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Abstract
The rapid increase in incidence of Diabetes mellitus is becoming a serious threat to the people all over the world. It is
considered as one of the most common non-communicable diseases globally. Till recent times the treatment of the disease by
allopathic or synthetic drugs either has undesired side effects or are not cost effective to the population. Hence, the present
paper reviews on the herbal formulations of plants with their mechanism of action and pharmacological test results. A total of
50 plants belonging to 40 genera under 29 families are found useful against Diabetes. The majority of the medicinal plants
under review in the present article belongs to the family Menispermaceae and Verbenaceae followed by Combretaceae and
Moraceae. It is said that the herbal approach of management of disease may have late response but it corrects the related
metabolic abnormalities. Therefore, now-a-days much attention is drawn towards identification of plants and their
pharmacological evaluation for herbal formulations before recommended to prove their efficacy in human system.
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Introduction
Diabetes (Madhumeha) was known to Indian

‘Ayurveda’ since about 3000 years affecting the populace
of both developed and developing countries since time
immemorial. It was “Sushruta”, the great Indian physician
who diagnosed diabetes during 1000 B.C. Based on
different medicinal systems such as ‘Ayurveda’, ‘Unani’
and ‘Siddha’ the knowledge of medicinal plants has been
accumulated since many centuries. Diabetes is either
genetically inherited or is caused by the deficiency in
production of insulin by the pancreas or by the defect in
production of insulin. One of the common manifestations
of the metabolic disorder of Diabetes mellitus is
hyperglycemia (WHO, 1980). Chronic hyperglycemia can
cause damage to eyes, heart, nerves, kidneys and blood
vessels (Mayfield, 1998). Though there are many
synthetic drugs developed for patients suffering from
diabetes, none of them proved to be effective and had
undesirable side effects (Li et al., 2004). Therefore, there
was a need to acquire knowledge about the different

indigenous plants and herbal formulations to cure diabetes
(Satyanarayana et al., 2006). Many folklore indigenous
Indian medicinal plants have been found to be effective
in management of diabetes. It is advantageous to use
herbal drugs as they are easily available and have very
low side effects. The ethno-botanical survey reports about
800 plants that possess anti-diabetic potential (Alarcon
et al., 1998; Nanda and Satapathy, 2001; Satapathy et
al., 2001 & 2003; Satapathy and Chand, 2010). This study
reviews some important traditional herbs having anti-
diabetic activity which can help researchers and
physicians to make more success in the field of herbal
medications. Plants have been an exemplary source of
many currently available herbal drugs whose adequate
herbal formulations form the modern day cure for
Diabetes mellitus . The anti-diabetic or anti-
hyperglycemic effects of these plants is dedicated to the
ability of these plants to facilitate the metabolites in insulin
dependent processes or to restore the function of the
pancreatic tissue by increasing the insulin output. Hence,
the treatment of Diabetes mellitus  with herbal
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Table 1: List of Medicinal plants with anti-diabetic properties.
Medicinal plants Plant part(s) Extract Experimental Physiologic effects References
& Family used type animal
Aegle marmelos (L.) Fruit/ leaf Aqueous Rats Lower blood sugar Mudi et al. (2017), Ansari
Correa (Rutaceae) extract level by lowering et al. (2017), Panaskar

insulin resistance. et al. (2013).
Allium cepa L. Bulb Aqueous Rats Reduce blood glucose Ozougwu (2011).
(Amaryllidaceae) extract levels, serum cholesterol

