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Abstract : The mankind has received a gift from mother-nature in the form of natural
laboratories present within diversified plant kingdom. The plants create secondary metabolites
for their own safety and many of these secondary metabolites are useful for human beings in
various kinds of ailments. Diabetes is not an exception to this, there are many secondary
metabolites isolated from plants which are now being utilized for treatment. The significance
of isolating metabolites from plants is that they have comparatively very less side effects as
compared to allopathic system of medicine (oral hypoglycaemic agents). This review takes
into account, the recent updates in the treatment of diabetes mellitus using herbal products and
phytochemical constituents reported so far.A total number of 150 plant species belonging to
numerous families are presented in this review which is useful in the treatment of diabetes
mellitus. Article also contains more than fifty medicinal compounds recently updated in
literature. The most important families in present review are fabaceae and cucurbitaceae. The
plants from these families are found to be of high therapeutic value to treat diabetes mellitus
however families like musaceae, punicaceae and aloaceae have been found to contain least
number of effective plant species. The plant parts contributing mostly active compounds are
leaves, fruit & seeds.

Keywords : Diabetes, Medicinal plants, Fabaceae, Cucurbitaceae.

Introduction

Diabetes is a deadly disease and millions of people are affected worldwide. The disease is characterised
by abrupt increase in blood glucose levels. It is estimated that by 2030, the population of approximately 400
million people will be affected by this disease and the cases are increasing at exponential rate. Still the patients
are dependent upon allopathic system of treatment like oral hypoglycaemic agents but some of the patients are
not well treated by these agents and therefore they are dependent upon synthetic insulin for reducing their blood
glucose levels. The mankind has received a gift from mother-nature in the form of natural laboratories present
within diversified plant kingdom. The plants create secondary metabolites for their own safety and many of
these secondary metabolites are useful for human beings in various kinds of ailments. Diabetes is not an
exception to this, there are many secondary metabolites isolated from plants which are now being utilized for
treatment.
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The significance of isolating metabolites from plants is that they have comparatively very less side
effects as compared to allopathic system of medicine (oral hypoglycaemic agents).

This review takes into account, the recent updates in the treatment of diabetes mellitus using herbal
products and phytochemical constituents reported so far.

For example, recently many researchers have reported medicinally active phytoconstituents from plants
like Annona squamosa,Withania coagulans, Mangifera indica, Rosmarinus officinalis etc. which have
hypoglycaemic activity comparable with standard drug like metformin in streptozotocin induced rat model or
alloxan induced rat model.

Current review contains wide information on anti-diabetic medicinal plants cultivated throughout
world.*?

Types of diabetes mellitus
They are categorised into two types-Type | and Type Il diabetes mellitus.

Type | diabetes is also known as insulin dependent diabetes mellitus, while type Il is known as non-
insulin dependent diabetes mellitus.

In IDDM (Type 1), the immune system of body recognises insulin as foreign body and the insulin is
destroyed or the immune system may also destroy the cells that release insulin and ultimately without insulin,
the body cells cannot absorb sugar eventually increasing blood sugar levels.

NIDDM (Type II) can be developed in any age of patients. It is also a lifestyle based progression of
disease which becomes more prominent in the age group 30-40 years. NIDDM accounts for 90-95% of total
diabetic population. In this case the insulin production by the [ cells of pancreas is normal but due to insulin
resistance the body cells are unable to make use of released insulin. In some cases the pancreas are producing
less quantity of insulin known as insulin deficiency.

Complications of diabetes mellitus

There are two types of complications observed micro vascular and macro vascular complication of
diabetes.

(a) Micro vascular complications-

Diabetes retinopathy can cause blindness in both type | and Type Il diabetes. Most of the patients
develop this complication within 15-20 years of diagnosis.

Diabetic nephropathy causes renal failure. In diabetic nephropathy the protein content (proteinuria) is
more than 500 mg/ 24hrs. Microalbuminuria is also observed at excretion rate of 100-300 mg/24htrs.

Diabetic neuropathy causes injury to neurons which ultimately results in death of neurons causing
severe neurogenic disorders in patients.

(b) Macro vascular complications-

One of the complications is process of atherosclerosis causing narrowing of arteries due to injury in
arterial wall. Because of this endothelial injury and inflammation, the low density lipid molecules start
depositing at the place of injury blocking coronary artery causing atheroma ultimately leading to IHD (Ischemic
Heart Disease). Myocardial infarction is very prominent in patient of diabetes.

Accumulation of excess glucose causes lipogenesis increasing the fat content of body ultimately
causing obesity.

Since sugars are high molecular weight compounds therefore diabetic patients develops hypertension.*
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Etiology of diabetes mellitus

In Type | diabetes, insulin can be damaged by once own immune system. This can be due to genetics or
environmental factors for example virus which can trigger the disease.

In Type Il diabetes most of the cells become insulin resistant or the pancreas is not generating enough
insulin. Patients with excess body fat, high blood pressure, high cholesterol are also under the risk factors.
Certain medications also increase the risk of type II diabetes for e.g. Statins, B-blockers, thiazides and some
corticosteroids, stress has been linked recently to type Il diabetes.

Medicinal plants used in diabetes management

From very early times many effective plants are known to humankind to treat diabetes mellitus.Plants
can create natural compounds which are non-toxic and very effective against diabetes. Despite increase in
synthetic drugs, still the natural products are more economical and significant. And now-a-days there is much
demand for alternative medicine from plant origin. We present in this review an avalanche of plants which are

used traditionally to cure diabetes (Tablel).

Table 1: List of Antidiabetic plants

S. Name of plant Family Common name Plant Reference No.
no. part
used
1 | Acacia Fabaceae Auri, Leaf ]
auriculiformis ear leaf acacia
2 Acacia arabica Mimosaceae Babul Gum 1°]
3 | Acacia ligulata Fabaceae Sandhill  wattle, | Whole 1]
umbrella  bush, | plant
marpoo, dune
wattle
4 | Aerva lanata Amaranthaceae Sunny khur Bark, (]
roots
5 Aegle marmelos Rutaceae Bael Fruit, Bl
leaves
6 | Allium cepa Liliaceae Pyaj Bulb ]
7 Aloe vera Aloaceae Ghee kunwar Leaf tH]
8 | Andrographis Acanthaceae Kalmegh Leaf, 1]
paniculata roots
9 Annona squamosa | Annonaceae Sharifa Seed, (6]
fruits
10 | Areca catechu Arecaceae Supari Seeds 1]
11 | Artemisia pallens | Compositae Davana Aerial ]
parts
12 | Azadirachtaindica | Meliaceae Neem Seed, 114
leaves,
bark
13 | Artemisia herba Asteraceae White worm | leaves (]
alba wood
14 | Allium sativum Alliceae Lahasun Bulb el
15 | Annona muricata Annonaceae Soursup, custard | Fruit 1
apple
16 | Aloe marlothii Asphodelaceae Mountain aloe Leaf 1]
17 | Allium porrum Amaryllidaceae Leek Stem ]
18 | Acosmium Fabaceae Malvecino Leaves 0]
panamense
19 | Ammoides pusilla | Apiaceae Cerfolium Whole A
plant




Jayendra et a/ /International Journal of ChemTech Research, 2018,11(08): 01-23.

