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ABSTRACT 

Diabetes mellitus is a group of metabolic disorder, where in a person has high blood 

sugar, either because the pancreas does not produce enough insulin, or cells do not respond to 

the insulin that is produced. Due to the elevated blood sugar level it results in major illness, 

complications like nephropathy, retinopathy, cardiomyopathy and death may occur all over 

the world. In fact and with other studies the diabetic people cannot be cured and has no report 

that some recovered fully from diabetes. For the treatment of diabetes, synthetic drugs which 

are currently available are found to be connected with many adverse effects. Currently 

existing anti-diabetic drugs like sulphonylureas, biguanides, including insulin and other 

hypoglycaemic agents, control the elevated blood sugar level as long as they are administered 

regularly and they also produce a number of side effects. To avoid this situation use of plants 

in medicine is an age-long practice in various parts of the globe for both precautionary and 

therapeutic purposes. The novel drug can be developed by pharmacological screening and 

using chemical constituents which is present in the medicinal plants and herbs. For the 

treatment of diabetes many medicinal plants have been used all over the world, but only a 

few have been analysed and quantified as per the modern system of medicine. The use of 

these medicinal plants might delay the development of diabetic related complications and 

correct the metabolic abnormalities also. In recent scenario there is a need for the advance 

research to develop and characterize some natural drugs from plants and other natural sources 

with the aid of better screening methods. 
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INTRODUCTION: 

Diabetes mellitus is a common and most prevalent disease affecting both male and 

female of developed and developing countries. Diabetes mellitus is characterized by 

hyperglycaemic condition along with impaired metabolic functions. There are two major 

types of Diabetes mellitus, the Type-I is characterized by insufficient production of insulin 

and Type –II diabetes that target cells, which do not respond to insulin. According to the 

International Federation of Diabetes, 415 million adults around the world are suffering from 

diabetes, and it is estimated that the numbers will reach around 642 million by 2040 [1]. The 

first World Health Organization (WHO) global report on diabetes demonstrates that the 

number of adults living with diabetes has almost quadrupled since 1980 to 422 million adults 

[2]. Global age standardized the adult diabetes prevalence as 9.8% among men and 9.2% 

among women in 2008, up from 8.3% and 7.5% in 1980 [3]. 
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In developing countries traditional medicine is used for the treatment of diabetes 

where the cost of conventional medicines is a burden to the population. Currently, different 

treatment methods are available for the treatment of diabetes, such as diet therapy, insulin 

therapy and pharmacotherapy. There are several types of glucose-lowering drugs that exert 

anti-diabetic effects through different mechanisms but the exploration of new drugs continues 

and is in progress due to the limitations existing in synthetic drugs [4].  

Therefore, an alternative treatment method is required; which is a need of hour to shift 

towards the different indigenous plant and herbal formulations. Number of medicinal plants 

has found to be useful in management of diabetes mellitus. Natural plants are the major 

source of drug either directly or indirectly because of the easy availability and affordability 

[5].The specific bio active compounds are required to isolate, purify and characterize the 

specific compounds with the efficacy to control the blood sugar level and regeneration of 

damaged beta cells of the pancreas for the secretion of insulin. The objective of the review is 

to elucidate the antidiabetic properties of the medicinal plants used by the traditional healers 

to manage diabetes mellitus. 

 

Cassia fistula 

Cassia fistula commonly known as golden rain tree, flowering plant, belongs to the 

family Fabaceae. It is traditionally used by local doctors and in most of the herbal preparation 

for diabetes [6], antitumor, intestinal disorders [7], anti-inflammatory [8], laxative [9], 

antipyretic [10]. In alloxan induced diabetes rats, urea and creatinine level were significantly 

reduced by C. fistula ethanol extract [11]. 

 The alkaloids that exist in the ethanolic extracts and water soluble fractions exhibit 

antidiabetic activity [12]. The leaves of C. fistula, ethylacetate extract, possess significant 

hypoglycemic activity in alloxan-induced diabetic rats [13]. C. fistula possesses antidiabetic 

potential and the blood sugar; cholesterol levels were similar to the control group [14]. Dose 

related inhibition of amylase activity was observed in ethanolic root extract treated diabetic 

rats [15]. Phenolic constituents present in the alcoholic fruit extract of C. fistula were 

reported for antidiabetic activity [16]. Increased level of GSH was observed in extract treated 

group [17]. 

