Int. J. Pharm. Sci. Rev. Res., 23(2), Nov — Dec 2013; n° 54, 335-342

Review Article

ISSN 0976 — 044X

An Overview on Medicinal Plants with Antidiabetic Potential

MD. Gulshan*, N. Rama Rao
Department of Pharmaceutics including Industrial Pharmacy, Chalapathi Institute of Pharmaceutical Sciences, Guntur, AP, India.
*Corresponding author’s E-mail: gulshan.md210@gmail.com

Accepted on: 11-10-2013; Finalized on: 30-11-2013.

ABSTRACT

Diabetes is a metabolic disorder suffered by both the people of developed and developing countries. To improve human health and
to satisfy people’s desires for health care without intake of pharmaceuticals, there is a growing need to develop integrated
approaches toward management and prevention of diabetes mellitus. In Indian traditional system plant extracts are considered as
drug of choice as they are of lesser side effects compared to other type of medicines. So far, 800 species of plants have been
identified to possess antidiabetic effect. The present review emphasizes on herbal plants in alphabetical order A-Z which possess
antidiabetic potential. From the review it is concluded that most of the herbal plant can be able to reduce the blood glucose level by
stimulating the insulin secretion from pancreatic beta—cells of islets of langerhans and the animal models used for testing
antidiabetic activity are mostly alloxan and streptozotocin induced ones.
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INTRODUCTION

The use of medicinal plants in the treatment of diabetes is
an old practice. Recently, herbal medicines gained much
attraction for the treatment of various metabolic diseases
including diabetes, adiposity and cardiovascular
complications. The increasing worldwide incidence of
diabetes mellitus in adults constitutes a global public
health burden. It is predicted that by 2030, India, China
and United States will have the largest number of people
with diabetes. By definition, diabetes mellitus is
categorized as a metabolic disease characterized by
hyperglycemia resulting from defects in insulin secretion,
insulin action, or both. The vast majority of cases of
diabetes fall into two broad etiopathogenic categories. In
one category, type 1 diabetes, the cause is an absolute
deficiency of insulin secretion. In the other, much more
prevalent category, type 2 diabetes, the cause is a
combination of resistance to insulin action and an
inadequate compensatory insulin-secretary response
(American Diabetes Association, 2005). Currently
available therapies for diabetes include insulin and

various oral antidiabetic agents such as sulfonylureas,
biguanides and glinides. Many of them have a number of
serious adverse effects; therefore, the search for more
effective and safer hypoglycemic agents is one of the
most important areas of investigation. In diabetes,
hyperglycemia generates reactive oxygen species(ROS),
which in turn cause lipid peroxidation and membrane
damage and these free radicals play an important role in
the production of secondary complications in diabetes
mellitus(kidney, eye, blood vessel, and nerve damage).
Antioxidants have been shown to prevent the destruction
of 8- cells by inhibiting the peroxidation chain reaction
and thus they may provide protection against the
development of diabetes. Plants contain natural
antioxidants (tannins, flavonoids, vitamins C and E, etc.)
that can preserve - cell function and prevent diabetes
induced ROS formation. In this present review article an
attempt was made to list out the herbal plants possessing
antidiabetic activity by one or the other possible
mechanisms.

Table 1: List of herbal plants with antidiabetic effect
Drug induced

Botanical Name Extract, Part

Acacia auriculiformis (Leguminosae)* Acetone, bark, pods

Amaranthus viridis (Amaranthaceae)® MeOH, whole plant
Acacia Arabica (Leguminosae)® Chloroform, bark
Aegle marmelos (Rutaceae)’ AE, leaves
Agrimony eupatoria (Rosaceae)® AE, plant

Alangium salvifolium (Alangiacea)® MeOH, leaves

Allium sativum (Alliacea) ’
Aloe vera (Lilaceae) ®

Ethyl, ether, EtOH
EtOH, leaves

diabetes-animal

Mechanism of action

model

Alloxan - rat M insulin secretion

Alloxan - rat { in blood glucose and lipid profile

Alloxan - rat M insulin secretion

ST7 - rat Dlrect_ stimulation of glucose uptake by insulin
secretion

. Stimulation of insulin secretion BRIN-BD11

STZ - mice . Lo
pancreatic beta cell line in vitro

Dexamethasone - . .