20 | Allium hirtifolium | Amaryllidaceae Persian shallot Bulb %]
21 | Barlerialupulina | Acanthaceae Snake bush Aerial %]
parts
22 | Beta vulgaris Chenopodiaceae | Chukandar Stem 124l
23 | Begonia roxburghii | Begoniaceae East himalayan | Leaves =]
begonia
24 | Benincasa hispida | Cucurbitaceae Wax gourd Fruit &
25 | Biophytum Oxalidaceae Lajjalu Leaf =]
sensitivum
26 | Boerhavia diffusa | Nyctanginaceae Punarnava Leaf 7]
27 | Bombox ceiba Bombaceae Semul Leaves ]
28 | Brassica juncea Brassicaceae Rai Seeds ]
29 | Bridelia ferruginea | Euphorbiaceae Fula pulaar, | Leaves | I
manding maninka
30 | Cucumeropsis Cucurbitaceae White seed melon | Fruit =01
mannii
31 | Caesalpinia Cesalpinaceae Kantkarej Seeds 1]
bonducella
32 | Canjanus cajan Fabaceae Tuvar Leaves +2]
33 | Camellia sinesis Theaceae Chai ki patti Leaves 53]
34 | Capparis deciduas | Capparidaceae Keekar, kirir, | Fruit 4]
karril
35 | Casearia esculenta | Flacourtiaceae Saptarangi Roots 1]
36 | Cassiaauriculata | Cesalpinaceae Tanner Flowers | ¥4
37 | Catharanthus Apocynaceae Sadabahar Flowers | ¥
roseus and leaf
38 | Citrullus Cucurbitaceae Indryan Fruit, =]
colocynthis leaves,
stem
39 | Coccinia indica Cucurbitaceae Kundru Aerial 1=]
part
40 | Curcuma longa Zingiberaceae Haldi Rhizome | ¥
41 | Cynodon dactylon | Poaceae Doob Stem =]
42 | Cinnamomum Lauraceae Indian bay leaf, | Leaf 71
tamala tejpatta, malabar
leaf
43 | Crataeva nurvala | Capparaceae Varuna Bark ]
44 | Citrullus lanatus Cucurbitaceae Watermelon Fruit 50
45 | Curcurbita Cucurbitaceae Crookneck Fruit =0
moschata pumpkin
46 | Cassia abbreviata | Fabaceae Long tail cassia | Stem (0]
47 | Cecropia Urtiaceae Trumpet tree Bark 2
obtusifolia
48 | Cydonia oblonga Rosaceae Quince Fruit (]
49 | Cinnamomum Lauraceae True cinnamon Bark =
verum
50 | Calamus Arecaceae Slender  rattan | Whole =
pseudotenuis cane plant
51 | Callicarpa arborea | Verbenaceae Ghiwala, kumhar | Leaves £
52 | Cuscuta reflexa Convolvulaceae Giant dodder Whole =]
plant
53 | Cassia fistula Fabaceae Golden  shower | Fruit 1l
tree
54 | Dendrocalamus Poaceae Hamilton’s Stem 7]
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hamiltonii bamboo
55 | Diospyros Ebenaceae giant diospyros | Bark, ]
abyssinica roots
leaves
56 | Dillenia indica Dilleniaceae Elephant apple Fruit =]
57 | Diplazium Athyriaceae Vegetable fern Whole B
esculentum plant
58 | Dracocephalum Lamiaceae Moldavian Whole -]
modavica dragonhead plant
59 | Eniocostemma Gentiaceae Chhota chirata Whole il
littorale plant
60 | Eucalyptus globules | Myrtaceae Safeda Leaves 4]
61 | Eugenia uniflora Myrtaceae Surinam cherry Leaves 1]
62 | Eugenia jambolana | Myrtaceae Java plum Seed 4]
63 | Emblica officinalis | Phyllanthaceae Indian Fruit ]
gooseberry, amla
64 | Ficus racemosa Moraceae Gular Fruits %]
65 | Ficus bengalensis | Moraceae Bargad Fig 1]
66 | Ficus glomerata Moraceae Cluster fig tree Fruit 7]
67 | Ficus microcarpa | Moraceae Malayan banyan | Root, ]
bark, leaf
68 | Ficus religiosa Moraceae Sacred fig Bark, leaf | 1]
69 | Glycyrrhiza glabra | Fabaceae Licorice Roots 7]
70 | Glymnema Asclepiadaceae Madhu nashini Leaf 4]
montanum
71 | Gymnema sylvestre | Asclepiadaceae Gudmar Leaf 1+
72 | Gardenia ternifolia | Rubiaceae forest gardenia Fruit (]
73 | Geranium Geraniaceae Bloody geranium | Flower ]
sanguineum
74 | Gymnosporia Celastraceae Spikethorn Whole <]
buxifolia plant
75 | Helicteres isora Streailiaceae Maror phali Bark =]
76 | Hibiscus rosa | Malvaceae Gudhal Flowers | PU
sinensis
77 | Hygrophila Acanthaceae Talim khana Aerial 2]
auriculata parts
78 | Mimusops zeyheri | Sapotaceae milkwood leaves L]
79 | Hypoxis iridifolia | Hypoxidaceae Whole L]
plant
80 | Helianthus Asteraceae Jerusalem Root e
tuberosus artichoke, sunroot
81 | Indigofera Fabaceae Mysore panicled | Whole >3]
mysorensis indigo plant
82 | Ipomaea botatas Convolvulaceae | Sweet potato Roots >4]
83 | Khaya senegalensis | Meliaceae Khaya wood, | Bark ]
cailcedrat
84 | Lantana camara Verbenaceae Caturang Leaves =]
85 | Lactuca indica Asteraceae Indian lettuce Seeds 1]
86 | Langenaria Cucurbitaceae Calabash Fruit =0
siceraria
87 | Lactuca gracilis Asteraceae Whole =]
plant
88 | Millingtonia Bignoniaceae Indian cork Leaves =]
hortensis
89 | Mangiferaindica | Anacardiaceae Aam Leaf 2]
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90 | Momordica Cucurbitaceae Karela Fruit el
charantia
91 | Memecylon Melastomataceae | Anjani Leaves | ¥
umbellatum
92 | Momordica Cucurbitaceae Kadavanchi Fruits ]
cymbalaria
93 | Morus alba Moraceae Shetut Leaves ]
94 | Mucuma pruriens | Leguminosae Kavach Seeds >7]
95 | Murraya koeingii | Rutaceae Kadhi patta Leaves | P°
96 | Musa sapientum Musaceae Kela Flowers | P%
97 | Moringa oleifera Moringaceae Drumstick tree Leaves, |
seeds
98 | Mimusops zeyheri | Saptoaceae Milkwood Fruit 8]
99 | Momordica Cucurbitaceae Balsam pear Fruit 0]
balsamina
100 | Morinda citrifolia | Rubiaceae Cheese fruit Fruit 1°0]
101 | Nelumba nucifera | Nymphaeaceae Kamal Rhizome | Y
102 | Nigella sativa Ranunculaceae Black cumin Seeds >
103 | Ocimum sanctum Lamiaceae Tulsi Leaves 3]
104 | Oxalis griffithii Oxalidaceae Flower 9]
105 | Phyllanthus amarus | Euphorbiaceae Jangli amla Whole 0]
plant
106 | Picorrhiza kurroa | Scrophulariaceae | Kutka Roots 4]
107 | Pongamia pinnata | Fabaceae Karanja Flower 1>2]
108 | Pterocarpus Fabaceae Vijaysar, Leaves, | [
marsupium Malabar kino flower
109 | Punica grantum Punicaceae Pomegranate Flower 1°]
110 | Premna integrifolia | Lamiaceae Agnimantha, Whole 7]
arani plant
111 | Psidium guajava Myrtaceae Common guava | Fruit 1]
112 | Parkia biglobosa Mimosaceae Chenduphal Seeds ]
113 | Plumeria obtuse Apocynaceae Singapore Bark el
graveyard flower
114 | Pistacia lentiscus Anacardiaceae Mastic tree Whole el
plant
115 | Psoralea coryfolia | Fabaceae Bavanchiyani Seeds 1=l
baschi
116 | Portulaca oleracea | Portulacaceae Common Seeds 171
purslane
117 | Ricinus communis | Euphorbiaceae Eranda Roots 1°¢]
118 | Rosmarinus Labiatae Rosemary Bark seed |
officinalis
119 | Salacia oblonga Celastaceae Saptrangi Roots 70l
120 | Salacia reticulata | Celastaceae Kothala himbutu | Stem 1]
121 | Scoparia dulcis Scrophulariaceae | Sweet broom | Leaves 721
weed
122 | Sida cordifolia Malvaceae Bala Aerial 7]
and root
parts
123 | Swertica chirayita | Gentianaceae Kariyat Flowers | "
124 | Syzigium cumini Myrtaceae Jamun Seed 7]
125 | Sarcocephalus Rubiaceae African peach Fruit ]
lantifolius
126 | Securidaca Polygalaceae Violet tree Root (7]
longepedumculata
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127 | Sargentodoxa Lardizabalaceae | Hong teng Leaves ]
cuneata
128 | Senna italica Fabaceae Port royal senna | Leaves, |
seeds
129 | Santalum spicatum | Santalaceae Australian Bark 17e]
sandlewood,
waang, wollgat
130 | Solanum viarum Solanaceae The tropical soda | Fruit =]
apple
131 | Terminalia catappa | Combretaceae Badam Fruit 7]
132 | Terminalia pallida | Combretaceae Harad Fruit 178l
133 | Trigonella foenum | Fabaceae Fenugreek, methi | Seed 13l
graecum
134 | Tinospora Menispermaceae | Giloe Stem, 0]
cordifolia leaves
135 | Tetraclinis Cupressaceae Thuja articulate | Leaves, | !
articulata fruits,
136 | Tragia involucrata | Euphorbiaceae Climbing nettle | Whole 7]
plant
137 | Terminalia bellirica | Combretaceae Bahera Fruit 7]
138 | Trichosanthes Cucurbitaceae Snake gourd Fruit 7]
cucumerina
139 | Thymelaea hirsuta | Thymelaeaceae Mitnan Whole =
plant
140 | Teucrium polium Lamiaceae Felty germander | Whole ]
plant
141 | Telfairia Cucurbitaceae Fluted pumpkin | Fruit =]
occidentalis
142 | Tinospora fragrosa | Menispermaceae Leaves <]
143 | Tribulus terrestris | Zygophyllaceae Bindii Fruit 1=
144 | Tinospora Menispermaceae | Heart leaved | Leaves =l
cordifolia moonseed
145 | Urtica dioica Urticaceae Common nettle Leaves =]
146 | Vinca rosea Apocynaceae Rose periwinkle, | Flower =71
madagascar
periwinkle
147 | Vernonia Asteraceae Gymnanthemum | Whole =]
amygdalina amygdalinum plant
148 | Withania coagulans | Solanaceae Paneer ke phool | Fruit =21
149 | Waltheria indica Malvaceae Sleepy morning, | Leaves (201
basora prieta
150 | Zingiber officinale | Zingiberaceae Adrak Rhizome | ¥
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Distribution of families
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Figure 1: Distribution of families with Antidiabetic activity