 

Annona squamosa 

It belongs to the family of Annonaceae, commonly known as custard apple in English. 

This plant is used for the treatment of jaundice [19], Cancer [20] and also as an anthelminthic 

[21] and insecticide agent [18]. This plant contains the important compounds like phenolic, 

glycosides, tannins and flavonoids [22]. Due to the presence of these compounds, the plant 

has antidiabetic property and also reduces the total serum cholesterol level [23]. The 

streptozotocin and alloxan-induced rats when treated with aqueous extract of A. Squamosa, 

the insulin secretion was observed to be enhanced from destructed pancreatic β cells [24]. 

 

Catharanthus roseus 

Catharanthus roseus belongs to family Apocynaceae, commonly called as 

nithyakalyani in Tamil, widely distributed throughout the world. This plant is used for the 

treatment of various disease and disorder such as antibacterial, antimicrobial [25], ulcer [26], 

antiviral [27], antifertility [28], antioxidant, anticancer [29], antipyretic [30] and antifungal 

activities [31]. The STZ induced rats treated with C. roseus extracts observed an increased 

level of glucokinase, succinate dehydrogenase, malate dehydrogenase [32] and a significant 

decrease in serum LDL level. This reduction may be due to the presence of flavonoids and 

also the increased level of protein was decreased by the treatment of C. roseusin alloxan-

induced diabetic rats. 

https://dx.doi.org/10.26808/rs.ph.i8v4.01
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Centella asiatica 

Centella asiatica belongs to family Apiaceae, commonly called as Vallarai in Tamil. 

All the parts of these plant used to treat various disease such as ulcer [33], psoriasis [34] used 

as antioxidant [35], wound healing [36]. This plant extract using ethanol and methanol have 

proved to possess anti-diabetic activity, decrease the blood glucose, cholesterol and 

triglycerides in diabetes induced animals [37, 38, 39]. The mechanism behind the 

antihyperglycemic activity of C.asiaticais to reduce carbohydrate breakdown, and glucose 

fiber binding, which in turn reduces the glucose absorption through the gastrointestinal tract 

[40]. 

 

Cichorium intybus 

Cichorium intybus is commonly called as Kasinikeerai in Tamil and it is placed in the 

family, Asteraceae. The Chichoric acid compound present in this plant stimulates the immune 

system and prevents inflammatory and bacterial diseases [41] and act as anticancer [42], 

antioxidant [43]. In STZ induced diabetic rats with the administration of   Methanolic extract 

of C. intybus reduce the level of blood glucose, cholesterol, ketone in urine and increase the 

HDL cholesterol in diabetic rats [44, 45]. 

 

Eugenia jambolana 

This plant belongs to the family of Myrtaceae, commonly known as Jamun and 

Naaval Pazham in Tamil. It is ever green tree indigenous to India and it is cultivated for its 

fruits. The plant is used for the treatment of various disease and disorder like, Piles [46] and 

Constipation [47]. The seed of this plant promote the release of insulin [48], decrease in 

plasma glucose level in patients with type 2 diabetes mellitus [49], restoration of lipid profile 

was noticed [50] and increases the level of plasma insulin and C-Peptide in diabetic rats [51], 

reversal of blood urea, blood creatinine and urine micro albumin [52] and regeneration of 

beta cells in STZ induced rats [53]. Mycominose is a compound that isolated from                         

E. jambolana which significantly reduces the blood glucose level as that of glibenclamide 

standard [54]. The E. jambolana flower extract possess anti-diabetic activity [55]and also it 

reverse the blood urea, creatinine, urine micro albumin level in winster rats and also induces 

the regeneration of beta cells in STZ induced animal [56].  

