatment of inflammation, asthma,
hypoglycemia, febrifuge, hepatitis and analgesic.
The mucilage of the seed is a cementing material.
The wood takes a fine polish and is used in
building houses, constructing carts, and agricultural
implements. A yellow dye is obtained from the rind
of the unripe fruits. The dried fruits, after their pulp
separated from the rind, are used as pill boxes for
keeping valuable medicines, sacred ashes and
tobacco. In Homeopathic treatments, it is largely
used for conjunctivitis and styes, rhinitis,
coccygodynia, nocturnal seminal emission with
amorous dreams, and chronic dysentery. Ayurveda
prescribes the fruit of the herb for heart, stomach,
intestinal tonic, chronic constipation and dysentery;
some forms of indigestion, typhoid, debility,
cholera, hemorrhoids, intermittent  fever,
hypocondria, melancholia and for heart palpitation.
The unripe fruit is medicinally better than the ripe
fruit. Leaf poultice is applied to inflammation; with
black pepper for edema, constipation and jaundice.

Azadirachta indica.
Family: Acanthaceae.

Vernacular names:

Bengali : Nim, Nimgachh
Guajarati : Danujhada, Limbado,
Limbra, Limdo
Hindi : Nim, Nimb
Sanskrit - Arista, Nimba, Nimbah, Picumarda
English - Indian Lilac, Margosa tree, Neem
tree
Kannada : Bemu, Bevinamara, Bivu, Kaybevu
Punjabi : Bakam, Drekh, Nim.
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Morphology:

It is a tree 40-50 feet or higher, with a straight
trunk and long spreading branches forming a
broad, round, crown with a rough, dark brown bark
with wide longitudinal fissures separated by flat
ridges. The leaves are compound, imparipinnate,
each comprising 5-15 leaflets. The compound
leaves are themselves alternating with one another.
It bears many flowered panicles, mostly in the leaf
axils. The selel are ovate and about 1 cm long with
sweet scented white oblanciolate petals. It produces
yellow drupes that are ellipsoid and glabrous, 12-
20 mm long. Fruits are green, turning yellow on
ripening, aromatic with garlic-like odour. Fresh
leaves and flowers come in March-April. Fruits

mature between April and August depending upon
152, 153

locality

Chemical constituents:

Active principles isolated from different parts of
the plant include: Azadirachtin, meliacin, gedunin,
nimbidin, nimbolides, salanin, nimbin, valassin,
and meliacin forms the bitter principles of Neem
oil, the seed also contain tignic acid responsible for
the distinctive odor of the oil . Neem kernels
contain 30-50% of oil, mainly used by the soap,
pesticide and pharmaceutical industries and contain
many active ingredients, which are together called
triterpene or limnoids **°. The four best limnoids
compounds are: Azadirachtin, Salannin,
Meliantriol, and Nimbin. Limonoids contain

insecticidal and pesticidal activity **".

Use: Hot water extract of the bark is taken orally
by the adult female as a tonic and emmenagouge.
Anthraquinone fraction of dried flower, fruit and
leaf is taken orally for leprosy. Hot water extract
of the flower and leaf is taken orally as an anti-
hysteric remedy, and used externally to treat
wound. The dried flower is taken orally for
diabetes. Hot water extract of dried fruit is used for
piles and externally for skin disease and ulcers. Hot
water extract of the entire plant is used as
anthelmintic, an insecticide and purgative. Juices of
bark of Andrographic puniculata, Azardiracta
indica, Tinospora cardifolia, are taken orally as a
treatment for filariasis. The hot water extract is also
taken for fever, diabetes, and as a tonic, refrigerant,
anthelmintic. Fruit, leaf and root, ground and mixed
with dried ginger and ‘Triphala” is taken orally
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with lukewarm water to treat common fever 3,

Leaves, due to insecticidal properties, are kept with
woollen and other cloths for long time. Leaf juice is
given in gonorrhoea and leucorrhoea. Leaves,
flower, and leaf-based extracts respectively
prompting the recommendation to use neem as a
vegetable bitter tonic to promote good health™*.

Gymnema sylvestre:
Family: Asclepiadaceae

Vernacular names:
English : Sugar destroyer, Periploca of the woods

Sanskrit:  Ajaballi,
Bahalchakshu

Hindi: Gur-mar, merasingi

Ajagandini,  Ajashringi,

Bengali: Mera-singi

Marathi: Kavali, kalikardori, Vakundi
Gujarati: Dhuleti, mardashingi

Telugu: Podapatri

Tamil: Adigam, cherukurinja

Kannada: Sannager-asehambu

Malayalam: Cakkarakkolli, Madhunashini

Morphology:

It is a large woody twinning shrub growing wildly
running over the tops of high trees in forests. Stem is
aerial, hard, twinning and branched. The young
stems, branches are smooth and cylindrical. Leaves
are elliptic, base acute to acuminate, glabrous and
opposite. The fruit is a capsule with 10-12 dark
brown colored seed *’. The inflorescence is
umbellate cyme with small yellow colored flowers;
Follicles are terete and lanceolate upto 3 inches in
length. The Calyx-lobes are long, ovate, obtuse and
pubescent. Corolla is pale yellow campanulate,
valvate, corona single, with 5 fleshy scales. Scales
adnate to throat of corolla tube between lobes;
Anther connective produced into a memberanous
tip, pollinia 2, erect, carpels 2, unilocular; locules
many OVU|Ed 138, 139, 140, 141.

Chemical constituents:

The leaves of G. sylvestre contain triterpene
saponins belonging to oleanane and dammarene
classes. Oleanane saponins are gymnemic acids and
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Gymnema saponins, while dammarene saponins are
gymnemasides'® '*°. The leaves also contain
resins, albumin, chlorophyll, carbohydrates, tartaric
acid, formic acid, butyric acid, anthraquinone
derivatives, inositole alkaloids, organic acid
(5.5%), parabin, calcium oxalate (7.3%), lignin
(4.8%), cellulose (22%) '*. The gymnemic acids
contain several acylated (tiglolyl, methylbutyroyl,
etc) derivatives of deacylgymnemic acid (DAGA)
which is a 3-O-B-glucouronide of gymnemagenin
(3B, 16B, 21pB, 220, 23, 28-hexahydroxy-olean-12-
ene). The individual gymnemic acids (saponins)
include gymnemic acids 1-VII, gymnemosides A-F
and gymnemasaponins.