examethasone Insulinotropic effect

rat

Alloxan- rat M insulin secretion

STZ- rat M insulin secretion
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Botanical Name

Annona squamosa (Annonaceae) °

Asparagus racemosus (Liliaceae) *°

Achyranthes rubrofusca (Amaranthaceae)™*

Andrographis paniculata (Acanthaceae)™

Argyriea cuneata (Convolvulaceae)™®
Barleria prionitis (Acanthacae)™

Bauhinia variegate (Caesalpiniaceae) *°
16,17

Berberine (Ranunculaceae)

Biophytum sensitivum (Oxalidaceae) **®

Boerhaavia diffusa (Nyctaginacea) *°

Bougainvillea spectabilis (Nyctaginaceae) °

Brassica nigra (Cruciferae) *°
Bryophyllum pinnatum (Crassulaceae)”

Bauhinia forficate (Fabacea) **

Capparis deciduas (Capparaceae) %

Cassia grandis (Leguminosae) *

Cerios decendra (Rhizophoraceae)

Colocasia esculenta (Araceae)”

Costus igneus (Costaceae) *°

Cinnamon zeyalnicum (Lauraceae)
Caesalpinia bonducella (Cesalpinaceae) *
Caffeine %

Camellia sininsis (Theaceae) “ 2> %

Capsicum frutescens (Solanaceae) *°

Catharanthus roseus (Apocynacea) *®
Citrullus colocynthis (Cucurbitaceae) **

Coccinia indica (cucurbitacea) ®

Cornus officinalis (Cornaceae)®

Caesalpinia digyna (Leguminosae)*®

Callistemon lanceolatus (Myrtaceae)*

Extract, Part

AE, EtOH,
leaves

EtOH, hexane,
chloroform and ethyl
acetate root

AE, EtOH, leaves

EtOH, plant

EtOH , leaves
AAE, leaves and root

EtOH, leaves

AE, Leaves
Chloroform, leaves

EtOH, leaves

AE, seed
AE, leaves

dried AE, leaves

AE and EtOH, Fruits
AE and EtOH, Stem
EtOH, leaves

EtOH, leaves
EtOH, leaves

Chloroform, bark

AE, seeds
Caffeine

Green tea
Red chilli

Dichloromethane —
EtOH leaves and twigs

pulp
EtOH, Leaves

MeOH, fruits

AAE roots

EtOH, leaves

Drug induced
diabetes-animal
model

STZ - rat

Isolated perfused
rat pancreas

Alloxan - rat

Alloxan - albino rat

Alloxan - rat
Alloxan - rat

Insulin — secreting
cell line INS-1

Sprague — Dawley
Rat pancreatic islets
Alloxan- rabbits
Alloxan - rat

STZ - albino rat
STZ - rat
STZ - rat

STZ-
male wistar rat

Alloxan - rat
Alloxan - rat
Alloxan - rat

Alloxan - rat

STZ-albino rat

STZ —rats

Alloxan - rats

Pancreatectomized
rats

STZ —rat
STZ — Sprague
Dawley rat

STZ - rat
Alloxan - rat

STZ — male rats

Alloxan, STZ - rats

STZ - nicotinamide
rat

STZ -rat

ISSN 0976 — 044X

Mechanism of action

M insulin secretion, increasing utilization of glucose
in muscle and inhibiting the glucose output from
liver

Insulinotropic activity

Pancreatic enzymes such as superoxide dismutase
(SOD), catalase (CAT) and glutathione level were
significantly 1

TG, TC, phospholipids, glycosylated haemoglobin,
alanine transaminase (ALT), aspartate transaminase
(AST), acid phosphatase (ACP) and alkaline
phosphatase(ALP) level

Lipid { potential.

