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ABSTRACT 
 

Diabetes mellitus is one of the most common non-communicable diseases globally. It is the 

fourth leading causes of death in the most developed countries and there in substantial 

evendiced that it in epidemic in many developing and newly industrialized nations. This 

determines a serious threat to met within 21st century. Since ancient time plants have been 

exemplary source of medicine. Ayurveda and other Indian literature mentioned the used of 

plants in treatment of various ailments. Out of an estimated 250 000 higher plants, less than 

1% have been screened pharmacologically and very few regard to diabetes mellitus. Medical 

plants play an important role in the management of diabetes mellitus especially in developing 

countries where resources are meager. This review presents the profiles of plants with 

hypoglycemic properties. The profiles presented include information about the scientific 

name, family, the degree of hypoglycemic activity and the active agents. The large number of 

plants described in this review clearly demonstrated the importance of herbal plants in the 

treatment of diabetes. It also shows the effort to isolate new potential antidiabetic agents 

Systematic studies on the folklore medicinal plants that combat diabetes mellitus are scanty. 

 

Keywords: Hypoglycemic, Non-communicable disease, Antidiabetic agents, Medicinal 

plants 
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INTRODUCTION 

 

Diabetes mellitus is a group of metabolic disorders 

with one common manifestation hyperglycaemia 

[1, 2]. Chronic hyperglycaemia causes damage to 

eyes, kidneys, nerves, heart and blood vessels [3]. 

It is cause by inherited and/or acquired deficiency 

in production of insulin by the pancreas, or by the 

ineffectiveness of the insulin produced. It results 

from either inadequate secretion of hormone 

insulin, an inadequate response of target cells to 

insulin, or a combination of these factors [4]. This 

disease requires medical diagnosis, treatment and 

changes in life style. There are many synthetic 

medicines developed for patients, but it is the fact 

that it has never been reported that someone had 

recovered totally from diabetes (5). According to 

World Health Organization the diabetic population 

is likely to increase up to 300 million or more by 

the year 2025 [6]. Currently available therapies for 

diabetes include insulin and various oral 

antidiabetic agents such as sulfonylurea’s, 

biguanides and glinides. Many of them have a 

number of serious adverse effects; therefore, the 

search for more effective and safer hypoglycaemic 

agents is one of the important areas of investigation 

[7]. Aldose reductases, a key enzyme in the polyol 

pathway catalyze the reduction of glucose to 

sorbitol.

 

 
Polyol pathway [8] 

 

                                                    

Accumulation of sorbitol in the body causes 

various complications including cataract, 

neuropathy and nephropathy [8]. The 

hypoglycaemic effect of several plants used as 

antidiabetic remedies has been confirmed, and the 

mechanisms of hypoglycaemic activity of these 

plants are being studied. Natural products having 

antidiabetic potential, which acts through either 

insulinomimetic or secretagogues properties, are 

reviewed here [9]. Several medicinal plants have 

been used as dietary adjunct and in the treatment of 

numerous diseases without proper knowledge of 

their function. Although phytotherapy continues to 

be used in several countries, few plants have 

received scientific or medical scrutinity [10]. 

Moreover, a large number of medicinal plants 

possess some degree of toxicity. For example, it 

was reported that about one third of medicinal 

plants used in the treatment of diabetes are 

considered toxic [11].    

The following potential hypoglycaemic plants are 

presented in the paragraphs. The scientific name of 

the plant, the family and the name of the country in 

which they are available are indicated. The 

description of methods used in the experiments, 

model animals, and the degree of hypoglycaemia, 

doses, toxicity and active ingredients are also 

included. Plants which did not show any significant 

hypoglycaemic effect were not included [12]. This 

review also focuses on the role of traditional 

therapeutic and natural medicines from traditional 

medicinal plants for diabetes. Traditional 

medicines from readily available medicinal plants 

offer great potential for the discovery of new 

antidiabetic drugs [13]. 

 

Natural Medicines Used for Diabetes Therapy 

Recently, some medicinal plants have been 

reported to be useful in diabetes worldwide and 

have been used empirically as antidiabetic and 

antihyperlipidemic remedies. Despite the presence 

of known antidiabetic medicine in the 

pharmaceutical market, diabetes and the related 

complications continued to be a major medical 

problem [14]. Antihyperglycemic effects of these 

plants are attributed to their ability to restore the 

function of pancreatic tissues by causing an 

increase in insulin output or inhibit the intestinal 

absorption of glucose or to the facilitation of 

metabolites in insulin dependent processes [15]. 