The presence of gymnemic acids, (+) quercitol,
lupeol, (-) amyrin, stigma sterol, etc., have been
reported from G. sylvestre. A new flavonol
glycoside  namely  kaempferol  3-O-beta-D-
glucopyranosyl-(1->4)- alpha-L- rhamno
pyranosyl-(1->6)-beta-D-galactopyranoside has
also been found in aerial parts of G. sylvestre 4"
8 Three new oleanane type triterpene glycosides
i.e. Dbeta-O-benzoyl sitakisogenin 3-O-beta-D-
glucopyranosyl (1-=>3) -beta-D-glucurono
pyranoside, the potassium salt of longiospinogenin
3-O-beta-D-glucopyranosyl (1->3) — beta - D-
glucopyranoside and the potassium salt of 29-
hydroxylongispinogenin 3 - O - beta - D-
glucopyranosyl (1->3) - beta-D-glucopyranoside
along with sodium salt of alternoside Il were also
present Four new triterpenoid saponins,
gymnemasins A, B, C and D were identified as 3-
O-[beta-D-glucopyranosyl(1>3) — beta - D-
glucopyranosyl]-22-O-tiglyol-gymnemanol, 3 - O-
[beta-D-glucopyranosyl(1->3)-beta - D - gluc uro —
nopyranosyl]- gymnemanol, 3-O-beta-D-
glucuronopyranosyl-22-O-tigloyl-gymnemanol and
3- O- beta — D — glucopyranosyl - gymnemanol
respectively. The aglycone, gymnemanol, which is
a new compound, was characterized as 3 beta-16
beta-22 alpha-23-28-pentahydroxyolean — 12 - ene.
Gymnestrogenin, a new pentahydroxytriterpene
from the leaves of G. sylvestre has also been
reported % °%,

Uses:

It has been used in India for the treatment of diabetes
for over 2,000 years. The leaves mainly reduce the
blood sugar levels. The leaves were also used for
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stomach ailments, constipation, water retention and
liver disease. Extracts of Gymnema is not only
claimed to curb sweet tooth, but also for treatment of
problems such as hyperglycemia, obesity, high
cholesterol levels, anemia, digestion and eye
complaints. The leaves of Gymnema are also
reported to be bitter, astringent and acrid. The leaves
act as anti-inflammatory, anthelmintics, laxative,
cardiotonic, expectorant and antipyretic. It is useful
in dyspepsia, constipation, jaundice, hemorrhoids,
cardiopathy, asthma, bronchitis and leukoderma®*.
Gymnema leaf extract is also used for the treatment
of snake bite **,

Operculina turpettum.
Family: Convolvulaceae.

Vernacular names:

Latin : Ipomoea turpethum

Sanskrit ~ : Shveta, Tribhandi, Trivruta,
Sarvanubhuti, Sarala, Nishotra,
Kalaparni, Nandi, Kalameshi,
Rechani, Kutarana, Bhandi,
Palindi, Ardhachandra

English : Turpeth root, Indian jalap,
Transparent wood-rose

French : Turbith Vegetal,

German  : Turpeth Trichterwinde

Hindi : Pithori, Nakpatra, Nishut, Nishoth

Arabic : Turband, Thurbud

Chinese  : he guoteng

Chemical constituents:

Root bark is rich in turpeth resin consisting of 10%
‘turpethin” which is a glycoside analogue of
Jalapine and Convolvulin. It also contains
Turpethinic acids- A, B, C, D, & E *"/, some ether
soluble resin, volatile oil, aloumin, starch, lignin
salts, ferric oxide, Scopoleptin, Betulin, lupiol &
beta-sitosterol *"" % 12" Tyrpethin is mainly
responsible for purgative action and is an excellent
&relatively safer substitute for jalap.'"
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Use:

In Ayurveda, root is used internally to treat fevers,
anorexia, edema, anemia, ascites, constipation,
hepatosplenomegaly, hepatitis, intoxication,
abdominal tumors, ulcers, wounds, worm
infestation, pruritus and other skin disorders ®°.

Root is also administered to treat obesity,
haemorrhoids, cough, asthma '  dyspepsia,
flatulence, paralysis, gout, rheumatism,

melancholia, scorpion sting, and snake bites .

The paste of root powder is used topically to treat
vitiligo & other skin disorders, alopecia, cervical
lymphadenitis, haemorrhoids, fistulas, ulcers, &
chancres *'# 3, Qil extracted from the root bark is
used in skin diseases of a scaly nature *™* . A
processed ghee or fresh juice of leaves is dropped
into the eyes to treat diseases like corneal opacity
or ulcer and conjunctivitis. Root powder mixed
with ghee and honey is also used to treat
hematemesis, tuberculosis & herpes.*"

RESULTS AND DISCUSSION: Among different
metabolic disorders, diabetes mellitus can be
considered as a major cause of economic loss,
which can hinder the development of the nation as
a whole. Apart from this, uncontrolled diabetes
mellitus leads to many complications both
macrovascular as well as microvascular including
blindness, heart disease, and renal failure. To
prevent this devastating health problem, the future
research should focus into a new and potentially
active antidiabetic agent from plant source. In the
present review, the interest is focused on the profile
of herbal plants which have a hypoglycemic effect.
The families of plants with the most potent

hypoglycemic  effects include: Periplocacea,
Poaceae, Leguminoseae, Hippocrateaceae,
Loganaceae, Apocynaceae, Fabaceae,

Caesalpinaceae, Santalaceae, Solanaceae, Rutaceae,
Asclepiadaceae, and Convolvulaceae. The most
commonly studied species are: Vertivera
zizanoidis, Hemidesmus indicus, Mucuna prurita,
Acasia catechu, Astercantha, and Operculina
turpethum. Diverse methods were used in the
experiments. The diabetic model that was most
commonly used was the streptozotocin-induced
diabetic mouse or rat to obtain type | diabetic
models. Some authors have used transgenic mice as
a model of type Il diabetes with hyperinsulinemia.
The majority of the articles confirmed the
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medicinal plants’ ability to produce hypoglycemic
effects in the management of diabetes mellitus.
Numerous mechanism of action has been proposed
in these plant extracts.

Some has activity on pancreatic B cells (synthesis,
release, and cell regeneration or reactivation) or the
increase in the protective/inhibitory effect against
insulinase and the increase of the insulin sensitivity
or the insulin-like activity of the plant extracts.
Other mechanisms may involve increase of
peripheral utilization of glucose, increase of
synthesis of hepatic glycogen and/or decrease of
glycogenolysis acting on enzymes. Any of these
actions may be responsible for the reduction and or
abolition of diabetic complications.

CONCLUSION: The above review has presented
comprehensive details of anti-diabetic plants used
in the treatment of diabetes mellitus all over Indian
subcontinent. The plants mentioned above have
potent hypoglycemic effects. Plant drugs and
herbal formulations are frequently considered to be
less toxic and free from side effects than synthetic
ones. The prevalence of diabetes mellitus continues
to rise worldwide and treatment with oral
hypoglycemic drugs ends with numerous side
effects and huge monetary expenditure.