*Qthers : amaranthaceae, aloaceae, alliceae, asphodelaceae, apiaceae, athyriaceae, brassicaceae, begoniaceae,
bombaceae, bignoniaceae, compositae, capparidaceae, capparaceae, cupressaceae, chenopodiaceae,
dilleniaceae, ebenaceae, flacourtiaceae, geraniaceae, hypoxidaceae, liliaceae, leguminoseae, lardizabalaceae,
labiatae, melastomataceae, musaceae, moringaceae,nyctanginaceae, nymphaeaceae, phyllanthaceae, punicaceae,
portulaceae, polygalaceae, rosaceae, ranunculaceae, streailiaceae, saptoaceae, santalaceae, theaceae,
thymelaeaceae, zygophyllaceae
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Plant part distribution
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Figure 2: Distribution of part of plant used to extract Antidiabetic compounds

Novel isolated anti diabetic compounds from plants

In the recent years many anti-diabetic natural compounds have been isolated from different species of
plants. Green algae Cladophora socialis cause potent inhibition of protein tyrosine phosphatase 1B, an enzyme
which helps in regulation of insulin receptors.*

Compounds cinnamaldehyde obtained from cinnamonum zeylanicum possesses anti diabetic activity
and was able to lower blood glucose level up to 63% as compared with glibenclamide in STZ induced rat
model.®