More than 400 plant species having hypoglycemic 

activity have been available in literature, however, 

searching for new antidiabetic drugs from natural 

plants is still attractive because they contain 

substances which demonstrate alternative and safe 

effects on diabetes mellitus [16]. Most of plants 

contain glycosides, alkaloids, terpenoids, 

flavonoids, cartenoids, etc., that are frequently 

implicated as having antidiabetic effect. Species 

will be described in alphabetical order and 

information about each species will include in 
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sequence: general botanical and taxonomic data, 

distribution in the world, experimental study and 

mechanism of action [17]. 

 

Annona muricata (Annonaceae) 

Annona muricata played an important role in 

reduction of oxidative stress of pancreatic beta-

cells of streptozotocin induced diabetic rats, which 

was confirmed by the increased area of insulin 

immunoreactive beta-cells and protection against 

degeneration of beta-cells[18]. 

 

Annona squamosa (Annonaceae) 

Annona squamosa commonly called custard apple 

plant possesses antidiabetic activity. It acts by 

promoting insulin release from the pancreatic islets, 

increasing utilization of glucose in muscle and 

inhibiting the glucose output from liver [20]. 

 

Bougainvillea spectabilis (Nyctaginaceae)   

The blood glucose lowering potential of ethanolic 

leaf extract of Bougainvillea spectabilis in 

streptozotocin induced type I diabetic albino rats 

was probably due to increased glucose uptake by 

enhanced glycogenesis in the liver and also due to 

increased insulin sensitivity [21].  

 

Catharanthus roseus (Apocyaceae)   
Dichloromethane methanol extract of leaves and 

twigs of Catharanthus roseus in carbohydrate 

metabolism, showed to enhance secretion of 

insulin. The extract was also found to be helpful in 

prevention of damage caused by oxygen free 

radicals [22]. 

 

Hibiscus rosa sinensis (Malvaceae)   
Oral administration of ethanol extract of Hibiscus 

rosa sinesis at 250 mg/kg, p.o. showed mild but 

significant hypoglycemia which was mainly due to 

insulin release by stimulation of pancreatic beta 

cells [23].  

 

Gymnema sylvestre (Asclepiadaceae)   
Alcoholic extract of Gymnema sylvestre stimulated 

insulin secretion from the rat islets of Langerhans 

and several pancreatic beta cell lines. In another 

study, oral administration of a water-soluble leaves 

extract of Gymnema sylvestre at 400 mg/day, p.o. 

to 27 IDDM patients on insulin therapy lowered 

fasting blood glucose and insulin requirements 

[24]. Pancreatic beta cells may be regenerated or 

repaired in type II diabetic patients on Gymnema 

sylvestre supplementation; this is supported by the 

raised insulin levels in the serum of patients after 

supplementation. Gymnemic acid molecules 

dihydroxy gymnemic triacetate had the ability to 

release the insulin by the stimulation of a 

regeneration process and revitalization of the 

remaining beta cells. Aqueous extract of Gymnema 

sylvestre leaves stimulated insulin secretion from 

mouse cells and isolated human islets in vitro, 

without compromising cell viability [25]. 

 

Lepechinia caulescens (Lamiaceae)    

Lepechinia caulescens significantly decreased 

glucose tolerance suggesting that Lepechinia 

caulescens has insulinomimetic activity [26]. 

 

Medicago sativa (Fabaceae)   
Aqueous extract of Medicago sativa evoked 

stimulation of insulin secretion from the BRIN-

BD11 pancreatic beta cell line in vitro. In another 

study it was found that insulin releasing activity of 

the methanol and water fractions is mainly due to 

the cumulative effect of its constituent present in it 

[27].  

 

Ginkgo biloba (Ginkgoaceae)    

Effect of Ginkgo biloba extract in humans and 

healthy rats shows that Ginkgo biloba significantly 

increased the insulin concentration [28].   

 

Agrimony eupatoria(Rosaceae) :- Aqueous 

extract of Agrimony eupatoria evoked stimulation 

of insulin secretion from the BRIN-BD11 

pancreatic beta cell line in vitro. The effect of 

extract was found to be glucoseindependent [29].  