{ blood glucose and glycosylated hemoglobin level
(6S,7E,9R)-9-hydroxymegastigma-4,  7-dien-3-one-
beta-glycopyraroside(roseoside) have insulinotropic
activity

Glucose - stimulated insulin insulin
sensitizing and insulinotropic agent

release,

Stimulates pancreatic beta cells to release insulin

A insulin sensitivity

M glycogenesis in the liver due to 1 insulin
sensitivity

Release of insulin

M insulin sensitivity

Acting at multiple sites of glucose regulatory
pathways, e.g. glucose tolerance, lipid profile,
glycogen biosynthesis, glucose uptake and insulin
release

{ blood glucose level,

{ blood glucose, TG, and TC level

{ blood glucose level

' blood glucose level and prevented loss of body
weight

{ of blood glucose level and prevented body weight
loss

Insulinotropic  effect of cinnamaldehyde,1Nin the
glucose uptake through glucose transporter (GLUT4)
translocation in peripheral tissues

M secretion of insulin in isolated islets

| body weight, fats, and { insulin resistance,
enhanced glucose — stimulated first — and second —
phase insulin secretion and beta — cell hyperplasia

Epigallocatechin gallate increases insulin activity

Insulinotropic

Enhance secretion of insulin

Mnsulin release

Insulin  secreting effect or through influence of
enzymes involved in glucose metabolism

GLUT4 mRNA and its protein expression in NIDDM
rat by promoting proliferation of pancreatic islets
and by 1 postprandial secretion of insulin and
therefore accelerating the glucose transport

Bergenin protect beta — cell against toxic challenge

Flavones 5, 7-dihydroxy-6, 8-dimethyl - 4’ — methoxy
flavone and 8-(2-hydroxypropan-2-yl)-5-hydroxy-7-
methoxy-6-methyl-4’ —methoxy flavone which
possess anti diabetic activity, regeneration of
pancreatic islets and 1 the insulin release
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Botanical Name

Caralluma sinaica (Asclepiadaceae)®

Caralluma tuberculata
(Asclepiadaceae) ¥

Cistus laurifolius (Cistaceae)®
Clausena lansium (Rutaceae)™

Cucumis trigonus (Cucurbitaceae) **

Cuminum cyminum (Apiaceae)*?

Cynodon datylon (Poaceae) **

Diospyros peregrine (Ebenaceae)*

Elephantopus scaber (Asteraceae) *>*°

Enicostemma littorale (Gentianaceae) *°

Ephedra distachya (Ephedraceae) ’

Eriobotrya japonica (Rosaceae) *’

Eucalyptus globules (Myrtacea) ®

Eugenia jambolana (Myrtaceae) 4"

Eucalyptus citriodora (Myrtaceae)*’
Emblica officinalis (Euphorbiaceae)>
Ficus bengalensis ss(Moraceae)*

Fermented unsalted soybeans®

Ficus amplissima (Moraceae) >

Ficus religosa (Moraceae) *®

Genistein®®

Ginkgo biloba (Ginkgoaceae) ®

Genista tenera (Leguminosae)®’

Gymnema sylvestre (Asclepiadaceae) *°

Gymnema montanum
(Asclepiadaceae) ***°

Helicteres isora (Sterculiaceae) *
Hibiscus rosa sinensis (Malvaceae) *°

Hordeum vulgare (Graminae)’