Artemisia dracunculus L. afforded a potent compound davidigenin and two more compounds from this
plant also known as Russian tarragon were found to be potent anti-diabetic compounds. These compounds were
able to activate PI3K pathway similar to insulin.®®Roots of Eriosema kraussianum N.E.Br. yielded twobioactive
compound kraussianone | and kraussianone Il which have vasodilatory and hypoglycaemic properties.®’4-
hydroxyderricin and xanthoangelol were obtained from ethanolic extract of angelica keiskeikoideumi were
found to have activity similar to insulin by PPAR-y receptor activation pathway. These compounds were
effective against diabetes mellitus and were able to decrease insulin resistance when compared with drug
pioglitezone.®®Ethanolic extracts of leaves of cephalotaxussinensus afforded threeflavonoids apigenin-5-O-[a-L-
rhamnopyranosyl-(1-4)-6-O-p-D-acetylglucopyranoside, apigenin &apigenin-5-O-[a-L-rhamnopyranosyl-(1-4)-
6-0-B-D-glucopyranoside which have anti hyperglycaemic affect compared to standard control insulin.*Leaves
of Averrhoa carambola L. yielded compound Apigenin-6-C-(20-O-a-L-rhamnopyranosyl)-B-L-fucopyranoside
which showed anti hyperglycaemic activity in alloxan induced diabetic rat model. Compound Apigenin-6-C-f-
L-fucopyranoside from the same plant was able to promote glucose induced insulin secretion and stimulated
glycogenesis.”Fruits of Pongamia pinnata L. Pierre afforded pongamol and karanjin which showed anti-
hyperglycemic activity STZ induced rat model. Both the compounds has similar efficacy as compared to
standard drug metformin.?Euonymus alatus yielded two compounds kaempferol, quercitin were found to have
anti hyperglycaemic effect. They were able to improve insulin stimulated glucose uptake in mature adipocytes
and are also found to have partial agonism in PPAR-y in a competitive ligand binding assay.**Machilus
philippoinense Merr from lauriaceae family afforded acylated compound kaempferol-3-O-a-L-
rhamnopyranosides by BDFI (bioassay dependent extraction & isolation) method were able to inhibit a-
glucosidase enzyme and had similar activity to acarbose.**Aspalthus linearis from fabaceae afforded aspalathin
was found to enhance glucose reuptake and increase insulin secretion. This compound was able to improve
impaired glucose tolerance in different rat models.**Tetracerascandens afforded many isoflavons such as
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genisteins and its derivatives genistein, 3’,5’-diprenylgenistein, 6,8-diprenylgenistein, derroneand alpinumis of
lavone were able to stimulate insulin secretion by AMPK activation. These compounds were also able to inhibit
protein, tyrosine phosphatase as compared to ursolic acid.’In recent years a number of antidiabetic natural
products have been discovered. Some of the important anti diabetic compounds have been summarized in Table

2.

Table2: Novel isolated anti diabetic compounds from plants along with botanical names & structures

kraussianum N.

E. Br.

1

Comp| Species Family Name of | Structure Ref.
ound compound
No.
1 Cladophora Chlorophycea | vanillic  acid 154]
socialis e derivative O
2 Cladophora Chlorophycea | Sulphate o 154]
socialis e analog of
vanillic acid | *° O " o
derivative O . ‘
Hooc J o SO4H
3 Cinnamonum | Lauraceae Cinnamaldeh 0 (5]
zeylanicum yde
Blume X
4 Artemisia Asteraceae davidigenin OH 1=l
dracunculus L. ‘
HO I
OH o]
5 Artemisia Asteraceae 2 4'- OH 15e]
dracunculus L. dihydroxy-4-
methoxydihy |
drochalcone O
OH [¢]
6 Artemisia Asteraceae 6- HO ° o OH 15l
dracunculus L. demethoxyca W \O/
pillarisin
7 Eriosema Fabaceae kraussianone- 1571
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glucopyranos
ide]

OH OH

8 Eriosema Fabaceae kraussianone- 1571
kraussianum N. 2
E. Br.
9 Angelica Umbelliferae | 4- 53]
keiskei hydroxyderri
Koidzumi cin
10 | Angelica Umbelliferae | xanthoangelol 15l
keiskei Koidzu ~ J\
(T
11 Cephalotaxus | Cephalotaxac | apigenin-5-
sinensis eae O-[o-L-
rhamnopyran
osyl-(1—4)-
6-0O-p-D- OOCH,C
acetylglucopy
ranoside]
HO, 0
OH OH
12 Cephalotaxus | Cephalotaxac | apigenin
sinensis eae
13 Cephalotaxus | Cephalotaxac | apigenin-5-
sinensis eae O-[a-L-
rhamnopyran
osyl-(1—4)-
6-O-B-D-
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HO
OH

o

OH [¢]

14 Averrhoa Oxalidaceae | Apigenin-6-
carambola L. C-(2-0-a-L-
rhamnopyran
osyl)-B-L-
fucopyranosi
de
15 Averrhoacara | Oxalidaceae | Apigenin-6-
mbola L. C-B-L-
fucopyranosi
de
16 Pongamiapinn | Fabaceae Pongamol = 1]
ata (L.) Pierre o OCH,
O X O
[¢] OH
17 Pongamiapinn | Fabaceae karanjin Bl
ata (L.) Pierre T
0 o
OCH;4
O
18 Euonymus Celastraceae | Kaempferol OH %2]
alatus ‘
HO O
O OH
OH o]
19 Euonymus Celastraceae | quercetin OH 2]
alatus ‘
OH
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OH

20 Machilusphilip | Lauraceae acylated 53]
pinense Merr. kaempferol-
3-0-0-L-
rhamnopyran
oside o
HO'
OH
iy R;=EC,R,=EC
OR,
21 | Machilusphilip | Lauraceae acylated B3
pinense Merr. kaempferol-
3-0-0-L-
rhamnopyran
oside o
K
HO'
OH
iy R;=EC,R,=ZC
OR,
22 Vacciniumvitis- | Ericaceae quercetin  3- OH 4]
idaea O-glycoside
HO (0]
OR
OH 0]
Quercetin-3-O-glucoside, R=Glucose
Quercetin-3-O-galactoside, R=Galactose
23 Vaccinium Ericaceae quercetin  3- OH 4]
vitis-idaea O-galactoside
HO o
OR
OH (o)
Quercetin-3-O-glucoside, R=Glucose
Quercetin-3-O-galactoside, R=Galactose
24 | Aspalathus Fabaceae Aspalathin HO O HO |15
linearis
HO
HO e
OH (e] OH
25 Tetracera Dilleniaceae | genistein HO ° 9]
scandens
OH o
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L

OH

\\\\\\\

Sl OH

OH 0]