 

Coccinia indica (Cucurbitaceae)   
Oral administration of dried extract of Coccinia 

indica at 500 mg/kg, p.o. for 6 weeks significantly 

increased insulin concentration in a clinical study. 

The plant extract showed to exert beneficial 

hypoglycemic effect in experimental animals and 

human diabetic subject possibly through an insulin 

secreting effect or through influence of enzymes 

involved in glucose metabolism [30].  

 

Acacia arabica(Leguminosae) :- About 94% seed 

diet of Acacia arabica showed hypoglycemic effect 

in rats through release of insulin. However, 

powdered seeds of Acacia arabica at 2, 3 and 4 

g/kg, p.o. exerted a significant hypoglycemic effect 

in normal rabbits by initiating the release of insulin 

from pancreatic beta cells [31]. 

  

Euccalyptus globulus (Myrtaceae)   

Aqueous extract of Euccalyptus globulus (0.5 g/L 

of solution) increased peripheral glucose utilization 

in the mouse abdominal muscle and increased 

insulin secretion from the clonal pancreatic beta 

cell line [32].  

  

Helicteres isora (Sterculiaceae)    

Antihyperglycemic activity of butanol extracts of 

root of Helicteres isora at 250 mg/kg, p.o. in 

glucose loaded rats acts through insulin-sensitizing 

activity [33]. 
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Aegle marmelos(Rutaceae) :- Aqueous leaf 

extract of Aegle marmelos showed 

antihyperglycemic activity in streptozotocin 

induced diabetic rats after 14 days treatment either 

by increasing utilization of glucose or by direct 

stimulation of glucose uptake through increased 

insulin secretion [34]. 

 

Boerhaavia diffusa (Nyctaginaceae) 

Chloroform extracts of leaves of Boerhaavia 

diffusa showed antidiabetic activity in 

streptozotocin induced diabetic rats which mainly 

act by reducing blood glucose level and increasing 

insulin sensitivity [35]. Hypoglycemic and 

antihyperglycemic activity of aqueous leaf extract 

at 200 mg/ kg p.o. for 4 weeks in normal and 

alloxan induced diabetic rats showed to increase 

plasma insulin levels and improve glucose 

tolerance [36].  

 

Caesalpinia bonducella (Cesalpinaceae)   

Hypoglycemic activity of aqueous and ethanolic 

extracts of Caesalpinia bonducella in chronic type 

II diabetic model, showed an increase secretion of 

insulin in isolated islets [37]. 

 

Alangium salvifolium (Alangiaceae) :-  

Methanolic extract of Alangium salvifolium leaves 

possesses antihyperglycemic and 

antihyperlipidemic effects in dexamethasone 

induced insulin resistance in rats, which may be 

due to the antioxidant and insulinotropic effect of 

extract [38]. 

 

Ephedra distachya (Ephedraceae)   

The alkaloids of Ephedra distachya herbs and l-

ephedrine have shown antihyperglycemic effect in 

diabetic mice due to regeneration and restoration of 

atrophied pancreatic islets that induces the 

secretion of insulin [39]. 

 

Prunella vulgaris (Labiatae)   

Jiangtangsu had been isolated from Prunella 

vulgaris and confirmed to have a remarkable blood 

sugar lowering effect in diabetic mice. The possible 

mechanism of Jiangtangsu is to repair cells of 

pancreatic islet to release insulin [40]. 

 

 

Psidium guajava (Myrtaceae)   

Flavonoid glycosides such as strictinin, isostrictinin 

and pedunculagin are the effective constituents of 

Psidium guajava, which have been used in clinical 

treatment of diabetes due to improved sensitivity of 

insulin [41]. 

 

Radix rehmanniae (Scrophulariaceae)   

The pectin type polysaccharide, obtained from the 

rhizome of Radix rehmanniae exhibited 

hypoglycemic activity in normal and 

streptozotocins induced diabetic mice by 

stimulating the secretion of insulin and reducing 

the glycogen content in the mice [42]. 