 

Gymnema sylvestre 

Gymnema sylvestre is a climber belonging to the family, Asclepiadaceae. This plant is 

used for various disease and disorder such as snake bite and cardiovascular disease [57]. The 

extract of Gymnema sylvestre (aqueous, methanol extract and other extract) have antidiabetic 

activity in diabetes induced animals and potentially increase the Secretary granules of β cells 

of pancreatic islets and increase the enzyme activity which is responsible for the uptake and 

utilization of  glucose[58].  

 

Achyranthes aspera 

Achyranthes aspera is a species of plant in the Amaranthaceae family. It is distributed 

throughout the tropical world. In STZ induced rats the ethanolic extract of Achyranthes 

aspera significantly reduced their blood glucose level. The decreased effect, probably due to 

the inhibition of glucose absorption from the intestine [59]. 

 

Acacia arabica 

Acacia is the most considerable genus of family: Leguminosae, first of all described 

by Linnaeus in year 1773. In India Acacia species are commonly called as ‘Babool’ and 

ethno medicinally have long been used for the treatment of various problems like skin, 
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sexual, stomach and tooth problems. Acacia arabica has been proved as an effective 

medicine in treatment of malaria; sore throat (aerial part) [60, 61, 62, 63, 64, 65].
.
The anti-

diabetic activity of Acacia arabica plant was done by oral administration of this bark extract 

(200 mg/kg and 100 mg/kg) in STZ induced diabetic rats, it increased the high serum insulin 

and in addition insulin resistance decreased. This effect may be due to that plant contains 

flavonoids, polyphenols and tannins substances with antioxidant properties [66]. 

 

Annona squamosa 

To evaluate the anti-diabetic effect if this plant, the aqueous extract of Annona 

squamosa was administered to STZ induced rats for thirty days. After administration it causes 

a significant reduction in blood glucose, lipid, lipid peroxidation and increased activity of 

anti-oxidants enzyme like catalase, SOD. In addition, this extract is effective in preventing 

diabetic complications caused by lipid peroxidation and antioxidant systems in experimental 

diabetic rats [67]. 

 

Albizia odoratissima 

The methonolic bark extract of (250 to 500mg /kg body weight) Albizia odoratissima 

was given to alloxan induced diabetic rats. After administration it was significantly reduced 

the levels of serum cholesterol, triglycerides, SGOT, SGPT, alkaline phosphatase and 

decrement of total proteins in alloxan induced albino mice [68]. 

 

Catharanthus roseus 

To find the hypoglycemic effect of Catharanthus roseus, the methanolic leaf extract 

was prepared and administered to alloxan induced diabetic rats, it was found to decrease 

significantly the blood glucose level when compared to healthy control group. The blood 

glucose lowering effect of C. roseus methanolic extract was more noticeable effect than the 

Glinbencalmide and metformin [69] 

 

Axonopus compressus 

The methanolic leaf extract of Axonopus compressus was taken in different 

concentration (250, 500 and 1 000 mg/kg body weight) and administered to alloxan induced 

diabetic rats. It shows significantly reduced blood glucose level and found to possess very 

good hypoglycaemic effect [70] 

 

Caesalpinia digyna 

Caesalpinia is a genus of flowering plants in the legume family, Fabaceae. 

Antidiabetic effect of Bergenin from the roots of Caesalpinia digyna (C. digyna). The root 

extract of Caesalpinia digyna has significant effect on lowering the levels of plasma total 

cholesterol (TC), triglycerides (TG) and LDL-C were significantly decreased, whereas levels 

of HDL-C were significantly increased in diabetic rats when compared to control group and 

also levels of antioxidant enzymes such as SOD and CAT were decreased and increased 

levels of TBARS was observed in diabetic rat compared to control rat. The administration of 

bergenin (10 mg/ kg; p.o.) significantly increased the SOD and CAT respectively and 

reduced TBARS level. From the above study it was concluded that Bergenin having very 

good antidiabetic properties [71]. 

 

Ocimum sanctum 

It is commonly known as Holy basil, Tulasi. It is an aromatic perennial plant belongs 

to the family Lamiaceae. The leaves of this plant have anti diabetic property, consuming 

doses of Ocimum sanctum (OS) leaf is at 2 gm/ kg for 30 days. In animal study Ocimum 
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sanctum treated diabetic albino rats showed a sharp reduction in glucose level and increased 

levels of antioxidant enzymes. For this reason, the hypoglycemic activity of the plant is 

assumed to be correlated to the adjustment response of the cellular antioxidant system [72, 

73]. 