As the global prevalence of diabetes is estimated to
increase from 4% in 1995 to 5.4% by the year
2025, phytomedicine is being looked up once again
for the treatment of diabetes. This review has listed
some fifteen potent anti-diabetic herbs available in
the southern part of India. More investigations must
be carried out to evaluate the mechanism of action
and the toxic effect of medicinal plants with ant
diabetic effect. We believe that the details of the
plants given in this review are useful to students,
researchers and practitioners.

REFERENCES:

1. Nadkarni KM: Indian Materia Medica. Vol. |. Popular
Book Depot, Bombay, India.

2. Chopra RN, SL Nayar and IC Chopra: Glossary of Indian
Medicinal Plants. CSIR. 1956; New Delhi, India.

3. Anonymous: The Wealth of India. Raw materials. Vol. I1l,
V and X. CSIR, New Delhi, India.

4.  Mani Rupeshkumar, Kunchu Kavitha and Pallab Kanti
Haldar: Role Of Herbal Plants In The Diabetes Mellitus
Therapy: An Overview. International Journal Of Applied
Pharmaceutics, Vol 6 (3):1-3

4952



Ujwala et al., IJPSR, 2015; Vol. 6(12): 4940-4957.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

International Journal of Pharmaceutical Sciences and Research

Anonymous: The useful plants of India. CSIR. 1986; New
Delhi, India.

Kirthikar KR and BD Basu: Indian Medicinal Plants.
1980; Vol. 1-4.

Bishen Singh Mahendra Pal Singh, Dehradun, India.
Mukherjee B: The Indian Pharmaceutical Codex.1953;
Vol. Il, Indigenous drugs. CSIR, NewDelhi, India.

Deepak S, S Srivastava and A Khare:Indicusin A pregnane
diester triglycoside from Hemidesmus indicus R Br. Nat.
Prod. Lett. 1995; 6:81-86.

Roy SK, M Ali, MP Sharma and R Ramachandrarn: New
pentacyclic triterpenes from the roots of Hemidesmus
indicus. Pharmazie. 2001; 56:244-246.

Daniel M, SD Sabins and NV Mani: Estimation of tannins
in some of the forest resources of Gujarat. Indian
J. For.1978; 1:223.

Mandal S, PC Das, PE Joshi, A Das and A Chatterjee:
Hemidesmine, a new coumarino lignoid from Hemidesmus
indicus. R Br. Indian J.Chern.1991; 30:712-713.

Mandal S, PC Das, PC Joshi and A Chatterjee: Chemistry
of coumarinolignoids, a rare class of plant products
having anti-cancer and anti-hepatotoxic activities.
Proceeding Seminar on Research in Ayurveda and Siddha,
CCRAS, New Delhi.1995.

Subramanian SS and AGR Nair: Flavonoids of some
Asclepiadaceous plants. Phytochemistry, 1968; 7:1703-
1704.

RR Rao and MR Suseela: Vetiveria zizanioides (linn.)
Nash a multipurpose eco-  friendly grass of India.
National Botanical Research Institute, Lucknow, India.

Mishra Snigdha, Sharma Satish Kumar, Mohapatra
Sharmistha and Chauhan Deepa: An  Overview on
Vetiveria Zizanioides. Research Journal of
Pharmaceutical, Biological and Chemical

Sciences.2013; VVolume 4 (30): 777-783

V Subhadradevi, K Asok Kumar, M Uma Maheswari, AT
Siva Shanmugam and R Sankar Anand: In Vitro
Antioxidant Activity of Vetiveria Zizanioides Root
Extract. Tanzania Journal of Health Research. 2010;
Volume 12, issue 2:1-8

Devprakash, Prashant Singh, KK Srinivasan, T Subburaju
Sachin and K Singh: Antifungal Activity of Alcoholic and
Aqueous Extracts of Vetiveria Zizanioides. Journal of
Pharmaceutical Research and Opinion. 2011; 1(3):85-88.
V Subhadra Devi, K Asok Kumar, M Uma Maheswari, AT
Siva Shanmugam and R Sankar Anand: In Vitro
Antibacterial Activity Of Ethanolic Extract Of Vetiveria
Zizanioides Root. International Journal of Pharmaceutical
Sciences and Research.Vol.1 (9):120-124

GD Chaughary, P Kamboj, | Singhand and A Kalia: Herbs
A.d, Liver Savers A Review. Indian Journal of Natural
Products and Resources. 2010; Vol.1 (4): 397-408.
Dharmendra Saikia, Shama Parveen, Vivek K Gupta,
Suaib Lugman: Anti-Tuberculosis Activity of Indian Grass
Khus (Vetiveria Zizanioides L. Nash). Complementar
Therapies in Medicine 2012; 20:434-436.

N Arthi, K Murgan: Effect of Vetiveria zizanioides L.
Asian Pacific Journal of Tropical Disease. 2011; 154-158.
Sanjay Kumar Karan, et al.: Antihyperglycemic Effect of
Vetivera Zizanoidies (L.)Nash Root Extract In Alloxan
Induced Diabetic Rats. Journal of Pharmaceutical and
Scientific Innovation 2012; 1(6):35-38.

Glory Josephine |, et al.: Effect of Vetiveria Zizanioides
on experimentally induced depression in albino rats.
Journal of Pharmaceutical and Biomedical Sciences 2012;
25(25):171-175.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Rangari D Vinod: Pharmacognosy and Phytochemistry
Career Publication Vol. 2 (2): 65.

Huang J, Li H, Yang J, Chen Y, Liu Y, Li, N, et al.
Chemical Components of Vetiveria Zizanioides volatiles.
Ying Yong Sheng Tai Xue Bao 2004; 15(1):170-172.
Sanjay Kumar Karan, Dilip Kumar Pal, Sagar Kumar
Mishra: Antihyperglycemic Effect of Vetiveria zizanioides
(L.) Nash Root Extract in Alloxan Induced Diabetic Rats.
Asian J Chem 2013; 25(3):1555-1557.

Mishra Snigdha, Sharma Satish Kumar, Mohapatra
Sharmistha and Chauhan Deepa: An Overview on
Vetiveria Zizanioides. Research Journal of
Pharmaceutical, Biological and Chemical Sciences;
Volume 4 (3):777.

Anon et al.: The Wealth of India, CSIR, New Delhi, India
1976 ;( 10):451-457.

Martinez J, Rosa PTV, Menut C, Leydet A, Brat P, Pallet
D and Meireles MAA: Valorization of Brazilian Vetiver
(Vetiveria Zizanioides (L.) Nash ex Small) Oil. J Agr Food
Chem. 2004; 52: 6578-84.