  

Allium sativum (Alliaceae) 
Antihyperglycemic activity of ethyl ether extract of 

Allium satiyum at 0.25 mg/kg, p.o. was reported to 

be the most potent and active principle of Allium 

sativum (garlic) which was due to increased insulin 

like activity. Oral administration of the ethanol 

extract, juice and oil of Allium sativum has 

remarkably blood sugar lowering effect in normal 

and alloxan-induced diabetic rats or a rabbit 

mediated through stimulation of insulin secretion 

from parital cells of pancreas [43]. Allicin, a sulfur-

containing compound showed to have significant 

hypoglycemic activity due to increased hepatic 

metabolism, increased insulin release from 

pancreatic beta cells. S-allyl cystein sulfoxide 

(SACS), the precursor of allicin and garlic oil, 

stimulated in vitro insulin secretion from beta cells 

isolated from normal rats. The beneficial effects of 

SACS could be due to its antioxidant and 

secretagogues activity [44]. Daily oral feeding of 

garlic extracts at 100 mg/kg increased plasma 

insulin level with concomitant decrease in plasma 

glucose levels. Effect of aqueous garlic (10% v/v) 

extracts on isolated pancreas were shown to 

potentiate glucose-induced insulin secretion[17]. 

Effect of garlic on high-fat diet feed rats for 2 

weeks suggests that garlic is insulinotropic rather 

than hypoglycaemic [45]. 

 

Aloe vera (Liliaceae) 
Hypoglycemic effect by bitter principle of Aloe 

vera in the rats is mediated through stimulation of 

synthesis or release of insulin from the beta-cells of 

Langerhans. Effect of pseudoprototinosaponin AIII 

and prototinosaponins AIII on glucose uptake and 

insulin release suggested their hypoglycaemic 

effects are due to actions on hepatic 

gluconeogenesis or glycogenolysis. Single as well 

as repeated doses of bitter principle of the Aloe 

vera showed hypoglycemic effect in diabetic rats, 

which was through stimulation of synthesis or 

release of insulin from pancreatic beta cells[46]. 

 

Capsicum frutescens    

Capsicum frutescens increased serum insulin 

concentration in a high-fat (HF) diet-fed 

streptozotocin induced type 2 diabetes rats after 4 

weeks treatment. The data of this study suggest that 

2% dietary Capsicum frutescens is insulinotropic 

rather than hypoglycemic in the experimental 

methods [47].  

 

Asparagus racemosus (Liliaceae)  
The ethanol extract, hexane, chloroform and ethyl 

acetate fractions of Asparagus racemosus root were 

shown to have dose-dependent insulin secretion in 
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isolated perfused rat pancreas, isolated rat islet cells 

and clonal beta -cells. These findings reveal that 

constituents of Asparagus racemosus root extracts 

have insulinotropic activity [48].  

 

Bauhinia variegata (Caesalpiniaceae)  

Crude ethanolic extract of leaves of Bauhinia 

variegata and its major metabolite (6S, 7E, 9R)-9-

hydroxymegastigma4,7-dien-3-one-9-beta-

glycopyraroside (roseoside) have insulinotropic 

activity in insulin-secreting cell line INS-1 and it 

was found to be dose-dependent [49]. 

 

Berberine    

Berberine promoted glucose-stimulated insulin 

secretion rather than basal insulin secretion in dose-

dependent manner in rat’s pancreatic islets. 

Berberine can enhance glucose-stimulated insulin 

secretion in rat islets, and probably exerts the 

insulinotropic effect via a pathway involving 

hepatic nuclear factor 4 alpha (HNF4) alpha and 

glucokinase, which is distinct from 

sulphonylureas[21]. Significant insulin sensitizing 

activity was observed in 3T3-L1 adipocytes which 

were given 50 M berberine plus 0.2 nM insulin to 

reach a glucose uptake level increased by 10 nM of 

insulin alone. This was associated with increased 

glucose transporter-4 translocation into the plasma 

membrane via enhancing insulin signalling 

pathways and the insulin receptor substrate-1-

phosphoinositide 3 KinaseAkt. Berberine also 

increased glucose-stimulated insulin secretion and 

proliferation in Min6 cells via an enhanced 

insulin/insulin-like growth factor-1 signalling 

cascade. Data suggested that berberine can act as 

an effective insulin sensitizing and insulinotropic 

agent [50].  