Heinsia crinata (Rubiaceae)®

Hunteria umbellate (Apocynaceae)®®

Hypoxis hemerocallidea (Hypoxidaceae)®®

Extract, Part

EtOH, leaves

MeOH, leaves

AE and EtOH leaves
MeOH, Stem bark

AE fruit

AE, Seeds

AE, Leaves

AE, Fruit

acetone, Plant

AE, Plant

Aqueous MeOH, AE,
Crude drug

AE, leaves

AE, Leaves

AE, EtOH, seeds

AE, leaves
Hydro MeOH, Seed
AE, bark

Fermented product

MeOH, bark

AE, bark

Genistein

AE, plant

n-butanol, Plant
AAE, AE leaves
AAE, stem

Butanol, root
EtOH, leaves

Hydralcoholic extract
of seeds

EtOH, leaves

AE, seed

AE, plant

Drug induced
diabetes-animal
model

STZ - diabetic
rabbits

STZ - induced
diabetic rat

STZ induced
diabetic rat

Alloxan - rats

STZ induced
diabetic rat

Alloxan - rat

STZ - rat

STZ-nicotinamide
rat

STZ —rat

Alloxan - rat

Alloxan - mice

Alloxan, rats

STZ - mice

STZ - rabbit

Alloxan - rat

STZ- Wistar rat

STZ - rat
Pancreatectomized
-rat

STZ- rat

STZ- rat

STZ- Sprague
Dawley rat

STZ - male wistar
rat

STZ - rat
Alloxan - rat
STZ - rat

glucose loaded rat
Alloxan - rats

STZ - rat

Alloxan - rat

Alloxan,
dexamethasone,
high fructose
induced
hyperglycemic rat

STZ —mice, rat

ISSN 0976 — 044X

Mechanism of action

{ plasma glucose levels

Stimulation of insulin release, inhibition of G-6-Pase
activity, enhancement of glucose utilization and
inhibition of glucose absorption

Potent inhibitor of a- amylase and a-glucosidase due
to polyphenolic compounds present in it

Imperatorin, chalepin - invitro insulin release
{ the elevated blood glucose level and lipid profile

M haemoglobin, glycosylated haemoglobin,
prevented decrease in body weight, |, plasma and
tissue cholesterol, phospholipids, free fatty acids and
triglycerides

{ urine sugar level, TC, LDL, TG
Polyphenolics and flavonoids act as antioxidants

/D insulin sensitivity, augmenting glucose dependent

insulin secretion and stimulating the regeneration of
islets of langerhans in pancreas due to a steroid
called 28Nor-22(R)With a 2, 6, 23-trienolide

Potentiation of glucose — induced insulin release
through K+ - ATP channel dependent pathway.

Regeneration and restoration of atrophied
pancreatic islets that induces the secretion of insulin.

Cinchonain b, procyanidin B-2, chlorogenic acid and
epicatechin, were tested for insulin secretory activity
in INS-1 cells, showed significant increase of insulin
secretion from INS-1 cells

M insulin secretion from the clonal pancreatic beta
cell

Inhibited  insulinase activity, enhances insulin
secretion from cells

{ the blood glucose level
Increase insulin level, antioxidant activity
{ the plasma glucose and serum lipids level

Isoflavonoid aglycones and small peptides improved
insulinotropic action

Regenerative effect of the on the B-cells of diabetic
rat

M the serum insulin

Genistein  directly acts on pancreatic beta-cells,
leading to activation of the cAMP, PKA signaling
cascade to exert an insulinotropic effect.

A insulin release

21 monoglycosyl and 12diglycosyl flavanoids {,
blood glucose level
M insulin release

N plasma insulin levels and significant in
hexokinase, glucose-6-phosphate dehydrogenase

Insulin —sensitizing activity

D Insulin release
Mobilization of insulin release

{ fasting blood glucose levels

M peripheral glucose uptake and improvement in
insulin resistance

{ the blood glucose level
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Botanical Name

Ipomoea reniformis (Convolvulus) *
Juglans regia (Juglandaceae) *®
Lepechinia caulescens (Lamiaceae) ®

Lantana aculeate (Verbenaceae)®

Limonia acidissima (Rutaceae) ¢

Luffa aegyptiaca (Cucubitaceae)

Medicago sativa (Fabaceae) °®

Momordica charantia (Cucurbitacea) * "

Mucuna pruriens (leguminosae) * *°
Mukia madeaspatana (Cucuerbitaceae)’*
Musanga cecropioides (Moraceae)™
Nymphaea pubescens (Nymphaeaeae)™

Nigella sativa oil (Ranunculaceae) "
Nervilia plicata (Orchidaceae)’
Ocimum gratissimum (Lamiaceae)”®
Panax ginseng (Araliacea) ®

Pandanus odorus (Pandanaceae) °

Parinari excels (Chrysobalanaceae) *°

Prunella vulgaris(Labiatae) ’
Piper betle (Piperaceae)™®
Psidium guajava (Myrtaceae)