Champagnat, Pascal, Figueredo, Gilles, Chalchat, Jean
Claude, Carnat, Andre-Paul and Bessiere Jean-Marie: A
Study on the Composition of Commercial Vetiveria
Zizanioides Oils from Different Geographical Origins.
Journal of Essential Oil Research 2006; 18(4): 416-422.
Chopra RN, Nayar S and Chopra IC: Glossary of Indian
medicinal plants, NISCAIR, edition 1:1956.254.

Saini et al: Comparative Pharmacognostical and
Antimicrobial Studies of Acacia Species
(Mimosaceae). Journal of Medicinal Plants Research
December, 2008; Vol. 2(12):378-386.

Lakshmi.T, Anitha Roy and Geetha: In vitro Evaluation of
Antibacterial Activity of Acacia catechu wild
heartwood extract. International journal of Pharma and
Biosciences. Vol.2(1):188-192

Geetha RV, Anitha Roy and Lakshmi T: In vitro
evaluation of Antibacterial activity of heartwood extract of
acacia catechu on oral microbes. International Journal of
Current Research and Review June 2011; vol. 3(6):4-9
Isabelle Portenier, Tuomos MT, Waltmo and Markus
Haopaslo: Enterococcus faecalis the root canal ~ survivor
and star in post treatment disease. Endodontic Topics,
2003; Vol. 6:135-159.

Pramod Kumar, Shahid H Ansari and Javed Ali: Herbal
Remedies for the  Treatment of Periodontal Disease - A
Patent Review. Recent Patents on Drug Delivery &
Formulation 2009; 3:221-228.

Patel, Jayshree, Kumar, Vipin, and Bhatt, Shreyas:
Antimicrobial screening and phytochemical analysis of the
resin part of Acacia catechu. Pharmaceutical Biology
Journal January 2009; Vol.47 (1): 34-37.

Gulzar A. et al: Preliminary phytochemical and
antimicrobial screening of leaves extract of Acacia
catechu. World Journal of Pharmacy Research 2010;
3(11): 2583-2584.

Geetha RV, Anitha Roy, Lakshmi T: In vitro evaluation of
antibacterial activity of heart wood extract of acacia
catechu wild on enteric pathogens. International Journal of
Pharmaceutical Sciences, Review and Research.2011;
9(2); 147-149.

Anitha Roy, Geetha RV, Lakshmi T: In Vitro Evaluation
of Anti Mycotic Activity of Heartwood Extract of Acacia
Catechu.World Journal of Pharmacy Research. 2011; 4(7).
Nagaraja TG, SV Sarang and DC Jambhale. Evaluation of
antimycotic activity of Acacia Catechu. Journal of
Biopesticides 2008; 1(2): 197-198.

4953



Ujwala et al., IJPSR, 2015; Vol. 6(12): 4940-4957.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

International Journal of Pharmaceutical Sciences and Research

Gayathridevi, Anitha John, Sreekaladevi and A
Prabhakaran: Pharmacognostical studies on Acacia
Catechu willd and identification of antioxidant principles.
International Journal of Pharmacy and Pharmaceutical
Sciences 2011; vol 3(2)

Bibhabasu Hazra, Rhitajit Sarkar, Santanu Biswas and
Nripendranath Mandal. The Antioxidant, lIron Chelating
and DNA Protective Properties of 70% Methanolic Extract
of 'Katha' (Heartwood extract of Acacia catechu). Journal
of Complementary & Integrative Medicine; 2010 vol.7 (1).
Patil S, Jolly CI and Narayanan S. Free radical scavenging
activity of Acacia Catechu and Rotula  Aquatica:
Implications in cancer therapy. Indian Drugs 2003; vol.
40(6): 328-332.

Naik GH, Priyadarsini Kl, Satav JG, Banavalikar MM,
Sohoni DP, Biyani MK and Mohan H: Comparative
antioxidant activity of individual herbal components used
in Ayurvedic medicine. Journal of phytochemistry 2003;
63(1): 97-104.

Braca A, Tommasi ND, Bari LD, Pizza C, Politi M, and
Morelli 1I: Antioxidant principles from Bauhinia
terapotensis. J. Nat. Prod. 2000; 64:892-895.

Syed Ismail and Mohammed Asad: Immunomodulatory
activity of acacia catechu. Indian Journal of Physiology
and Pharmacology 2009; 53(1).

Ray D, Sharatchandra KH and Thokchom IS: Antipyretic,
antidiarrhoeal, hypoglycaemic and hepatoprotective
activities of ethyl acetate extract of Acacia catechu Willd.
in albino rats. Indian Journal of Pharmacology 2006;
38(6):408-413.

Jayasekhar P, Mohanan PV and Rathinam K:
Hepatoprotective activity of ethyl acetate extract of
Acacia catechu. Indian J Pharmacol 1997; 29:426-8.

Rage N, Dahanukar S and Karandikar SM:
Hepatoprotective effect of cyanidanol against carbon
tetrachloride induced liver damage. Indian Drugs 1984; 22:
556-60.

Shirish S. Pingale: Hepatoprotection By Acacia Catechu In
CCl4 Induced Liver Dysfunction. International journal of
Pharmaceutical Sciences, Review and Research; 2010.
Volume 5(1).

WHO, (1985): 5th Programme Report, Programme for
control of diarrhoeal diseases. Geneva, WHO Bulletin, 63:
557 - 772.

Himanshu Joshi et al.. Screening of Some Indian
Medicinal Plants for Antifungal Activity. Journal of
Pharmacy Research 2010; 3(2):379-81.

Vaishali VA, Sangeeta SM, Mandar A, Kishore MP, et al.:
Antioxidant and trace element potential of Chyavanprash
and some Ayurvedic preparations. Indian J Trad
knowledge 2003; 2: 215-23.

Nagarajan NS, Murugesh N, Thirupathy KP, Radha N and
Murali A: Antidiabetic and antihyperlipidemic effects of
Cleome feline. Fitoterapia 2005; 76: 310-15.

Nalamolu KR and Srinivasu N: Antidiabetic and
renoprotecticve effects of  chloroform extract of
Terminalia chebula seeds in streptozotocin induced
diabetic rats. 2006;17:1-6

Phuong ML, Ali BA, Aziz E, Abdellatif S, et al.: The
petroleum ether extract of Nigella sativa exerts lipid
lowering and insulin-sensitizing action in the rats. J
Ethnopharmacol 2004; 94:251-259.