 

Biophytum sensitivum (Oxalidaceae)     
Leaf extract of the Biophytum sensitivum 

stimulates pancreatic beta cells to release insulin in 

diabetic male rabbits and exerts hypoglycemic 

activity. Administration of the Biophytum 

sensitivum extract in 16-h fasted nondiabetic 

rabbits showed a significant rise in the serum 

insulin levels, which suggested a pancreatic mode 

of action of Biophytum sensitivum. The 

hypoglycaemic response of Biophytum sensitivum 

may be mediated through stimulating the 

synthesis/release of insulin from the beta cells of 

Langerhans [51]. 

 

Brassica nigra (Cruciferae)   

Oral administration of aqueous extract of Brassica 

nigra for two months decreased serum glucose 

level, which was due to the release of insulin from 

pancreas [52]. 

 

 

 

Cinnamon zeylaniucm (Lauraceae)   

In vitro incubation of pancreatic islets with 

cinnamaldehyde isolated from Cinnamon       

zeylaniucm resulted in enhanced insulin release. 

The insulinotropic effect of cinnamaldehyde was 

due to increase in the glucose uptake through 

glucose transporter (GLUT4) translocation in 

peripheral tissues [53]. 

 

Caffeine    

Treatment with 0.01% caffeine solution in 90% 

pancreatectomized diabetic rats for 12-week 

reduced body weight, fats, and decreased insulin 

resistance. At the same time caffeine also enhanced 

glucose-stimulated first- and second-phase insulin 

secretion and beta-cell hyperplasia [54].  

  

Camellia sinensis (Theaceae)    
Epigallocatechin gallate, present in Camellia 

sinensis increases insulin activity and prevents 

oxidative damages in streptozotocin induced 

diabetic rats. Lower dose of Camellia sinensis on 

SD rats fed with high fat diet for 2 weeks showed 

insulinotropic effect in experimental condition 

[55]. 

 

Citrullus colocynthis (Cucurbitaceae)   

Citrullus colocynthis pulp extract at 300 mg/kg, 

p.o. was found to significantly increase insulin and 

decrease plasma glucose levels in alloxan induced 

diabetic rats. Immunohistochemistry procedure 

showed that the amount of insulin in beta-cells of 

the islets of Langerhans is greater in Citrullus 

colocynthis treated-diabetic rats in comparison to 

the control group[28]. Administration of the 

ethanol extract of the dried seedless pulp of 

Citrullus colocynthis at 300 mg/kg, p.o had 

insulinotropic actions in alloxan-induced diabetic 

rats Aqueous extract of Citrullus colocynthis 

showed dose-dependent increase in insulin release 

from isolated islets. Different extracts such as 

crude extract, aqueous, alcoholic, purified extract 

and beta-pyrazol-1-ylalanine, the major free amino 

acid derivative present in the seeds significantly 

induced insulin secretion in vitro in the isolated rat 

pancreas and isolated rat islets [56].  

 

Cornus officinalis (Cornaceae)    

Alcoholic extract of Cornus officinalis can increase 

GLUT4 mRNA and its protein expression in 

NIDDM rats by promoting proliferation of 

pancreatic islets and by increasing postprandial 

secretion of insulin and therefore accelerating the 

glucose transport[15]. Methanol extract and its 

fractions had potent insulin mimic activity on 

phosphoenolpyruvate carboxykinase expression. 

The ability of fractions to protect beta-cell against 

toxic challenge, and to enhance insulin secretion 

strengthens the role of Cornus officinalis in 

diabetes therapy [57]. 
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Elephantopus scaber (Asteraceae) 

The acetone extract of Elephantopus scaber showed 

a significant decrease in blood glucose level by 

improving insulin sensitivity, augmenting glucose 

dependent insulin secretion and stimulating the 

regeneration of islets of Langerhans in pancreas of 

STZ-induced diabetic rats [58].  

 

Enicostemma littorale (Gentianaceae) 

Aqueous extract of Enicostemma littorale induced 

serum insulin levels in alloxan-induced diabetic 

rats at 8 h was associated with potentiation of 

glucose-induced insulin release through K+-ATP 

channel dependent pathway [59].  

 

Eriobotrya japonica (Rosaceae)   

Aqueous extract of Eriobotrya japonica and the 

compounds cinchonain Ib, procyanidin B-2, 

chlorogenic acid and epicatechin, were tested for 

insulin secretory activity in INS-1 cells, showed 

significantl increase of insulin secretion from INS-

1 cells in dose-dependent manner [60].  