(300 mg/kg) and serum lipids.
Alpinia galanga (L.) Rhizome Alcoholic Rats Control blood sugar level, Kaushik et al. (2013).
Willd. (Zingiberaceae) extract reduce urine albumin.
Anacardium occidentale Leaf Raw Rats Hypoglycemic. Sokeng et al. (2001).
L. (Anacardiaceae)
Annona squamosa L. Leaf Aqueous Unknown Hypoglycemic, anti- Teonard et al. (2015),
(Annonaceae) extract diabetic. Gupta et al. (2005).
Aristolochia indica L. Aerial part Chloroform Swiss Hypoglycemic, anti- Karan et al. (2012).
(Aristolochiaceae) extract albino mice diabetic.
Artocarpus hetero- Stem Ethanolic Rats Revert loss of weight, Ajiboye et al. (2018).
phyllus Lam. (Moraceae) extract increased urea and

creatinine.
Asparagus racemosus Root Ethanolic Rats Stimulates secretion of Somania et al. (2012),
Willd. (Asparagaceae) extract islet cells and clonal -cells. Hannan et al. (2007).
Azadirachta indica A. Leaf Aqueous Rats Reduce blood glucose level, Kazeem et al. (2013), Perez
Juss  (Meliaceae) extract lipid peroxidation. Gutierrez & de Jesus

Martinez Ortiz (2013),
Gupta et al. (2016).

Boerhaavia diffusa L. Leaf Aqueous Rats Acts by increasing insulin, Pari and Satheesh (2004),
(Nyctaginaceae) extract sensitivity and reducing Chopra et al. (1958),

blood glucose level. Kirtikar & Basu (1933).
Bougainvillea spectabilis Leaf Ethanolic Unknown Antihyperglycemic activity Purohit & Sharma (2006).
L. (Nyctaginaceae) extract due to insulin sensitivity.
Brassica juncea (L.) Seed Aqueous Rats Hypoglycemic activity. Thirumalai et al. (2011).
Czern.  (Brassicaceae) extract
Bryophyllum pinnatum Leaf Aqueous Rats Hypoglycemic effect. Ojewole (2005).
(Lam.) Oken extract
(Crassulaceae)
Canavalia ensiformis Seed Aqueous Unknown Hypoglycemic effect. Asolkar et al. (1992).
DC.  (Fabaceae) extract
Calotropis gigantea (L.) Leaf/ Aqueous Rats Lower serum glucose level. Rathod et al. (2011),
R.Br. ex Schult. flower extract Choudhary et al. (2012).
(Apocynaceae)
Carica papaya L. Fruit Aqueous Rats Lower blood sugar level. Oke (1998).

extract
Casearia esculenta Root Aqueous Rats Hypoglycemic and Yoganarasimhan (2000),
Roxb. (Flacourticeae) extract antihyperglycemic effect. Prakasam (2004).
Catharanthus roseus (L.) Leaf Methanolic Rats Hypoglycemic effect. Ohadoma & Michael
G.Don  (Apocynaceae) extract (2011).
Clerodendrum inerme Aerial Methanol Wistar Antidiabetic activity, Panigrahi et al. (2015)
(L.) Gaertn. part extract albino Reduction in blood sugar.
(Verbenaceae) rats
Clerodendrum Leaf Methanol Wistar Antidiabetic activity. Kar et al. (2015)
philippinum Schauer. extract albino
(Verbenaceae) rats

Table 1 contd....
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Medicinal plants Plant part(s) Extract Experimental Physiologic effects References
& Family used type animal
Clerodendrum serratum Leaf Methanol Wistar Antidiabetic activity. Kar et al. (2014)
L. (Verbenaceae) extract albino rats
Clerodendrum viscosum Leaf Methanol Wistar Decrease hyperglycemia, Panigrahi et al. (2015)
Vent. (Verbenaceae) extract albino rats Antidiabetic activity.
Cocculus indica Wight. Fruit Alcoholic Unknown Hypoglycemic, restores Kumar et al. (1993)
& Arn.  (Menispermaceae) extract -cells.
Cocculus hirsutus (L.) Leaf Aqueous Rats Antihyperglycemic effect. Badole et al. (2006).
Diels  (Menispermaceae) extract
Coscinium fenestratum Stem Alcoholic Rats Regulates glucose Punitha et al. (2005).
Goetgh. (Menispermaceae) extract homeostasis.
Emilia sonchifolia (L.) Whole Crude extract Rats Hypoglycemic effect. Monago & Ugbomeh
DC. ex Wight. plant (2004).
(Asteraceae)
Ficus benghalensis L. Bark Aqueous Unknown Antihypoglycemic effect. Bramachari et al. (1961),
(Moraceae) extract Geetha et al. (1994),