Edwin Jarald, Siddheshwar B Joshi and Dharam C Jain:
Biochemical study on the hypoglycaemic effects of extract
and fraction of Acacia catechu willd in alloxan- induced
diabetic rats. Int J Diabetes & Metabolism 2009; 17: 63-
69.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Karwani G, Singhvi I, Gupta S, Kapadiya N and Sisodia
SSI:  Antisecretory and antiulcer activity of Acacia
Catechu against indomethacin plus pyloric ligation
Induced gastric ulcers in rats. Journal of Cell and Tissue
Research. 2011; Vol. 11(1): 2567 - 2571.

Muhammad Anis Hashmat and Rabia Hussain: A Review
on Acacia Catechu Wild. Interdisciplinary Journal of
Contemporary Research in Business. 2013; 5(1) 593-600.
Matsuda H, Morikawa T and Yoshikawa M:
Antidiabetogenic  constituents from several natural
medicines. Pure and Applied Chemistry.2002; 74(7):
1301- 1308.

Sandhu AC and Singh AP: Potential of Ayurvedic herbs in
the treatments of diabetes and mellitus. PHCOG. MAG.
2005; 1(1): 3-6,

Ravikumar K and Ved DK: Illustrated field guide-100
Red listed medicinal plants of conservation concern in
Southern India. Foundation for revitalisation of local
health traditions, Bangalore. 2000; 327-330.

Subasinghe S, Arunakumara KKIU, Amarasinghe MKTK
and Kumarasinghe S: Development of Agrotechnological
package for commercial cultivation of bushy  type
Kothala himbatu (Salacia reticulata) plantation for
sustainable leaf/stem harvesting. Proceedings of the
progress review meeting of the Ayurveda research fund,
Sri Lanka 2008: 2-3.

Tissera MHA and Thabrew M1 2001: Medicinal plants and
Ayurvedic preparations used in Sri Lanka for the control
of diabetes mellitus. A publication of the Department of
Ayurveda, Ministry of Health and Indigenous Medicine,
Sri Lanka.

Nadkarni KM: The Indian Materia Medica. Popular
prakashan Pvt. Ltd., Bombay, 1993; 1:1089.

Im R, Mano H, Nakatani S, Shimizu J and Wada M:
Aqueous extract of Kothala himbatu (Salacia reticulata)
stems promotes oxygen consumption and suppresses body
fat accumulation in mice. Journal of Health Science.2008;
54(6): 645-653.

Li Y, Huang TH and Yamahara J: Salacia root, a unique
Ayurvedic medicine, meets multiple targets in diabetes and
obesity. Life Sci. 2008; 82: 1045-49.

Yoshino K, Miyauchi Y, Kanetaka T, Takagi Y and Koga
K: Anti-diabetic activity of a leaf extract prepared from
Salacia reticulata in mice. Biosci. Biotechnol. Biochem.
2009; 73(5): 1096 -04.

Yoshikawa M, Murkamy T, Shimada H, Yamahara J,
Tanabe G and Muraoka O: Salacinol, potent antidiabetic
principle with unique thio-sugar sulfonium sulphate
structure from the Ayurvedic traditional medicine Salacia
reticulata in Sri Lanka and India. Tetrahedron Letters.
1997; 38: 8367-70.

Yoshikawa M, Murkamy T, Yashiro K and Matsuda H:
Kotalanol, a potent alpha glucosidase inhibitor  with
thiosugar sulfonium sulphate structure from antidiabetic
Ayurvedic medicine Salacia reticulata. Chemical and
Pharmaceutical Bulletin. 1998; 46: 1339-40.
Yoshikawa M, Nishida N, Shimoda H and Takada M:
Polyphenol constituents from Salacia  species:
quantitative analysis of mangiferin with alpha-glucosidase
and aldose reductase inhibitory activities. Yakugaku
Zasshi. 2001; 121(5): 371-378.

Premakumara GAS, Ratnasooriya WD, Balasubramanium
S, Dhanabalasingham B, Fernando HC, Dias MN,
Karunaratne V and Gunatilaka AL: Studies on terpenoids
and steroids. Part 241. The effect of some natural
quinonemethide and 14 (15) enequinonemethide

4954



Ujwala et al., IJPSR, 2015; Vol. 6(12): 4940-4957.

74.

75.

76.

77.

78.
79.

80.
8l

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

International Journal of Pharmaceutical Sciences and Research

nortriterpenoids on human spermatozoa in utero.
Phytochemistry. 1992; 11: 219-223.

Tissera MHA and Thabrew MI: Medicinal plants and
Ayurvedic preparations used in Sri Lanka for the control
of diabetes mellitus. A publication of the Department of
Ayurveda, Ministry of Health and Indigenous Medicine,
Sri Lanka. 2001.

Anonymous. Vol. 1, New Delhi: The wealth of India-Raw
Materials, Publication and Information Directorate, CSIR;
1976:76-9.

Kirtikar KR and Basu BD: Indian medicinal plants,
Allahabad: L.M. Basu. 1933; Vol 3: 1647.

Asima C and Satyesh CP: New Delhi: CSIR,The treatise
on Indian medicinal plants.  Publications and Information
Directorate. 2001; Vol. 4. pp. 857.

Available from: http://www.africamuseum.be/
prelude/prelude_pic/Strychnos_potatorum.

Available from: http://www.loris.in/flora/data
/images/16.jpg.
Ayurvedic Pharmacopoeia of India. 2004:pp.41-2.

Sarawgi G, Kamra A, Suri N, Kaur A and Sarethy IP:
Effect of Strychnos potatorum Linn. Seed extracts on
water samples from different sources and with diverse
properties. Asian J Water Environ Pollut. 2009; 6: 13-7.
Puvvada GV and Chandrasekhar K: Studies on the metal
binding properties of the seeds of Strychos potatorum
Linn. NML Techn J. 1997; 39: 239-43.
Mallikharjuna PB and Seetharam YN: In
antimicrobial screening of  alkaloid  fractions
Strychnos potatorum. E-J Chem. 2009; 6: 1200-4.
Anonymous. New Delhi: CSIR, Wealth of India. Raw
Materials. Sp. W. Publication and Information
Directorate. 1976; Vol. 10: 66-7.

Trease GE, Evans MC. Text book of Pharmacognosy.
Balliere, Tindall: London. 1983; 12th edition: 343-383
Chaudhary A, Poi R, Chaitaly D, Sanyal N, Biswas J and
Bhattacharya A: Modern techniques for analysis of the
chemical actives and quality parameters of some
promising medicinal herbs to interface the prospects of
some commercial cultivation in different agroclimatic
regions of West Bengal and possible  exploration for
value addition. 2005; 24:95.

Thongphasuk P, Suttisri R, Bavovada R and Verpoorte R:
Antioxidant lignin glucosides from Strychnos vanprukii.
Fitoterapia 2004; 75:623-8.

Dictionary of Indian Medicinal Plants, CIMAP, Lucknow.
1992.

