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ABSTRACT 

 Diabetes mellitus is one of the most common non-communicable diseases globally. It is not a single 

disease but is a group of metabolic disorder affecting a huge number of population in world. Oral 

hypoglycemic agents like biguanides and sulphonylureas are still play important role in the management of 

the Diabetes mellitus but it have some side effect so there are an increasing number of people seeking 

alternative therapies that may have less severe or no side effects. Several medicinal Plants such as Allium 

cepa, Anacardium occidentale, Andrographic paniculata, Momordica charantia, Azadirachtha indica, 

Brassica oleraccia, Cinnamomum tamala and Withania sominifera  have been used to control diabetes in 

the traditional medicinal systems of many cultures worldwide. In this review  gives information about 

scientific name, family and the parts of the plant used to treat diabetes. 
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1. INTRODUCTION 

 Diabetes Mellitus is a metabolic disorder 

characterized by hyperglycemia due to defect in insulin 

secretion, insulin action or both. Over the last century 

human life style and food habits have drastically 

changed which lead to various chronic diseases. 

Diabetes milletus is one such disease which is causing 

serious problems to human health[1]. The number of 

people suffering with diabetes worldwide is increasing 

at alarming rate. It is predicted that the number of 

diabetes person could reach up to 366 million by the 

year 2030[2]. Without enough insulin, the cells of the 

body cannot absorb sufficient glucose from the blood; 

hence blood glucose levels increase, which is termed as 

hyperglycemia. If the glucose level in the blood remains 

high over a long period of time, this can result in long 

term damage to organs, such as the kidneys, liver, eyes, 

nerves, heart and blood vessels. Complications in some 

of these organs can lead to death[3]. The practice of 

traditional medicine using medicinal plants is as old as 

the origin of man. This type of healthcare was described 

as Herbalism or Botanical medicine[4]. Diabetes and 

herbs have a long relation from the past. Thus, plants 

are a potential source of anti-diabetic drugs which can 

be proved by the ethnobotanical information reports 

about 800 plants that may possess anti-diabetic 

potential. Although, synthetic oral hypoglycemic 

agents/insulin are the mainstream treatment of diabetes 

and are effective in controlling hyperglycaemia, they 

have prominent side effects and fail to significantly alter 

the course of diabetic complications. This forms the 

main reason for an increasing number of people finding 

alternating therapies that may have less severe or no 

side effects[5,6]. Globally, sales of herbal medicines are 

growing by about 10% annually. Over 25% of our 

common medicines contain at least some compounds 

obtained from plants. In less developed countries the 

World Health Organization estimates that 75-80% of 

the people rely on plant based medicines for primary 

health care. The use of traditional medicine has 

increased in developed countries also, mainly due to the 

failure of modern medicine to provide effective 

treatment for chronic diseases and emergence of multi 

drug resistant Bacteria and Parasites. The adverse effect 

of chemical drugs, questioning of the approaches and 

assumptions of allopathic medicine, their increase in 

costs and greater public access to information on 

traditional has also lead to an increase in interest in 

alternative treatment [7]. 

1.1. Classification of diabetes: The first widely 

accepted classification of diabetes mellitus was 

published by WHO in 1980 [8] and, in modified form, in 

1985. The 1980 and 1985 classifications of diabetes 

mellitus and allied categories of glucose intolerance 

included clinical classes and two statistical risk classes. 

The 1980 Expert Committee proposed two major 

classes of diabetes mellitus and named them, IDDM or 

Type 1, and NIDDM or Type 2. In the 1985 Study 

Group Report the terms Type 1 and Type 2 were 

omitted, but the classes IDDM and NIDDM were 

retained, and a class of Malnutrition–related Diabetes 

Mellitus (MRDM) was introduced. In both the 1980 and 

1985 reports other classes of diabetes included Other 

Types and Impaired Glucose Tolerance (IGT) as well as 

Gestational Diabetes Mellitus (GDM). These were 

reflected in the subsequent International Nomenclature 

of Diseases (IND) in 1991, and the tenth revision of the 

International Classification of Diseases (ICD–10) in 

1992. The 1985 classification was widely accepted and 

is used internationally [9,10]. This classification is 

summarized in Table no.1. 
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Table.1.Classification of diabetes  

Class name Characteristics 
Insulin-dependent diabetes mellitus 

(IDDM) 

* Low or absent levels of circulating endogenous insulin and    

   dependent on injected insulin to prevent ketosis and sustain life. 

* Onset predominantly in youth but can occur at any age. 

* Associated with certain HLA and GAD antigens. 

* Abnormal immune response and cell antibodies are frequently          

   present at diagnosis. 

* Etiology probably only partially, as only 35% of monozygotic twins         

   are concordant for IDDM. 

Non-insulin-dependent diabetes 

mellitus (NIDDM) 

* Insulin levels may be normal,elevated, or depressed;                       

   hyperinsulinemia and insulin resistance. 