 

Phyllanthus amarus 

Phyllanthus amarus is a medicinal plant included in the Phyllanthaceae family.            

P. amarus is an important plant of Indian Ayurvedic system of medicine which is used for the 

problems of stomach, genitourinary system, liver, kidney and spleen. It has bitter, astringent, 

stomachic, diuretic, febrifuge and antiseptic quality. The alloxan induced diabetic treated 

with oral administration of ethanolic extract from the leaves (400 mg/kg/BW) for 45 days 

caused a significant reduction in blood glucose levels and significant improvement in the 

body weight of diabetic mice. In addition a reduction in glucose-6-phosphatase and fructose 

1, 6 di phosphatase activities of the liver was also observed. The glucokinase activity, in 

comparison with control group, found to increase after the treatment in the liver of the 

diabetic rats [74]. 

 

Trigonellafoenum graecum 

 Trigonellafoenum graecum belongs to the family of Leguminaceae is commonly 

known as Fenugreek and in Tamil called as Vendhayam. It is very good source of dietary 

fibres. Traditionally this plant is used as lactation stimulators [75]. It control high cholesterol, 

GI tract ailments [76] and it has good anticancer property [77]. The fenugreek leaves and 

seed extract possess the good antidiabetic and hypocholesterolemic properties [78]. Due to 

the presence of saponins in fenugreek, it is considered to inhibit the occurrence of 

histopathological changes in the pancreas of alloxan-induced diabetics [79]. Fenugreek 

administration reduces the level of glucose absorption and may also delay the gastric 

emptying there by avoiding the rise in blood sugar level [80] due to the presence of 

compounds like Quercetin, Diosgenin, Trigonelline, Galuctomium and 4-hydroxy isoleucine 

in it [81,82]. 

 

Momordica charantia 

Momordica charantia is commonly called as Bitter gourd, in Tamil it is called as Pagakkai, 

belongs to the family of Cucurbitaceae. M. charantia possesses good medicinal properties 

such as antimalarial [83], antifertility [84] and antihelmintic etc [85]. In diabetic rats after 

administration with extract of M.charantiaa a significant decrease in blood glucose and an 

increase in the serum insulin level was noticed [86]. Their metabolic profile of the diabetic 

rats was close to the normal range [87]. 

 

Biophytum sensitivum  

Recently researchers reported that, the administration of B. sensitivum reduced the activities 

of gluconeogenic enzymes present in glucose homeostasis and increased the level of plasma 

insulin which enhances the glycogenesis in streptozotocin and nicotinamide-induced diabetic 

rats. This treatment helps to prevent an increasing of lipid peroxidation in plasma, pancreas 

and kidney  resulted in the decrease of plasmas insulin level and an increase in aldose 

reductase activity in kidney [88] 

 

CONCLUSION: 

Diabetes is a metabolic disorder that manifest due to the defects in either insulin 

secretion, insulin action, or both in developed and developing countries like India. It can 

leads to serious health problems, in long term effects, it could cause micro and macro 
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vascular problem. In addition, uncontrolled diabetes can cause much chronic complication 

including renal failure, blindness and heart disease etc. For the treatment of diabetes, the 

available anti-diabetic drugs in the pharmaceutical market might cause a number of side 

effects. Herbal medicines and plant components with less toxicity and no side effects are 

distinguished as therapeutic options for the treatment of this disease around the world. The 

medicinal plants extracts has the ability, due to the presence of natural antioxidants and their 

anti-diabetic compounds, such as flavonoids, tannins, phenolic, and alkaloids to restore the 

activity of pancreatic β-cells to secrete the insulin or decrease the intestinal absorption of 

glucose. Plants have been reported to possess secondary metabolites with antidiabetic 

potential. This review cited the activity of various medicinal plants in managing diabetes 

mellitus in experimental animals.  
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