Singh KP: Clinical studies of Amoebiasis and Giardiasis
evaluating the efficacy of Kutaja (Holarrhena
autidysenterica)  in Eutamoeta histotylica cyst passes.
Ancient Science of Life 1986; 5:228-231.

Khare CP: Indian Medicinal plants An Illustrated
Dictionary, Springer Science plus Business Media, LLC.
233 Spring Street, New York, NY 10013, USA. 2007.
Shah RR and Trivedi KN: Indian J. Chem., Section B:
Org. Chem. 1981; 20B, 210,347 Shah et al.: International
Journal of Phytomedicine. 2010; vol. 2: 345-348.

Judith Petit-Aldana, Eliana Noguera-Savelli, William
Cetzal-Ix, FranciscoSolorio-Sanchez and Angel Infante-
Cruz: Productive Potential of Fenugreek (Fabaceae)
Trigonella Foenum-Graecum In  Venezuela. American
Journal of Social Issues and Humanities: 2276 — 6928.
Kirtikar and Basu: Indian Medicinal plants. International
Book Distributors, 9/3, Rajpur Road Dehradun, India, Vol.
I: 700-1.

vitro
from

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Prajapati, Purohit, Sharma and Kumar: A Handbook of
Medicinal Plants-A Complete Source Book. Agrobios,
India. 2003: 523.
Kochhar A, M Nagi and R Sachdeva: Proximate
composition, available carbohydrates, dietary fibre and
anti-nutritional factors of selected traditional medicinal
plants. J. Hum. Ecolo. 2006; 19 (3): 195-99
Ullah Khan F, A Ullah, S Rehman, S Naz and N Naureen
Rana: Fenugreek  (Trigonella foenum-graecum L.) effect
on muscle growth of broiler chicks. Res. Opin, Anim. Vet.
Sci. 2011; 1: 1-3.
Valette G, Y Sauvaire, JC Baccou and G Ribes:
Hypocholesterolemic effect of fenugreek seeds in dogs.
Atherosclerosis. 1984; 50: 105-11
Varel VH: Livestock manure odor abatement with plant-
derived oilsand  nitrogen conservation with urease
inhibitors: A review. J. Anim. Sci. 2002; 80: E1-E7.
Jayaweera DMA: Royal Botanic Garden, Sri Lanka, In:
Medicinal Plants  (Indigenous and Exotic) Used in
Ceylon: Magndaceae-Rubiaceae. Jayaweera DMA
(Ed.), National Science Council of Sri Lanka.1982: 255.
Dassanayake MD and Fosberg FR (Eds.): A Revised
Handbook to the Flora of Ceylon. Smithsonian Institution
and National Science Foundation, Washington D.C.,
Amerind Publishing Co Pvt Ltd, New Delhi. 1981; vol 2.
Siva R and Krishnamurthy KV: Isozyme diversity in
Cassia auriculata L. African Journal of Biotechnology.
2005; 4: 772-75.
Umadevi P, Selvi S, Suja S, Selvam K and Chinnaswamy
P 2006: Antidiabetic and hypolipidemic effect of Cassia
auriculata  in  alloxan  induced  diabetic  rats.
International J of Pharmacology; 2: pp.601-607.
Kumaran A and Joel Karunakaran R: Antioxidant activity
of Cassia auriculata flowers, Fitoterapia. 2007; 78: 46-4.
Kumar RS, Ponmozhi M, Viswanathan P and Nalini N:
Activity of Cassia auriculata leaf extract in rats with
alcoholic liver injury. J of Nutritional Biochemistry.2003;
14: 452-58.
Vedavathy S and Rao KN: Antipyretic activity of six
indigenous medicinal plants of Tirumala hills. J of
Ethanopharmacology.1991; 33: 193-96.
A Anandan, R Eswaran, A Doss, G Sangeetha and SP
Anand: Chemical compounds investigation of Cassia
auriculata leaves—a potential folklore medicinal plant.
Bulletin of Environment, Pharmacology & Life Sciences,
2011; 20-3.
Benencia F and Courreges MC: Antiviral Activity of
Sandalwood oil against Herpes Simplex Viruses 1 & 2.
Phytomedicine 1999; 6(2): 119-123.
Desai VB et al.: Pharmacological Screening of HESP and
Sandalwood oil.  Indian Perfumer 1991; 35(2): 69-70.
Shankaranaryana KH et al.: Insect growth inhibitor from
the bark of Santalum album Phytochemistry. 1986; 19:
1239-40.
Kaur M et al.: Skin cancer Chemopreventive agent, a-
santalol induces apoptotic  death of Human Epidermoid
carcinoma A431 cells via caspase activation with
Dissipation of mitochondrial membrane and
cytochrome-Crelease. Carcinogenesis 2005; 26(2): 369-80.
Christopher GJ, Emilio L, Ghisalberti JA and Elizabeth L
Barbour: Quantitative co-occurrence of sesquiterpenes; a
tool for elucidating their biosynthesis in Indian
sandalwood, Santalum album. Phytochemistry 2006;
67(22): 2463-68.
Braun NA, Meier M and Pickenhagen W: "lIsolation &
chiral GC analysis of beta-  bisabolols trace constituents

4955


http://www.africamuseum.be/
http://www.loris.in/flora/data%20/images/16.jpg
http://www.loris.in/flora/data%20/images/16.jpg

Ujwala et al., IJPSR, 2015; Vol. 6(12): 4940-4957.

113.

114.

115.

116.

117.
118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

International Journal of Pharmaceutical Sciences and Research

from the essential oil of Santalum album L.(Santalaceae).
J. Essent. Oil Res. 2003; 15(1): 63-5.

The Unani Pharmacopoeia of India. Depatt. of AYUSH,
Ministry of Health & Family Welfare, Govt. of
India, New Delhi 2007; Part I, VVol. I: 7-8.

Anonymous: The Wealth of India. Vol. X (Sp-W),
Publications and Information Directorate, Council of
Scientific and Industrial Research (CSIR), New Delhi.
1982: 580-85.

Ali SS. Unani Advia-e-Mufradah. National Council for
Promotion of Urdu Language (NCPUL), New Delhi.
1997. 8th edition; 33.

Chopra RN, Nayar SL and Chopra IC: Glossary of Indian
Medicinal Plants. Council of Scientific &  Industrial
Research, New Delhi .1980: 191- 258.

Ghani N: Khazainul Adviyah. Munshi Nawal Kishore,
Lucknow. 1920; Vol. 1:230-31

Kabiruddin M: Makhzan-ul-Mufradat. Nadeem University
Printers, Lahore 1955; 75-6.