 

Fermented unsalted soybeans   

Effect of fermented unsalted soybeans in 90% 

pancreatectomized diabetic Px rats for 8-week 

enhanced insulin secretion. In addition, 

Chungkookjang potentiated insulin/IGF-1 signaling 

in islets via the induction of insulin receptor 

substrate-2 expression, leading to increased 

pancreatic duodenal homeobox-1, insulin promoter 

transcription factor. In parallel with the 

enhancement of the signaling, Chungkookjang 

elevated pancreatic beta-cell hyperplasia by 

increasing its proliferation and decreasing 

apoptosis [61]. 

 

Genistein    

Genistein increases insulin secretion in both 

insulinsecreting cell lines (INS-1 and MIN6) and 

mouse pancreatic islets. It was found that genistein 

directly acts on pancreatic beta-cells, leading to 

activation of the cAMP/PKA signalling cascade to 

exert an insulinotropic effect [62]. 

 

Radix glycyrrhizae (Fabaceae)    
Radix glycyrrhizae and glycyrrhetinic acid 

enhanced glucose-stimulated insulin secretion in 

isolated islets. In addition, they induced mRNA 

levels of insulin receptor substrate-2, pancreas 

duodenum homeobox-1, and glucokinase in the 

islets, which contributed to improve beta-cell 

viability [63]. 

 

Momordica charantia (Cucurbitaceae)     

Significant reduction of blood glucose level and 

increased concentration of plasma insulin have 

been observed in diabetic rats that were treated 

with fruit juice of Momordica charantia. The 

observed effect was due to an increase in the 

number of beta cells in treated animals compared to 

untreated one. The phytochemical momordicin, 

charantin, and a few compounds such as galactose-

binding lectin and insulin-like protein isolated from 

various parts of this plant have been shown to have 

insulin mimetic activity [64]. 

 

Nigella sativa oil (Ranunculaceae)    

Significant decreases in blood glucose level, and 

increase in serum insulin level were observed on 

treatment with Nigella sativa oil for 4 weeks. 

Immunohistochemical staining of pancreas from 

Nigella sativa oil-treated group showed large areas 

with positive immunoreactivity for the presence of 

insulin [65]. 

 

Panax ginseng (Araliaceae)     

Ginseng polypeptides isolated from the root of 

Panax ginseng, when injected subcutaneously at 

daily doses of 50 and 100 mg/kg for 7 successive 

days in mice resulted in decreased blood glucose, 

increased liver glycogen level and stimulated 

insulin secretion. The aqueous ethanolic extract of 

Korean red ginseng significantly evoked a insulin 

release in a glucose-independent manner [66]. 

 

Smallanthus sonchifolius (Asteraceae) 

Administration of 2% Smallanthus sonchifolius to 

diabetic rats for 30-day increased levels of 

circulating insulin, which may be due to increased 

synthesis and secretion of insulin [67]. 

 

Stevia rebaudiana (Asteraceae)    

Effect of stevioside in isolated mouse islets and the 

clonal beta cell line INS-1 was investigated and 

found that glycoside stevioside exerts 

antihyperglycaemic, insulinotropic, and 

glucagonostatic actions in the type 2 diabetic GK 

rat. In another study it was concluded that 

stevioside and steviol stimulate insulin secretion 

via a direct action on beta cells [62]. 

 

Tabernanthe iboga (Apocynaceae) 

The effect of an aqueous extract of Tabernanthe 

iboga augmented glucose-stimulated insulin 

seceretion in a dose-dependent manner. 

Tabernanthe iboga contains water soluble 

insuliotropic compounds. the insulin secretary 

effect of  Tabernanthe iboga might invove the 

closure of K
+
 intensification of calcium influx 

through voltage-sensitive  Ca
2+

 channels [68]. 