Pterocarpus marsupium
(Fabaceae) *

Paspalum scrobiculatum (Poaceae)’’
Phoenix dactylifera (Arecaceae)™
Phyllanthus niruri (Euphorbiaceae)™

Phyllanthus simplex (Euphorbiaceae)®

Pongamia pinnata (Fabaceae)™

Radix rehmanniae (Scrophulariaceae) ’
Rehmania glutinosa (Scrophulariaceae) ®
Ricinus communis (Euphorbiaceae) *°
Rosmarinus officinalis (Lamiaceae) *
Syzygium cumini (Rutaceae) *°
Saliva lavandifolia (Lamiacea) ®
Sarcopoterium spinosum (Rosaceae) *> %
Selaginella tamariscina (Selaginellacae) ®
Semen coicis (Gramineae) ’

Smallanthus sonchifolius (Asteraceae) *
Stevia rebaudiana (Asteraceae) *

Swertia chirayita (Gentianaceae) °

Swertia punicea (Gentianaceae) *°
Solanum nigrum (Solanaceae)®
Sphenostylis stenocarp (Leguminosae)®®

Extract, Part

EtOH, AE, stem
MeOH, leaves
AE, flowers

EtOH, mature roots

AAE, AE, stem bark
AAE, AE, fruits

AE, plant

fruit juice

EtOH, seeds
MeOH, root
EtOH, stem bark
EtOH, plant

Qil

AAE, stem

AE, Leaves

AEE, berry

AE, root

AE, bark

AE, plant

AE, EtOH, Leaves

AE, Leaves

AAE, bark

AE, EtOH, plant
AE, leaves
MeOH aerial parts

Pet ether, ethyl
acetate, EtOH, water,
plant

EtOH, leaves

EtOH, rhizome
EtOH, rhizome
EtOH, root
EtOH, leaves
EtOH, Fruit

AE, plant

AE, plant

AE, EtOH, Plant
seeds

Organic solvents,
leaves

AE, Leaves

Hexane, plant

EtOAc, plant
AE, leaves
MeOH seeds

Drug induced
diabetes-animal
model

Alloxan - rat
male wistar rat
Alloxan - mice

Alloxan - rat

Alloxan - rat
Alloxan - rat

STZ - mice

Alloxan - rat

Alloxan - rat
Alloxan - rat
Alloxan - rat
Alloxan -rat

STZ-nicotinamide
hamster rat

STZ — nicotinamide

Alloxan — Wistar
rat

Obese mice
STZ - rat
Alloxan - rat
STZ - rat
STZ - rat

STZ - rat

Alloxan - rat

Alloxan - wistar rat
Alloxan - Wistar rat
Alloxan —rats

Alloxan —rats

Alloxan —rats

STZ - mice
Alloxan - rat
STZ -rat
Alloxan- rat
STZ-mice
Alloxan - rat
KK-A' mice
STZ - rat
Alloxan- rat

STZ -rat

Goto-Kakizak (GK)
rats, Wistar rats

Glucose loaded -
Male Albino rats

STZ -rat
Alloxan - rats
Alloxan — rat

ISSN 0976 — 044X

Mechanism of action

{ the blood glucose and lipid level
{ the blood glucose level
{ glucose tolerance, insulinomimetic activity

J the blood glucose, triglyceride, total cholesterol
and ™ the insulin and glycogen

N2 the blood glucose and malondialdehyde,
antioxidant enzymes were

Decrease the blood glucose

Stimulation of insulin secretion from the BRIN-BD11
pancreatic beta cell

Momrdicin, charantin, and a few compounds such as
galactose-binding lectin and insulin like protein
isolated from various parts of the plant possess
insulinomimetic activity

Insulin — like action

{ blood glucose level

{ fasting plasma glucose level
Regenerative potential

Insulinotropic property
Decrease in blood glucose levels
{ blood glucose levels

Stimulated insulin secretion
4-hydroxybenzoic acid possess
insulin secretory activity
Insulin secretory activity

Jiangtangsu
release insulin

repairs cells of pancreatic islet to

{ glycosylated hemoglobin

Strictinin, isostrictinin, edunculagin
sensitivity of insulin

improved

Pancreatic beta cell regranulation and insulinogenic
activity due to epicatehin present in the bark