Khare CP: Indian Medicinal Plants—An Illustrated
Dictionary. First Indian Reprint, Springer (India) Pvt. Ltd.,
New Delhi. 2007; 717- 18.

Kirtikar KR and Basu BD: Indian Medicinal Plants. Lalit
Mohan Basu, Allahabad, India. 1980; 2nd edition. Vol. Ill,
1774-77.

Nadkarni KM: Indian Materia Medica. Popular Prakashan
Pvt. Ltd. Bombay. 1982; edition 3. Vol. I: 1292-94.

Kuttan G: Use of Withania somnifera Dunal as an
adjuvant during  radiation therapy. Indian J Exp. Biol.
1996; 34: 854-56.

Ziauddin M, Phansalkar N, Patki P, et al.: Studies on the
immune modulatory effects of Ashwagandha. J
Ethnopharmacol 1996; 50:69-76.

Davis L and Kuttan G: Immunomodulatory activity of
Withania somnifera. J Ethnopharmacol 2000; 71:193-200.

Rastogi RP and Mehrotra BN: Compendium of Indian
Medicinal Plants. 2nd Reprint, Central Drug Research
Institute, Lucknow and National Institute of Science
Communication, Council of Scientific and Industrial
Research, New Delhi. 1998; Vol. 1: 434-36; Vol. 2: 708-
10; Vol. 3: 682-84; Vol.4: 765-66; Vol. 5: 889-91; Vol. 6:

148.
Davis L and Kuttan G: Suppressive effect of
cyclophosphamide-induced toxicity by Withania

somnifera extract in mice. J Ethnopharmacology. 1998; 62
(3): 209-14.

Aggarwal R, Diwanay S, Patki P and Patwardhan B:
Studies on immunomodulatory activity of Withania
somnifera (Ashwagandha) extracts in experimental
immune inflammation. J Ethnopharmacol. 1999; 97: 27-35
Gautam M. et al.: Immune response modulation to DPT
vaccine by aqueous extract of Withania somnifera in
experimental system. Int Immunopharmacol. 2004; 4: 841-
49.

Rasool M and Varalakshmi P: Immunomodulatory role of
Withania somnifera root powder on experimental
induced inflammation: An in vivo and in vitro study.
Vascul Pharmacol. 2006; 44 (6): 406-10.

Dhuley JN: Effect of Asgand on lipid peroxidation in
stress-induced animals. J Ethnopharmacol. 1998; 7 (2):
173-78.

Ganasoundari A, Zare SM and Devi PU: Modification of
bone marrow radiosensitivity by medicinal plant extracts.
British J Radiology. 1997; 70 (834): 599-602.

Devi PU, Akagi K, Ostapenko V, Tanaka Y and Sugahara
T: Withaferin A: A new radiosensitizer from Indian

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

medicinal plant Withania somnifera. Intl J Radiation Biol.
1996; 69 (2): 193-97.
Devi PU, Sharada AC and Soloman FE: In vivo growth
inhibitory and radio-sensitizing effects of Withaferin A on
mouse Ehrlich ascites carcinoma. Cancer Letters. 1995; 95
(1, 2): 189-93.
Sharada AC, Solomon FE, Devi PU, Udupa N and
Srinivasan KK: Antitumour and radio-sensitizing effects of
withaferin A on mouse Ehrlich ascites carcinoma in vivo.
Acta. Oncology. 1996; 35 (1): 95-100.
Anonymous: The Wealth of India. Vol. X (Sp-W),
Publications and  Information Directorate, Council of
Scientific and Industrial Research, CSIR, New Delhi,
1982; 580-85.
Chopra RN, Nayar S and Chopra IC: Glossary of Indian
Medicine, CSIR Pub. New Delhi 1966; 128.
SE Potawale, VM Shinde, L Anandi, S Borade, H
Dhalawat and RS Deshmukh: Pharmacology Online, 2008;
2:144-57.
Selvanayagam ZE, Gnanavendhan SG, Chandhra Shekaran
P, Balakrishna K and Rao  RB: Plants with anti snake
venomactivity-a review on pharmacological and clinical
studies. Fitoterap, 1995; 65: pp.99-111.
Sinsheimer JE, Subba RG and Mcllhenny HM:
Constituents from Gymnema sylvestre Leaves: Isolation
and preliminary characterization of Gymnemic acids. J
Pharm  Sci, 1970; 59: pp.622-28.
Sinsheimer JE and Subbaraoc G: Constituents from
Gymnema sylvestre leaves VIII: Isolation, chemistry and
derivatives of gymnemagenin and gymnestrogenin. J
Pharm  Sci, 1971; 60: pp.190-93.
Saneja A, Sharma C, Aneja KR and Pahwa R: Gymnema
Sylvestre (Gurmar): A Review. Der Pharmacia Lett, 2010;
2 (1): 275-84.
Selvanayagam ZE, Gnanavendhan SG, Chandhra Shekaran
P, Balakrishna K and Rao RB: Plants with anti snake
venom activity-a review on pharmacological and clinical
studies. Fitoterap, 1995; 65: 99-111.
GP Dateo L and Long J: Gymnemic acid the anti-
saccharine principle of Gymnema sylvestre. Studies on the
isolation and heterogeneity of gymnemic acid Al. Agric
Food Chem, 1973; 21:pp.899-903.199.
K Yoshikawa, M Nakagawa, R Yamamoto, S Arihara and
K Matsuura: Anti sweet natural products v .structures of
gymnemic acid from gymnema sylvestre R.Br. Chem
Pharma Bull, 1992: 40: 1779-82.
JE Sinsheimer, GS Rao, Hugh M and Mcllhenny:
.Constituents from gymnema sylvestre leaves V: Isolation
and preliminary characterization of the gymnemic acids. J.
Pharm.Sci., 1970; 59(5): 622-28.
Y Kuzuko, A Kayoko, A Shigenoby and M KoujiL:
Structure studies of new antisweet constituents from
Gymnema sylvestris. Tetrahedron lett, 1989: 30(9): 1106-
1130.
Ankit Saneja, Chetan Sharma, KR Aneja and Rakesh
Pahwa: Gymnema Sylvestre (Gurmar): A Review. Der
Pharmacia Lettre, 2010; 2 (1): 275-84.
Pragya Tiwari, BN Mishra and Neelam S Sangwan:
Phytochemical and Pharmacological Properties of
Gymnema sylvestre, An Important Medicinal Plant.
BioMed Research International Volume 2014: 1-18.

NP Sahu, SB Mahato, SK Sarkar and G Poddar:
“Triterpenoid saponins from Gymnema sylvestre.”
Phytochemistry. 1996; vol. 41(4):1181-85.

W Stocklin: Gym nestrogenin, a new

pentahydroxytriterpene from the leaves of Gymnema
sylvestre R.Br, Helv Chim Acta, 1968; 51(6): 1235-42.