* Characterize most patient; insulinopenia may develop as the disease         

    progresses. 

* Not insulin-dependent or ketosis-prone undernormal circumstances,     

   but may use insulin for treatment of hyperglycemia. 

* Onset predominantly after age 40 years but can occur at any age. 

* Approximately 50% of men and 70% of women are obese 

* Etiology probably strongly genetic as 60%-90% of monozygotic   

   twins are concordant for NIDDM. 

Gestational diabetes(GDM) * Glucose intolerance that has its onset or recognition during pregnacy. 

* Associated with older age, obesity, family history of diabetes. 

*Conveys increased risk for the women for subsequent progression to  

   NIDDM. 

* Associated with increased risk of macrosomia. 

Other type of diabetes, including 

diabetes secondary to or associated with  

* Pancreatic disease 

* Hormonal disease 

* Drug or chemical exposure 

* Insulin receptor abnormalaties 

* Certain genetic syndromes 

* In addition to the presence of the specific condition, hyperglycemia      

   at a level diagnostic of diabetes is also present. 

* Causes of hyperglycemia are known for some condition e.g. pacreatic   
    disease; in other cases an etiologic relationship between diabetes and   

    the other condition is suspencted. 

1.2. Pathophysiology of diabetes mellitus: Diabetes mellitus is divided into 2 main types: 

a. Type I (insulin-dependent Diabetes mellitus or IDDM): It occurs due to insulin insufficiency because the body 

does not generate any insulin and patients entirely depend on an exogenous supply of insulin. IDDM is more 

pronounced in children and young adults [11]. It causes severe damage to the pancreatic β-cells. It is categorized as 

autoimmune (immune mediated) Diabetes (type 1A) or idiopathic Diabetes with β - cell destruction (type 1B), 

although the precise description of the later is still unknown [12]. 

b. Type II (non -insulin -dependent Diabetes mellitus or NIDDM): Type 2 diabetes mellitus is one of the most 

common diseases of the western world and is associated with cardiovascular disease [13]. Patients suffering from 

NIDDM are unable to respond to insulin and can be treated with exercise, diet management and medication. Mostly, 

its onset is in adulthood, largely occurring in obese people over 40 years of age. It indicates a condition with disturbed 

carbohydrate and fat metabolism. Hypertension, hyperlipidemia, hyperinsulinemia and atherosclerosis are often 

allied with Diabetes.  

           Both the types demonstrate some frequent symptoms like high blood sugar levels, unusual thirst, extreme 

hunger, frequent urination, extreme weakness, blurred vision etc. Although the pathophysiology of Diabetes is not 

entirely understood, many studies indicate the participation of free radicals in the pathogenesis of Diabetes [14] and 

its complications [15-17]. Free radicals are proficient enough of damaging cellular molecules, proteins, lipids and DNA, 

leading to alternation of cell functions. In fact, the abnormalities in lipids and proteins are one of the key reasons for 

the development of diabetic complications. During Diabetes, free radicals oxidize the lipoproteins, and various 

irregularities of lipoprotein metabolism also occur in very low-density lipoprotein (VLDL), low-density lipoprotein 

(LDL) and high-density lipoprotein (HDL) in Diabetes [18]. Different extracellular proteins are also modified into 

glycoprotein due to high blood glucose, which is associated with severe diabetic complications [19]. Reactive oxygen 

species (ROS) are being reported to be formed in different tissues in Diabetes [20-21]  by various sources such as the 

nonenzymatic glycosylation reaction, [22]  the electron transport chain in mitochondria [23]  and membrane -bound 
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NADPH oxidase [24-25]  ROS are also involved in the progression of insulin resistance as well as pancreatic β-cell 

dysfunction [26]. Also, advanced glycation end products (AGEs) are produced by non -enzymatic glycosylation of 

proteins, which tends to mount up on long -lived molecules in tissues creating abnormalities in cell and tissue 

functions [27-28].  AGEs also play a role in improved vascular permeability in both micro- and macro-vascular 

structures by sticking to specific macrophage receptors, which leads to free radical production and endothelial 

dysfunction. AGEs, produced on nucleic acids, may also lead to altered gene expression and mutation. In Diabetes, 

oxidative stress coexists along with decrease in the antioxidant status, which can lead to the detrimental effects due 

to free radicals [29]. Vitamins C and E, the natural antioxidants, have been reported to decrease the oxidative stress in 

experimental Diabetes [30]. Numerous plant products have been reported to have a significant antioxidant activity, 

which may be of some benefit in Diabetes [31,11]. 