Decrease in glycated haemoglobin level
M plasma insulin level
Cell regenerative power

Normalized the anti oxidant enzymes of liver and
kidney

{ blood glucose levels and prevented body weight
loss

/N insulin secretion’ | the glycogen content

N insulin secretion, { the glycogen content

A insulin secretion

A insulin secretion

Insulin secretion and inhibited insulinase activity
Insulin release

A insulin secretion

Repairing injured pancreatic islet beta cells
Prevention of pancreatic beta — cells injury

M synthesis and secretion of insulin

Stevioside possess insulinotropic and glucagonostatic
action

Blood sugar lowering poperty

Improves insulin resistance
{ blood sugar levels

{ blood by blood glucose levles
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Botanical Name

Solanum xanthocarpum (Solanaceae)®
Tabernanthe iboga (Apocynaceae)

Teucrium polium (Lamiaceae) *°

Tinospora crispa (Menispermaceae) > **

Tribuluks terrestris (Zygophyllaceae) ’

Trigonella foenum-graecum
(Leguminosae) ®°

Tephrosia villosa (Leguminosae) %
Tirum fetta rhomboidea (Poaceae)™

Terminalia superb (Combretaceae)®

Vaccinium arctostaphylos (Ericaceae)™

Vernonia amygdalina (Asteraceae)™

Zaleya decandra (Aizoaceae)™

Extract, Part

AE, leaves
AE, Plant

MeOH, AE
AE, stem

Saponin from
decoction of plant

AE, seeds

EtOH, leaves
EtOH

MeOH, CH, CL, stem
barks

EtOH, fruit

AE, leaves

EtOH, roots

Drug induced
diabetes-animal
model

Alloxan - rat, mice

rats pancreatic
islets of langerhans

STZ- rat

Alloxan - rat
Alloxan - mice

Alloxan - rat

Alloxan - rat
Alloxan -wistar rats

STZ -rat

Alloxan -wistar rats

STZ - rats

Alloxan - rats
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Mechanism of action

Insulin like activity

Insulin release involving the closure of K+ - ATP and
the intensification of calcium influx through voltage —
sensitive Ca2+ channels

Apigenin possess insulinotropic properties
Insulin release via modulation of beta- cell Ca2+
concentration

Increases serum insulin release
4-hydroxyleucine 1 glucose stimulated insulin
release

{ the blood glucose level

{ the blood glucose level

{ blood glucose levels

M expression of GLUT —4 and { the triglyceride
levels

Antioxidant activity, | triglyceride levels

Restored the antioxidant enzymes, glucose, urea,
creatinine, total cholesterol, triglycride, High density

Zizyphus mauritiana (Rhamnaceae)®’

Zizyphus spina- Christi (Rhamnaceae) *®

Petroleum ether, AE,
seed

Butanol, leaves

Alloxan - mice

STZ - rat

lipoprotein, low density lipo protein,

Restored the elevated biochemical parameters like
glucose, urea, creatinine, total cholesterol,
triglycride, High density lipoprotein, low density lipo
protein, hemoglobin and glycosylated hemoglobin
Christinin A 1 glucose —induced insulin release

AE — Aqueous extract, AAE — Alcoholic extract, MtOH — methanolic extract, EtOH — Ethanolic extract, STZ- Streptozotocin, CH, Cl, - Methylene chloride,
M -increase, | - decrease

DISCUSSION AND CONCLUSION

Though the medicinal herbal extracts showed significant
hypoglycemic properties, in most of the cases the
underlying molecular mechanism and the target of action
is still unknown. Most of the plant’s antidiabetic effect
was studied in laboratory animals with limited on human
beings. People living in remote areas, poor people and
people of developing countries still rely on herbal plants
for medicinal purposes as they cannot afford allopathic
medicines. As most of the plants are parts of daily dietary
supplements and few of them are cost effective, still
much of the research has to be done in bringing out the
herbal drugs as antidiabetic ones to circumvent the side
effects of existing allopathic medicines.
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