4956



Ujwala et al., IJPSR, 2015; Vol. 6(12): 4940-4957.

151

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.
164.

. Parotta JA: Healing plants of Peninsular India, New York,
CABI Publishing, 2001:495- 96.
Ross IA: Medicinal plants of the world: Chemical
constituents, Traditional and modern medicinal uses.
Totowa, New Jersey. 2001; vol. 2: 81-85
Sithisarn P, Supabphol R and Gritsanapan W: Antioxidant
activity of Siamese neem tree (VP1209). Journal of
Ethnopharmacology. 2005; 99(1):109-12.
Sharma P, Tomar L, Bachwani M and Bansa: Review on
Neem (Azadirechta indica): Thousand Problem One
Solution. Int. Res.J. of Pharmacy. 2011; 2(12):97-102.
Djenontin Tindo S, Amusant N, Dangou J, Wotto DV,
Avlessi F, Dahouénon Ahoussi E, Lozano P, Pioch D and
Sohounhloué KCD: Screening of Repellent, Termiticidal
and Preventive activities on Wood of Azadirachta indica
and Carapa procera (Meliaceae) seeds oils. ISCA
J.Biological Sci. 2012; 1(3): 25-9.
Mondal D and Mondal T: A Review on efficacy of
Azadirachta indica A. Juss based biopesticides: An Indian
perspective. Res.J. Recent Sci. 2012; 1(3): 94-99.
Lambole VB, Murti K, Kumar U, Sandipkumar PB and
Gajera V: Phytopharmacological properties of Aegle
marmelos as a potential medicinal tree: an overview. Int J
Pharm Sci Rev Res 2010; 5: 67-72.
Saswati Parichha. “Bael (Aegle Marmelos): Nature's Most
Natural Medicinal Fruit”, Orissa Review. 2004.
Kar A, Choudhry BK and Bandhopadhyay NG:
Comparative evaluation of  hypoglycemic activity of
some Indian medicinal plants in alloxan diabetic rats. J
Ethnopharmacol.2003; 84: 105-108.
Lampronti I, Martello D, Bianchi N, Borgatti M, Lambrtini
E, PivaR, Jabbars S, Choudhuri MS, Khan MT and
Gambari R: In Vitro anti proliferative effect on human
tumor cell lines of extracts from the Bangladeshi medicinal
plant Aegle marmelos Correa. Phytomedicine. 2003; 10:
300-30.
Karunanayake EH, Welihinda J, Sirimanne SR and
Sinnadorai G: Oral hypoglycemic activity of some
medicinal plants of Sri Lanka. J Ethnopharmacol. 1984;
11:223-31.
Parmar C and MK Kaushal: Aegle marmelos. In: Wild
Fruits. Kalyani Publishers, New Delhi, India. 1982: 1-5.
http://imww.Hort.Purdue.Edu/Newcrop/Parmar/01.Html.
D Venkatesan, CM Karrunakarn, SS Kumar and PTP
Swamy: ldentification of phytochemical constituents of
Aegle marmelos responsible for antimicrobial activity
against selected pathogenic organisms. Ethnobotanical
Leaflets. 2009; vol. 13: 1362-72.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

R Sivaraj, A Balakrishnan, M Thenmozhi and R
Venckatesh: Preliminary phytochemical analysis of Aegle
marmelos, Ruta graveolens, Opuntia dellini, Euphorbia
royleana and Euphorbia antiquoru. International Journal of
Pharmaceutical Science Research, 2011.vol. 2(1): 146-50.
S Rajan, M Gokila, P Jency, P Brindha and RK Sujatha:
Antioxidant and phytochemical properties of Aegle
marmelos fruit pulp. Int J Current Pharmaceutical Res.
2011. vol. 3(2): 65-70.

Kohli KR, Nipanikar SU and Kadbhane KP: A
Comprehensive Review on Trivrit [Operculina Turpethum
Syn. Ipomoea Turpethum]. International Journal of
Pharma and Bio Sciences. 2010. VVol.1 (4): 443 -52.

The Ayurvedic Pharmacopoeia of India. Government of
India, Ministry of health and family welfare, Department
of ISM & H, New Delhi. India 2001 Vol 3(1): 213-14,
404.

PV Sharma: Dravyaguna Vidnyana, Chaukhamba Bharti,
Varanasi (India), 2006; vol 2: 419-22.

KM Nadkarni and AK Nadkarni: Ed. Indian Materia
Medica Bombay Popular Mumbai. 2007; Vol I: 691-94.
Brahmanand Tripathi: Ed. Charakasamhita of Agnivesha
elaborated by Charaka & Drudhabala. Chaukhamba
Surbharti Varanasi, India 2008; Vol I: 60.

KR Srikantha Murty: Ed. Bhavprakasha of Bhavmishra,
Chaukhamba Shrikrishna Das, Varanasi, India. 2008; Vol.
11: 594.

Kohli KR, Nipanikar SU and Kadbhane KP: A
Comprehensive Review on Trivrit [Operculina
Turpethum Syn. Ipomoea Turpethum]. International
Journal of Pharma and Bio Sciences. 2010; Vol.1(4): 443-
52

M Jahangir Alam, Iftekhar Alam, Shamima Akhtar
Sharmin, M Mizanur Rahman, M Anisuzzaman and
Mohammad Firoz  Alam:  Micropropagation and
antimicrobial activity of Operculina turpethum (syn.
Ipomoea turpethum), an endangered medicine  plant.
Plant omics Journal2010; 3(2): 40-6.

Bapalal Vaidya, Nighantu Aadarsha. Chaukhambabi
Publishers, Varanasi (India), 2005; Vol Il: 101-06.

Ram Rastogi, BN Mehrotra, Shradha Sinha, Pushpa Pant
and Renu Sheth:  Compendium of Indian Medicinal
Plants, CDRI, Lucknow & National Institute of Science
Communication, New Delhi (India). 2006. vol 2: 499.

Ram Rastogi, BN Mehrotra, Shradha Sinha, Mukta
Shrivastava and Bela Bhushan Compendium of Indian
Medicinal Plants, CDRI Lucknow & National Institute of
Science Communication, New Delhi (India), 2002; Vol
1V:513.

How to cite this article:
Ujwala TK, Tomy S, Celine S and Udaya Chander JSJ: A Systematic Review of Some Potential Anti-Diabetic Herbs Used In India
Characterized By Its Hypoglycemic Activity. Int J Pharm Sci Res 2015; 6(12): 4940-57.doi: 10.13040/1JPSR.0975-8232.6(12).4940-57.

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research

4957



http://www.hort.purdue.edu/Newcrop/Parmar/01.Html