26 Tetracera Dilleniaceae | 3',5'- 190]
scandens diprenylgeni
stein
27 Tetracera Dilleniaceae | 6,8- 15°]
scandens diprenylgeni
stein
28 Tetracera Dilleniaceae | derrone 1981
scandens
29 Tetracera Dilleniaceae | alpinumisofi =]
scandens avone
30 Morus alba L. | Moraceae Steppogenin- 7]
4"-0-B-D-
glucoside
OH (6]
31 Eriobotrya Rosaceae Cinchonainl OH 58]
japonica LIND b
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32 Withania Solanaceae | coagulin C B
coagulans
Dunal
33 Withania Solanaceae 17p- 5]
coagulans hydroxywitha
Dunal nolide K
34 Withania Solanaceae withanolide %9]
coagulans F
Dunal
35 Withania Solanaceae (17S,20S,22R %3]
coagulans )-
Dunal 140,150,17,
20B-
tetrahydroxy-
1-oxowitha-
2,5,24-
trienolide
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36 Withania Solanaceae | coagulin L 59
coagulans
Dunal
H OH
H o
HO'
HO
H OH
H H
37 Momordicacha | Cucurbitacea | Karaviloside B L0l
rantia e Xl {
(cucurbitane
glycoside)
Ry=All', Ry=H All=beta-D-allopyranosy!
Glc=beta-D-glucopyranosyl
Xyl=beta-D-xylopyranosyl
38 | Momordicacha |Cucurbitaceae | momordicosi o [
rantia des Q 3
(cucurbitane
glycoside)
R
l\o
Ry=glc', Ry=H All=beta-D-allopyranosyl
Glc=beta-D-glucopyranosyl
Xyl=beta-D-xylopyranosyl
39 Momordicacha | Cucurbitaceae | momordicosi on | I
rantia des R :
(cucurbitane B
glycoside)
2
R
1\0
Ri=All', R,=glc" All=beta-D-allopyranosy!l
Glc=beta-D-glucopyranosyl
Xyl=beta-D-xylopyranosyl
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40 Momordica | Cucurbitaceae | momordicosi ) L
charantia des S K :
(cucurbitane B
glycoside)
Ry
\o All=beta-D-allopyrandgsyl
Glc=beta-D-glucopyranosy!
Xyl=beta-D-xylopyrarjosyl
R;=Glc"(1to 6)-Glc', R,=glc"
41 Momordica | Cucurbitaceae | momordicosi ) T
charantia des T K S
(cucurbitane B
glycoside)
2
Ry
~5 All=beta-D-allopyrandsyl
Glc=beta-D-glucopyranosyl
Xyl=beta-D-xylopyrarjosyl
Ry=Xyl"(1 to 4)-[Glc"(1 to 6)]-Glc', Ry=glc"
42  |Costus speciosus | Cheilocostus | Costunolide (]
43 Astragalu Fabaceae Astragaloside H“OZJ
spropinquus Il
Schischkin
Astragaloside Il R{=Ac, R,=H
R;0 OH
OH
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[107]

glucoside)

44 Astragalus Fabaceae isoastragalosi o
propinquus del
Schischkin - | )
Isoastrogalactoside | R;=Ac, R,=Ac
45 Butea Fabaceae Stigmasterol 0]
monosperma  (
Lam.) Kuntze
46 Brucea Simaroubacea | bruceines E 104]
javanica (L.) e
Merr
47 Brucea Simaroubacea | bruceines D 104l
javanica (L.) e
Merr
48 Combretum Combretacea | lo- 0]
molle(R. Br.|e hydroxycyclo
ex G. Don) artenoid
Engl. & Diels (Mollic  acid
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49 Salvia Labiatae tanshinone | 0 (1061

miltiorrhiza
Bunge

50 Salvia Labiatae tanshinone (106]
miltiorrhiza 1A
Bunge

51 Salvia Labiatae 15,16- (106]
miltiorrhiza dihydrotanshi

Bunge none | O \
‘ O

Conclusion

Diabetes is mainly a lifestyle disease which is observed with increased serum glucose levels and it is
also associated with many other complication like glaucoma, cardio-vascular disorders, renal insufficiency and
sometimes amputations has also been observed in many patients due to decrease in wound healing properties
ultimately leading to gangrene. Many medicinal plants are useful in wound healing as well as controlling
diabetes mellitus. Medicinal plants themselves provide a number of biologically active compounds and they
also provide leads to other therapeutically useful compounds and therefore it becomes crucial to scan more
number of natural resources in order to treat diabetes mellitus. The combination of modern knowledge and
traditional knowledge can provide better drugs for diabetes mellitus with fewer side effects.

A total number of 150 plant species belonging to numerous families are presented in this review which
is useful in the treatment of diabetes mellitus. Article also contains more than fifty medicinal compounds
recently updated in literature.

The most important families in present review are Fabaceae and Cucurbitaceae. The plants from these
families are found to be of high therapeutic value to treat diabetes mellitus however families like Musaceae,
Punicaceae and Aloaceae have been found to contain least number of effective plant species. The plant parts
contributing mostly active compounds are leaves, fruit & seeds.

It is pertinent to mention here that while selecting the dose regimen, the physician must avoid a
combination of traditional and synthetic medicine which can cause hypoglycaemia in patients.

It is important that the combination of these medicinal plants should be used for glucose management
and the rejuvenation of dying tissues. Overall aim is to develop a better healthcare system using traditional
knowledge of medicine in order to create conducive environment for patients as well as much needed research
in Phytochemistry.



Jayendra et a/ /International Journal of ChemTech Research, 2018,11(08): 01-23. 20

Allopathic doctors are misguided about folk medicinal practices as they find it based on superstition or
just a placebo effect. The fact is that medicinal plants are the ultimate source of novel and efficacious drugs and
it is highly recommended to carry out further research so that we can harness the healing power of Mother
Nature.

Acknowledgment

Author acknowledges Dr. Ashok K. Chauhan for his valuable suggestions & Amity University, Noida
for providing necessary platform. This work has not received funding from any agency.

Conflict of Interests

The author has not declared any conflict of interests.

References:

1. Hemlatha S. et al, “Diabetes mellitus: An overview on its pharmacological aspects and reported
medicinal plants having antidiabetic activity,” Asian pacific journal of tropical biomedicine, 2012,
2(5):411-20

2. Jayendra et al. Antihyperglycemic activity of constituents of Withania coagulans dunal fruits. Trends in
Carbohydrate research 2012;4: 1-6.

3. Jayendra et al. Two new tetrahydroquinoline analogs from Indian medicinal plant Annona squamosa.
Journal of Pharmacy Research 2013;7: 510-515

4. Michael J. Fowler, clinical diabetes, 2008, 26(2):77-82

5. Krishnaiah D et al, “A review of the antioxidant potential of medicinal plant species,” Food and
Bioproducts Processing, 2011, 89(3):217-233

6. Wadood, A.; Wadood, N.; Shah, S. A. J Pak Med Assoc. 1989, 39(8), 208.

7. Enzo A Palombo, “Enzyme inhibitory and antioxidant activities of traditional medicinal plants:

Potential application in the management of hyperglycemia,” BMC Complementary and Alternative

Medicine, 2012 :12-77

Mukherjee, P. K.; Maiti, K.; Mukherjee, K.; Houghton P. J. J. Ethnophamacol. 2006, 106, 1.

9. Anandharajan, R.; Jaiganesh, S.; Shankernarayanan, N. P.; Viswakarma, R. A.; Balakrishnan,
A. Phytomedicine 2006, 13, 434.

10. Islam, M. S.; Choi, H.; Loots, D. T. Ann Nutr Metab. 2008, 53, 6.

11. Okyar, A.; Can, A.; Akev, N.; Baktir, G.; Sutlupinar, N. Phytother Res. 2000, 15(2), 157.

12.  Yu, B.C.; Hung, C. R.; Chen, W. C.; Cheng, J. T. Planta Med. 2003, 69, 1075.

13. Subramoniam, A.; Pushpangadan, P.; Rajasekharan, S.; Evans, D. A.; Latha, P. G.; Valsaraj, R. J.
Ethnophamacol. 1996, 50, 13.