1.3. General mechanism of action of medicinal plants with antidiabetic property: Different mechanisms of 

action of medicinal plants with anti-diabetic have been extensively described. These include inhibition of renal 

glucose reabsorption [32], stimulation of insulin secretion from beta cells of islets or/and inhibition of insulin 

degradative processes, reduction in insulin resistance [33] regenerating and/or repairing pancreatic beta cells with 

increasing the size and number of cells in the islets of Langerhans [34]. Stimulation of insulin secretion [35] and 

stimulation of glycogenesis and hepaticglycolysis [36] with antidiabetic plants is well established. Also, protective 

effect on the destruction of the beta cells and improvement in digestion along with reduction in blood sugar urea has 

been documented [37]. Prevention of pathological conversion of starch to glucose, and inhibition of β-galactocidase, 

α-glucocidase and alpha-amylase with concomitant capacity to lower cortisol has also been reported [38-39]. 

Antioxidant activity of antidiabetic plant against oxidative stress which is involved in pancreatic ß-cell dysfunction 

has been reported as one of the mechanisms of action of antidiabetic plants [40]. 

1.4. Treatment of diabetes mellitus: India has an officially recorded list of 45,000 plant species and a various 

estimation of 7500 species of medicinal importance [41]. Raw onion bulb (A//ium cepa) and cloves of garlic (A//ium 

sativum) have long been used as dietary supplement for traditional treatment of diabetes. Former is used as stimulant, 

diuretic and expectorant [42]. Concentrated extract of onion bulbs exerted a week hypoglycemic action in healthy and 

altoxan diabetic animals [43]. Some other medicinal plant used for treatment of diabetes are given in Table no.2. 

Table.2. Some medicinal plants used for diabetes 

Plant name Family Parts used Activity Reference 

Brassssica juncea Cruciferae Seed Hypoglycemic [44] 

Alangium lamarcku Alangiaceae Leaves Antidiabetic [45] 

Caesalpinia digyna Fabaceae Root Antidiabetic [46] 

Albizia odoratissima Mimosaceae Bark Antidiabetic [45] 

Berberis vulgaris Berberidaceae Root Hypoglycaemic [47] 

Catharanthus roseus Apocynaceae Leaf Hypoglycemic [48] 

Centaurium erythrea Gentianaceae Leaf Antidiabetic [49] 

Costus speciosus Costaceae Rhizome Antidiabetic [50] 

Chaenomeles sinensis Rosaceae Friuts Antidiabetic [51] 

Embelia ribes Myrsinaceae Berries Antidiabetic [52] 

Cocos nucifera Arecaceae Leaf Antihyperglycemic [53] 

Cyclocarya paliurus Cyclocaryaceae Bark Hypoglycemc [54] 

Dillenia indica Dilleniaceae Leaves Antidiabetic [55] 

Hybanthus enneaspermus Violaceae Whole plant Antidiabetic [56] 

Axonopus compressus Poaceae Leaves Antidiabetic [57] 

Lippa nodiflora Verbenaceae Whole Plant Antidiabetic [58] 

Marrubium vulgare Lamiaceae Aerial part Hyperglycemia [59] 

Lithocarpus polystachyus Fagaceae Leaves Hypolipidemic [60] 

Ocimum sanctum Lamiaceae Aerial part Antidiabetic [61] 

Opuntia streptacantha Cactaceae Leaves Antihyperglycemia [62] 

Psidium guajava Myrtaceae Fruits Antihyperglycemic [63] 

Ophiopogon japonicus Asparagaceae Root Antihypoglycemic [64] 

Setaria italica Poaceae Seed Antihyperglycemic [65] 

Semecarpus anacardium Anacardiaceae nut Antidiabetic [66] 

Solanum torvum Solanaceae Friut Antihyperglycemic [67] 

Zygophyllum album Zygophyllaceae Whole plant Antidiabetic [68] 
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Vitex negundo Lamiaceae Leaves Antihyperglycemic [69] 

Viscum schimperi Viscaceae aerial parts Antihyperglycemic  [70] 

Cassia auriculata Caesalpiniacae Leaves Antihyperglycemic [71] 

Symplocos cochinchinensis Symplocaceae Leaves Hypolipidaemic, 

Antidiabetic 

[72] 

Vaccinium arctostaphyls Ericaceae Fruit antidiabetic [73] 

Solanum xanthocarpum Solanaceae Leaves Antihyperglycemic [74] 

Prosopis glandulosa Fabaceae Whole plant Antidiabetic [75] 

Enicostemma littorale Gentianaceae Whole plant Antidiabetic [76] 

2. CONCLUSION 

Diabetes Mellitus is a metabolic disorder 

characterized by hyperglycemia due to defect in insulin 

secretion, insulin action or both. Allopathic medicines 

are not effective in treating the disease leading to 

various adverse effects. Hence medicinal plants are the 

best alternative for the treatment of diabetes milletus. 

The plant species have proved their efficacy in reducing 

blood glucose levels. This paper has presented various 

anti-diabetic plants that have been pharmacologically 

tested and shown to be of some value in treatment of 

Diabetes Mellitus. In near future herbal plants will play 

a crucial role in modern system of medicine. 
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