 

Results and Discussion 

Diabetes is a metabolic disorder which can be 

considered as a major cause of high economic loss 

which can in turn impede the development of 

nations.9 Moreover; uncontrolled diabetes leads 

too many chronic complications such as blindness, 

heart failure, and renal failure. In order to prevent 

this alarming health problem, the development of 
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research into new hypoglycaemic and potentially 

antidiabetic agents is of great interest. The families 

of plants with the most potent hypoglycaemic 

effects include: Leguminoseae, Lamiaceae, 

Liliaceae, Cucurbitaceae, Asteraceae, Moraceae, 

Rosaceae, Euphorbiaceae and Araliaceae. The 

majority of the experiments confirmed the benefits 

of medicinal plants with hypoglycaemic effects in 

the management of diabetes mellitus. Numerous 

mechanisms of actions have been proposed for 

these plant extracts. Some hypotheses relate to their 

effects on the activity of pancreatic ß cells 

(synthesis, release, cell regeneration/revitalization) 

or the increase in the protective/inhibitory effect 

against insulinase and the increase of the insulin 

sensitivity or the insulin-like activity of the plant 

extracts. Other mechanisms may involve improved 

glucose homeostasis (increase of peripheral 

utilization of glucose, increase of synthesis of 

hepatic glycogen and/or decrease of glycogenolysis 

acting on enzymes, inhibition of intestinal glucose 

absorption, reduction of glycaemic index of 

carbohydrates, reduction of the effect of 

glutathione. All of these actions may be responsible 

for the reduction and or abolition of diabetic 

complications. 

 

In conclusion, this paper has presented a list of 

anti-diabetic plants used in the treatment of 

diabetes mellitus. It showed that these plants have 

hypoglycaemic effects. Many new 

 

Bioactive drugs isolated from plants having 

hypoglycaemic effects showed antidiabetic activity 

equal and sometimes even more potent than known 

oral hypoglycaemic agents such as daonil, 

tolbutamide and chlorpropamide. However, many 

other active agents obtained from plants have not 

been well characterized. More investigations must 

be carried out to evaluate the mechanism of action 

of medicinal plants with antidiabetic effect. The 

toxic effect of these plants should also be 

elucidated.

 

REFERENCES 
1. Kushwaha PS, Raj V, Singh AK, Keshari AK, Saraf SA, Mandal SC, et al.  Antidiabetic effects of isolated sterols 

from Ficus racemosa leaves. RSC Advances. 2015; 5(44):35230-7. 

2. WHO Expert committee on diabetes mellitus: second report, World Health Organ. Tech. Rep. Ser., 646, pp.1-80 

(1980). 

3. Diabetes Mellitus: Report of a WHO Study Group, World Health Organ. Tech. Rep. Ser.  727, pp. 1-113 (1985). 

4. Yadav RK, Keshari AK, Kaithwas G, Maity S, Saha S. Antidiabetic and hypolipidemic effect of Ficus racemosa 

petroleum ether extract in streptozotocin induced diabetic Albino Rats. BioMed Research International. . RSC 

Advances. (44):34260-7. 2014. 

5. Saravanan G, Pari L. Hypoglycaemic and antihyperglycaemic effect of Syzygium cumini bark in streptozotocin-

induced diabetic rats. J Pharmacol Toxicol 2008; 3:     1-10 

6. Saha S, Chan DSZ, Lee CY, Wong W, New LS, Chui WK, et al.  Pyrrolidinediones reduce the toxicity of 

thiazolidinediones and modify their anti- diabetic and anti-cancer properties. European journal of pharmacology.  

2012; 697(1):13-23. 

7. Sophia D, Manoharan S. Hypolipidemic activities of Ficus racemosa Linn. Bark in alloxan induced diabetic rats. 

African Journal of Traditional, Complementary and Alternative Medicines. 2008; 4(3):279-88.  

8. Szkudelski T. The mechanism of alloxan and streptozotocin action in B cells of the rat pancreas. Physiological 

research. 2001; 50(6):537-46.  

9. Modak M, Dixit P, Londhe J, Ghaskadbi S, Paul A, Devasagayam T. Indian herbs and herbal drugs used for the 

treatment of diabetes. J Clin Biochem Nutr 2007; 40(3): 163-173. 

10. Malviya N, Jain S, Malviya S. Antidiabetic potential of medicinal plants. Acta Pol Pharm 2010; 67(2): 113-118. 

11. Grover JK, Yadav S, Vats V. Medicinal plants of India with antidiabetic potential. J Ethnopharmacol 2002; 81(1): 

81-100. 