14. Chattopadhyay, R. R. J. Ethnophamacol. 1999, 67, 373.

15. Rachid A. et al., “ Ethnopharmacological survey of medicinal plants used in the traditional treatment of
diabetes mellitus in the North Western and south western Algeria”, 2012, 6(10) : 2041-2050

16. Hemlatha S. et al, “An overview on antidiabetic medicinal plants having insulin mimetic
property,”Asian Pacific Journal of Tropical Biomedicine, 2012, 2( 4): 320-330

17.  DamintotiSimplice et al, “Ethnobotanical study of medicinal plants used in the management of diabetes
mellitus and hypertension in the Central Region of Togo,” pharmaceutical biology, 2011, 49(12)

18. Potgieter M. et al, “Ethnobotanical survey of medicinal plants used by Bapedi healers to treat diabetes
mellitus in the Limpopo Province, South Africa,” Journal of Ethnopharmacology, 2012, 141(1): 440-
445

19. M Aslan, “Hypoglycemic activity and antioxidant potential of some medicinal plants traditionally used
in Turkey for diabetes” , Journal of Ethnopharmacology, 2010, 128(2): 384-389

20. Shai L.J., “Yeast alpha glucosidase inhibitory and antioxidant activities of six medicinal plants
collected in Phalaborwa, South Africa”, South African Journal of Botany, 2010, 76(3): 465-470

21. M Bnouham et al, “Antidiabetic effect of some medicinal plants of Oriental Morocco in neonatal non-
insulin-dependent diabetes mellitus”, human and experimental toxicology, 2010, 29(10), 865-871

22. kazemi S. et al, “Liver-Protective Effects of Hydroalcoholic Extract of Allium HirtifoliumBoiss. in Rats
with Alloxan-Induced Diabetes Mellitus,” arya atherosclerosis, 2010, 6(1): 11-15

(o


http://www.sciencedirect.com/science/journal/03788741
http://www.sciencedirect.com/science/journal/02546299

Jayendra et a/ /International Journal of ChemTech Research, 2018,11(08): 01-23. 21

23.

24,
25.

26.

27.
28.

29.
30.

31.
32.
33.

34.
35.
36.
37.

38.

39.

40.

41.
42.
43.

44,

45.

46.
47.
48.

49.
50.
51.
52.

53.
54.

55.
56.

Suba, V.; Murugesan, T.; Arunachalam, G.; Mandal, S. C.; Saha, B. P. Phytomedicine 2004, 11(2-3),
202.

Grover, J. K; Yadav, S.; Vats, V. J. Ethnophamacol. 2002, 81, 81.

A. Kawano, H. Nakamura, S. Hata, M. Minakawa, Y. Miura and K. Yagasaki, Hypoglycemic effect of
aspalathin, a rooibos tea component from Aspalathus linearis, in type 2 diabetic model db/db
mice, Phytomedicine, 2009, 16, 437-43

L. H. Cazarolli, P. Folador, H. H. Moresco, I. M. Brighente, M. G. Pizzolatti and F. R. Silva, Mechanism of
action of the stimulatory effect of apigenin-6-C-(2"-O-alpha-l-rhamnopyranosyl)-beta-l-fucopyranoside
on “C-glucose uptake,Chem.-Biol. Interact., 2009, 179, 40712

Pari, L.; Amarnath Satheesh, M. J Med Food 2004, 7(4), 472.

Saleem, R.; Ahmad, M.; Hussain, S. A.; Qazi, A. M.; Ahmad, S. I.; Qazi, M. H.; Ali, M.; Faizi, S.;
Akhtar, S.; Husnain, S. N. Planta Med. 1999, 65, 331.

Grover, J. K; Yadav, S. P.; Vats, V. J. Ethnophamacol. 2003, 85(1), 1.

Clautilde Mofor Teugwa , “Anti-hyperglycaemic globulins from selected Cucurbitaceae seeds used as
antidiabetic medicinal plants in Africa,” BMC Complementary and Alternative Medicine, 2013: 13-63
Sharma, S. R.; Dwivedi, S. K.; Swarup, D. J. Ethnophamacol. 1997, 58(1), 39.

Jaiswal, D.; Rai, P. K.; Kumar, A.; Watal, G. Indian Journal of Clinical Biochemistry 2008, 23(2), 167.
Gomes, A.; Vedasiromoni, J. R.; Das, M., Sharma, R. M., Ganguly,D. K.J.
Ethnophamacol. 1995, 45(3), 223.

Pari, L.; Latha, M. Singapore Med J. 2002, 43(12), 617.

Abdel-Hassan, I. A.; Abdel-Barry, J. A.; Tarig Mohammed, S. J. Ethnophamacol. 2000, 71(1-2), 325.
Singh, G.; Gupta, P.; Puri, A.; Bhatia, G.; Maurya, R. Phytomedicine 2007, 14, 792.

Kar A. et al, “Comparative evaluation of hypoglycaemic activity of some Indian medicinal plants in
alloxan diabetic rats,” Journal of ethnopharmocology, 2003, 84(1): 105-108

Ravindran R.,“Evaluation of Traditional Indian Antidiabetic Medicinal Plants for Human Pancreatic
Amylase Inhibitory Effect In Vitro”, Evidence-Based Complementary and Alternative Medicine, 2010,
2011(2011)

Nima D. Namsa et al, “Herbal medicines used in the treatment of diabetes mellitus in Arunachal
Himalaya, northeast, India,” Journal of Ethnopharmacology, 2012, 141(3):786-795

Saipriya K, “Biochemical analysis of Cassia fistula aqueous extract and phytochemically synthesized
gold nanoparticles as hypoglycemic treatment for diabetes mellitus,” international journal of
biomedicine, 2012, 7:11189-1202

Vasu, V. T.; Madi, H.; Thaikoottathil, J. V.; Gupta, S. J. Ethnophamacol. 2005, 101(1-3), 277.

Gray, A. M.; Flatt, P. R. The Journal of Nutrition 1998, 128(12), 23109.

SI Rizvi et al, * Traditional Indian Medicines Used for the Management of Diabetes Mellitus,” Journal
of Diabetes Research,2013(2013)

Nain p. ,“Antidiabetic and antioxidant potential of Emblica officinalis Gaertn. leaves extract in
streptozotocin-induced type-2 diabetes mellitus (T2DM) rats,” Journal of Ethnopharmacology, 2012,
142(1):65-71

Narender, T.; Khalig, T.; Singh, A. B.; Joshi, M. D.; Mishra, P.; Chaturvedi, J. P.; Srivastava, A. K.;
Maurya, R.; Agarwal, S. C. European Journal of Medicinal Chemistry 2009, 44 (3), 1215.