Cherian et al. (1993).
Ficus religiosa L. Bark Aqueous Rats Antidiabetic activity. Pandit et al. (2010),
(Moraceae) extract Kirana et al. (2009),

Kirana et al. (2011).
Momordica charantia L. Fruit Juice Rats Antidiabectic & antioxidant Mahmoud et al. (2017),
(Cucurbitaceae) activity. Ma et al. (2017).
Murraya koenigii (L.) Leaf Aqueous Rats Hypoglycemic effect. Narayana et al. (1975),
Spreng. (Rutaceae) extract Yadav et al. (2002),

Kesari et al. (2005).
Naringi crenulata (Roxb.) Leaf Methanol Wistar Antidiabetic activity. Mekap et al. (2016)
Nicolson (Rutaceae) extract albino rats
Nelumbo nucifera Rhizome Ethanolic Rats Hypoglycemic effect. Kato et al. (2015),
Gaertn. (Nelumb- extract Mukherjee et al. (1997).
onaceae)
Nyctanthus arbori- Flower Aqueous Mice Decrease blood sugar Rangika et al. (2015).
tristis L. (Oleaceae) extract levels.
Oxalis corniculata L. Whole Plant Methanol Wistar Antidiabetic activity. Mekap et al. (2016).
(Oxalidaceae) extract albino rats
Phyllanthus emblica Fruit Aqueous Unknown Antidiabetic, antioxidant, Nampoothiri et al. (2011).
L. (Euphorbiaceae) extract free-radical scavenging

property.
Piper longum L. Dry fruit Crude extract Rats Antihyperglycemic and D’souza et al. (2014).
(Piperaceae) antilipidic peroxidative

effect.
Polyalthia longifolia Root bark Methanol Wistar Antihyperglycemic, Ghosh et al. (2011).
var. Pendula extract albino rats Antidiabetic activity.
(Annonaceae)
Polyalthia longifolia Stem bark Methanol Wistar Antidiabetic activity. Ghosh et al. (2009).
var. Pendula extract albino rats
(Annonaceae)
Polyalthia longifolia Stem bark Methanol Wistar Antidiabetic activity. Ghosh et al. (2010).
var. Angustifolia extract albino rats
(Annonaceae)

Table 1 contd....
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Medicinal plants Plant part(s) Extract Experimental Physiologic effects References
& Family used type animal
Polyalthia longifolia Stem bark Chloroform Wistar Antidiabetic activity. Ghosh et al. (2008).
var. Angustifolia extract albino rats
(Annonaceae)
Sida rhombifolia L. Aerial part Methanol Wistar Antidiabetic activity. Ghosh et al. (2011).
(Malvaceae) extract albino rats
Sida rhombifolia L. Root Methanol & Wistar Antidiabetic activity. Ghosh et al. (2009).
(Malvaceae) aqueous albino rats

extract
Sida acuta L. Root Aqueous Wistar Antidiabetic activity. Jena et al. (2011).
(Malvaceae) extract albino rats
Streblus asper Lour. Stem bark Petroleum ether Albino Antidiabetic activity. Karan et al. (2013).
(Moraceae) extract & the rats

isolated
compound,

 -amyrin acetate.
Streblus asper Lour. Root Petroleum Swiss Antidiabetic activity. Karan et al. (2012).
(Moraceae) ether extract albino