Edwin, E.; Sheeja, E.; Chaturvedi, M.; Sharma, S.; Gupta, V. B. Phcog Mag. 2008, 4(13), 95.
Kalaiarasi, P.; Pugalendi, K. V. European Journal of Pharmacology 2009, 606(1-3), 269.

Ananthan, R.; Baskar, C.; NarmathaBai, V.; Pari, L.; Latha, M.; Ramkumar, K. M. Pharmacological
Research 2003, 48, 551.

Chattopadhyay, R. R. Gen. Pharmac. 1998, 31(3), 495.

Kumar, G.; Murugesan, A. G. J. Ethnophamacol. 2008, 116, 161.

Sachdewa, A.; Khemani, L. D. J. Ethnophamacol. 2003, 89(1), 61.

Vijayakumar, M.; Govindarajan, R.; Rao, G. M. M.; Rao, C. V.; Shirwaikar, A.; Mehrotra, S.;
Pushpangadan, P. J. Ethnophamacol. 2006, 104, 356.

Chakrabarti, R.; Damarla, R. K. B.; Mullangi, R.; Sharma, V. M.; Vikramadithyan, R. K.; Rajagopalan,
R. J. Ethnophamacol. 2006, 105, 102.

Miyazaki, Y.; Kusano, S.; Doi, H.; Aki, O. Nutrition. 2005, 21, 358.

Muruganandan, S.; Srinivasan, K.; Gupta, S.; Gupta, P. K.; Lal, J. J. Ethnophamacol. 2005, 97(3), 497.
Reyes, B. A. S.; Bautista, N. D.; Tanquilut, N. C.; Anunciado, R. V.; Leung, A. B.; Sanchez, G. C;
Magtoto, R. L.; Castronuevo, P.; Tsukamura, H.; Maeda, K. I. J. Ethnophamacol. 2006, 105(1-2), 196.



Jayendra et a/ /International Journal of ChemTech Research, 2018,11(08): 01-23. 22

57.
58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.

79.
80.

81.

82.

83.

84.

85.

86.

Bhaskar, A.; Vidhya, V. G.; Ramya, M. Fitoterapia 2008, 79, 539.

Kesari, A. N.; Kesari, S.; Singh, S. K.; Gupta, R. K.; Watal, G. J. Ethnophamacol. 2007, 112, 305

Pari, L.; Maheswari, J. U. J. Ethnophamacol. 1999, 68, 321.

Gacche N. R., “Profile of aldose reductase inhibition, anti-cataract and free radical scavenging activity
of selected medicinal plants: An attempt to standardize the botanicals for amelioration of diabetes
complications” Food and Chemical Toxicology, 2011, 49(8):1806-1813

Mukherjee, P. K.; Saha, K.; Pal, M.; Saha, B. P. J. Ethnophamacol. 1997, 58, 207.

Meddah, B.; Ducroc, R.; ElI Abbes Faouzi, M.; Eto, B.; Mahraoui, L.; Benhaddou-Andaloussi, A.;
Martineau, L. C.; Cherrah, Y.; Haddad, P. S. J. Ethnophamacol. 2009, 121(3), 419.

Vats, V.; Grover, J. K.; Rathi, S. S. J. Ethnophamacol. 2002, 79, 95.

Punitha, R.; Manoharan, S. J. Ethnophamacol. 2006, 105, 39.

Tamrakar, A. K.; Yadav, P. P.; Tiwari, P.; Maurya, R.; Srivastava, A. K. J. Ethnophamacol. 2008, 118,
435.

Mukherjee C, Bhattacharyya S, Ghosh S, Bhattacharyya DK (2002) Dietary effects of punicic acid on
the composition and peroxidation of rat plasma lipid. J Oleo Sci 51:513-522

Mohamed-1 KotbEl-Sayed, “Effects of Portulacaoleracea L. seeds in treatment of type-2 diabetes
mellitus patients as adjunctive and alternative therapy” Journal of Ethnopharmacology,
2011,137(1):643-651

Shokeen, P.; Anand, P.; Murali, Y. K.; Tandon, V. Food and Chemical Toxicology. 2008, 46(11), 3458.
Bakirel t, bakirel u, keles OU, ulgen SG, Yardibi H. in vivo assessment of antidiabetic and antioxidant
activities of rosemary (Rosmarinus officinalis) in alloxan-diabetic rabbits. J ethnopharmacol.
2008,116(1): 64-73

Huang, T. H.; Peng, G.; Li, G. Q.; Yamahara, J.; Roufogalis, B. D.; Li, Y. Toxicology and Applied
Pharmacology. 2006, 210(3), 225.

Im, R.; Mano, H.; Matsuura, T.; Nakatani, S.; Shimizu, J.; Wada, M. J. Ethnophamacol.;
2009, 121, 234.

Latha, M.; Pari, L.; Sitasawad, S.; Bhonde, R. Life Sciences. 2004, 75(16), 2003.

Kanth, V. R.; Diwan, P. V. Phytother Res. 1999, 13(1), 75.

Bajpai, M. B.; Asthana, R. K.; Sharma, N. K.; Chatterjee, S. K.; Mukherjee, S. K. Planta
Med. 1991, 57(2), 102.

Prince, P. S.; Menon, V. P.; Pari, L. J. Ethnophamacol. 1998, 61(1), 1.

Enzo A Palombo, “Enzyme inhibitory and antioxidant activities of traditional medicinal plants:
Potential application in the management of hyperglycemia,” BMC Complementary and Alternative
Medicine, 2012 :12-77

Nagappa, A. N.; Thakurdesai, P. A.; Rao, N. V.; Singh, J. J. Ethnophamacol. 2003, 88, 45.

Rao, B. K.; Sudarshan, P. R.; Rajasekhar, M. D.; Nagaraju, N.; Rao, C. A. J. Ethnophamacol. 2003, 85,
169.

Srichamroen, A.; Thomson, A. B.; Field, C. J.; Basu, T. K. Nutrition Research. 2009, 29(1), 49.

Patil n. r. “Evaluation of antidiabetic and related actions of some Indian medicinal plants in diabetic
rats” Asian Pacific Journal of Tropical Medicine,2011 , 4(1):20-23

EtukEU et al, “Ethnobotanical survey of medicinal plants used for the treatment of Diabetes mellitus in
the north western region of Nigeria.” Asian Journal of Experimental Biological Sciences, 2010 ,1(1) :55-
59

Hemalatha, S.; Wahi, A. K.; Singh, P. N.; Chansouria, J. P. N. J Ethnopharmacol. 2004, 93, 261.
Yasuka, I.; Yuri, M.; Masayoshi, Y.; Tsuyoshi, G.; Min-Sook, K.; Teruo, K.; Yasujiro, M.; Kikue, K.;
Takanori, T. Biochemical and Biophysical Research Communications. 2008, 373(3), 429.

Y. Feng, A. R. Carroll, R. Addepalli, G. A. Fechner, V. M. Avery and R. J. Quinn, Vanillic acid derivatives
from the green algaeCladophora socialis as potent protein tyrosine phosphatase 1B inhibitors, J. Nat. Prod.,
2007, 70, 1790-2

P. Subash Babu, S. Prabuseenivasan and S. Ignacimuthu, Cinnamaldehyde-a potential antidiabetic
agent, Phytomedicine, 2007, 14, 15-22

D. Govorko, S. Logendra, Y. Wang, D. Esposito, S. Komarnytsky, D. Ribnicky, A. Poulev, Z. Wang, W. T.
Cefalu and 1. Raskin, Polyphenolic compounds from Artemisia dracunculus L. inhibit PEPCK gene
expression and gluconeogenesis in an H4IIE hepatoma cell line, Am. J. Physiol.: Endocrinol. Metab.,
2007, 293, E1503-10



Jayendra et a/ /International Journal of ChemTech Research, 2018,11(08): 01-23. 23

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

J. A. Ojewole, S. E. Drewes and F. Khan, Vasodilatory and hypoglycaemic effects of two pyrano-isoflavone
extractives fromEriosema  kraussianum N.E. Br. [Fabaceae] rootstock in experimental rat
models, Phytochemistry, 2006, 67, 6107

T. Enoki, H. Ohnogi, K. Nagamine, Y. Kudo, K. Sugiyama, M. Tanabe, E. Kobayashi, H. Sagawa and |I.
Kato, Antidiabetic activities of chalcones isolated from a Japanese Herb, J. Agric. Food Chem., 2007, 55,
6013-7

W. Li, R. J. Dai, Y. H. Yu, L. Li, C. M. Wu, W. W. Luan, W. W. Meng, X. S. Zhang and Y. L. Deng,
Antihyperglycemic effect of Cephalotaxus sinensis leaves and GLUT-4 translocation facilitating activity of its
flavonoid constituents, Biol. Pharm. Bull., 2007, 30, 1123-9

L. H. Cazarolli, P. Folador, H. H. Moresco, I. M. Brighente, M. G. Pizzolatti and F. R. Silva, Mechanism of
action of the stimulatory effect of apigenin-6-C-(2"-O-alpha-l-rhamnopyranosyl)-beta-l-fucopyranoside
on “C-glucose uptake,Chem.-Biol. Interact., 2009, 179, 40712

A. K. Tamrakar, P. P. Yadav, P. Tiwari, R. Maurya and A. K. Srivastava, Identification of pongamol and
karanjin as lead compounds with antihyperglycemic activity from Pongamia pinnata fruits, J.
Ethnopharmacol., 2008, 118, 435-9

X. K. Fang, J. Gao and D. N. Zhu, Kaempferol and quercetin isolated from Euonymus alatus improve glucose
uptake of 3T3-L1 cells without adipogenesis activity, Life Sci., 2008, 82, 615-22

S. S. Leg, H. C. Lin and C. K. Chen, Acylated flavonol monorhamnosides, alpha-glucosidase inhibitors
from Machilus philippinensis, Phytochemistry, 2008, 69, 2347-53

H. M. Eid, L. C. Martineau, A. Saleem, A. Muhammad, D. Vallerand, A. Benhaddou-Andaloussi, L. Nistor,
A. Afshar, J. T. Arnason and P. S. Haddad, Stimulation of AMP-activated protein kinase and enhancement of
basal glucose uptake in muscle cells by quercetin and quercetin glycosides, active principles of the
antidiabetic medicinal plant VVaccinium vitis-idaea, Mol. Nutr. Food Res., 2010, 54, 991-1003

A. Kawano, H. Nakamura, S. Hata, M. Minakawa, Y. Miura and K. Yagasaki, Hypoglycemic effect of
aspalathin, a rooibos tea component from Aspalathus linearis, in type 2 diabetic model db/db
mice, Phytomedicine, 2009, 16, 437-43

M. S. Lee, C. H. Kim, D. M. Hoang, B. Y. Kim, C. B. Sohn, M. R. Kimand J. S. Ahn, Genistein-derivatives
from Tetracera scandens stimulate glucose-uptake in L6 myotubes, Biol. Pharm. Bull., 2009, 32, 504-8

M. Zhang, M. Chen, H. Q. Zhang, S. Sun, B. Xia and F. H. Wu, In vivo hypoglycemic effects of phenolics
from the root bark of Morus alba, Fitoterapia, 2009, 80, 4757

F. Qa'dan, E. J. Verspohl, A. Nahrstedt, F. Petereit and K. Z. Matalka, Cinchonain Ib isolated from Eriobotrya
japonica induces insulin secretion in vitro and in vivo, J. Ethnopharmacol., 2009, 124, 224-7

R. Maurya, Akanksha, Jayendra, A. B. Singh and A. K. Srivastava, Coagulanolide, a withanolide
from Withania coagulansfruits and antihyperglycemic activity, Bioorg. Med. Chem. Lett., 2008, 18, 65347
M. J. Tan, J. M. Ye, N. Turner, C. Hohnen-Behrens, C. Q. Ke, C. P. Tang, T. Chen, H. C. Weiss, E. R.
Gesing, A. Rowland, D. E. James and Y. Ye, Antidiabetic activities of triterpenoids isolated from bitter melon
associated with activation of the AMPK pathway, Chem. Biol., 2008, 15, 263-73

J. Eliza, P. Daisy, S. Ignacimuthu and V. Duraipandiyan, Normo-glycemic and hypolipidemic effect of
costunolide isolated from Costus speciosus (Koen ex. Retz)Sm. in streptozotocin-induced diabetic
rats, Chem.-Biol. Interact., 2009, 179, 329-34

A. Xu, H. Wang, R. L. Hoo, G. Sweeney, P. M. Vanhoutte, Y. Wang, D. Wu, W. Chu, G. Qinand K. S. Lam,
Selective elevation of adiponectin production by the natural compounds derived from a medicinal herb
alleviates insulin resistance and glucose intolerance in obese mice, Endocrinology, 2009, 150, 625-33

S. Panda, M. Jafri, A. Kar and B. K. Meheta, Thyroid inhibitory, antiperoxidative and hypoglycemic effects
of stigmasterol isolated from Butea monosperma, Fitoterapia, 2009, 80, 123-6

A. NoorShahida, T. W. Wong and C. Y. Choo, Hypoglycemic effect of quassinoids from Brucea javanica (L.)
Merr (Simaroubaceae) seeds, J. Ethnopharmacol., 2009, 124, 586-91

J. A Ojewole and S. O. Adewole, Hypoglycaemic effect of mollic acid glucoside, a lalpha-
hydroxycycloartenoid saponin extractive from Combretum molle R. Br. ex G. Don (Combretaceae) leaf, in
rodents, J. Nat. Med., 2009, 63, 117-23

S. H. Jung, H. J. Seol, S. J. Jeon, K. H. Son and J. R. Lee, Insulin-sensitizing activities of tanshinones,
diterpene compounds of the root of Salvia miltiorrhiza Bunge, Phytomedicine, 2009, 16, 327-35

kK %k Xk %k k