mice
Syzyguim cumini Leaf, seed, Crude extract Unknown Antihyperglycemic effect. Bramachari et al. (1961),
(L.) Skeels fruit, bark Rahman et al. (1989).
(Myrtaceae)
Terminalia bellirica Fruit Methanolic Unknown -amylase and -amylase Latha & Daisy (2013).
(Gaertn.) Roxb. extract inhibitor activity.
(Combretaceae)
Terminalia chebula Seed Chloroform Rats Anti diabetic and Rao et al. (2004).
Retz. (Combretaceae) extract reno-protective.
Terminalia catappa L. Fruit Petroleum ether, Rats Antidiabetic effect. Nagappa et al. (2003).
(Combretaceae) methanol &

aqueous extract
Tinospora cordifolia Stem Methanolic Wistar rats Reduce blood sugar Sangeta et al. (2013),
(Willd.) Hook.f. & extract level, HBA1c level. Rajalakshmi & Anita
Thoms. (Menisperm- (2016).
aceae)
Toddalia asiatica (L.) Leaf Methanol Wistar Reduction in blood Mekap et al. (2016).
Lam. (Rutaceae) extract albino rats glucose level.
Trigonella foenum- Seed Dry powder Rats Improves blood sugar Sankar et al. (2012),
graecum L. (Fabaceae) level and anti oxidant Pradeep & Srinivasan

activity. (2018).
Vetiveria zizanioides Root Ethanol Wistar Antidiabetic activity Karan et al. (2012).
(L.) Nash (Poaceae) extract albino rats
Zingiber officinale Fruit Aqueous Rats Reduce blood glucose level, Ozougwu & Eyo (2011).
Roscoe.  (Zingiberaceae) extract total serum lipids, total

serum cholesterol.

Table 1 contd....

formulations/drugs aims on protecting -cells and
maintaining the glucose levels. Plants contain many
secondary metabolites like glycosides, alkaloids,
terpenoids, flavonoids, carotenoids etc. that frequently
implies having anti-diabetic effect.

A detailed and comprehensive literature review was

made by searching various websites as well as relevant
research papers published besides the study materials
available at different educational and research institutes
including Centurion University of Technology and
Management, Odisha, India. Various proceedings,
scientific journal articles on medicinal plants, herbal
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Fig. 1: Percentage of the various plant parts used as medication.

practices and formulations and recommendations and
communiqués of World Health Organisation documents
were referred with regards to the medicinal plants having
anti-diabetic properties. The search keywords such as
medicinal plants, diabetes mellitus, herbal formulations,
anti-diabetic drug plants, physiological effects etc. were
used for finding out related research articles for the
preparation of updated review article.

The results of the review study revealed the reports
on the use and evaluation of fifty potential medicinal plants
with anti-diabetic properties and compiled in details of
their folklore claims and experimental status (Table 1).
The present review article enumerates the updated
information and documentation of the indigenous
medicinal plants used for the treatment of Diabetes
mellitus. The results of the present exhaustive literature
survey indicated that the data on 50 plants belonging to
40 genera under 29 families involved in treating the
disease. It was also found that majority of the plant species
used against diabetes belonged to the angiospermic family
Menispermaceae and Verbenaceae followed by

Combretaceae and Moraceae. Analysis of the data
indicated that all the parts of the plants have been used
for the treatment of the disease; however leaf is more
frequently used (32%) followed by fruit and bark (15%
each), root (11%), stem (6%), seed (5%), whole plant,
rhizome, and aerial part (4% each), flower and bulb (2%)
(Fig. 1).

Conclusion
Traditional system of treatments are now-a-days

accepted all over the world as they are considered to be
less toxic and free from side effects than the synthetic
drugs (Dhanabal et al., 2004). The medicinal plants have
played a pivotal role for multinational drug industries and
research institutes for the discovery biologically active
compounds used as potential drugs. The information
concised in the present revised article may be of immense
help to drug manufacturers for further extensive scientific
evaluation leading to novel herbal approach for
management and control of diabetes mellitus in future.
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