12. Bnouham M, Ziyyat A, Mekhfi H, Tahri A, Legssyer A. Medicinal plants with potential antidiabetic activity-a 

review of ten years of herbal medicine research (1990-2000). Int J Diabetes Metab 2006; 14: 1-25. 

13. Jung M, Park M, Lee HC, Kang YH, Kang ES, Kim SK. Antidiabetic agents from medicinal plants. Curr Med 

Chem 2006; 13(10): 1203-1218. 

14. Sy GY, Cissé A, Nongonierma RB, Sarr M, Mbodj NA, Faye B. Hypoglycaemic and antidiabetic activity of 

acetonic extract of Vernonia colorata leaves in normoglycaemic and alloxaninduced diabetic rats. J 

Ethnopharmacol 2005; 98(1-2): 171-175.  

15. Saxena A, Vikram NK. Role of selected Indian plants in management of type 2 diabetes: a review. J Altern 

Complement Med 2004; 10(2): 369-378. 

16. Lee HS. Rat lens aldose reductase inhibitory activities of Coptis japonica root-derived isoquinoline alkaloids. J 

Agric Food Chem 2002; 50(24): 7013-7026.  

17. Jung M, Park M, Lee HC, Kang YH, Kang ES, Kim SK. Antidiabetic agents from medicinal plants. Curr Med 

Chem 2006; 13(10): 1203-1218. [9] Malviya N, Jain S, Malviya S. Antidiabetic potential of medicinal plants. Acta 

Pol Pharm 2010; 67(2): 113-118.  

18. Grover JK, Yadav S, Vats V. Medicinal plants of India with antidiabetic potential. J Ethnopharmacol 2002; 81(1): 

81-100. 

19. Porwal M., Sharma K. and Malik P. Anticovulsant Effect of Annona squamosa Linn. Leaves in Mice. 

Pharmacologyoline, 2011; 2: 44-52. 



Gaurav et al., World J Pharm Sci 2018; 6(6): 84-92 

91 

 

20. Adebayo JO, Adesokan AA, Olatunji LA, Buoro DO, Soladoye AO. Effect of ethanolic extract of Bougainvillea 

spectabilis leaves on  haematological and serum lipid variables in rats. Biochem 2005;  17: 45-50  

21. Don. G Catharanthus roseus .In;Medicinal plants of the World (edited by Ross.I.A) Human press, Totowa, New 

Jersey, .1999  pp109-118 

22. Mamun.A, Saiful.I, Momunar.R. Effect of ethonolic extract of Hibiscus Rosa Sinensisleaves on alloxan induced 

diabetic rat. Bangladesh pharmaceautical journal 2013 16(1) 27-31 

23. Jimenez I. Jimenez J, Gamez J, et al. Effects of Salvia lavandulifolia Vahl ssp oxyodon extract on pancreatic 

endocrine tissue in streptozotocin-diabetic rats. Phytother Res 1995; 9: 536-537. 

24. Singh LW. Traditional medicinal plants of Manipur as antidiabetics. J Med Plant Res 2011; 5(5): 677-687. 

25. Rubenstein AH, Levin NW, Elliott GA. (1962). Manganese-induced hypoglycemia. Lancet, 2, 1348–1351. 

26. R.M. Banin, B.K.S. Hirata, I.S. Andrade. Beneficial effects of Ginkgo biloba Extract on insulin signaling cascade. 

Brazilian Journal of Medical and Biological Research (2014) 47(9): 780-788, 

27. Gray AM, Flatt PR. Actions of the traditional antidiabetic plant, Agrimonia eupatoria (agrimony): effects on 

hyperglycaemia, cellular glucose metabolism and insulin secretion. BrJ Nutr, 80, 1998, 109-114. 

28. Ayodhya S, Kusum S, Anjali S. Hypoglycaemic activity of different extracts of various herbal plants Singh. Int J 

Ayurveda Res Pharm 2010; 1(1): 212-224. 

29. Singh K.N., Chandra V. And Barthwal K.C.: Hypoglycaemic activity of Acacia arabica, Acacia benthamii and 

Acacia modesta leguminous seed diet in normal albino rats. Indian J Physiol Pharmacol 2001; 19: 167-168. 

30. Jouad H, Maghrani M, El Hassani RA, Eddouks M. Hypoglycemic activity of aqueous extract of Eucalyptus 

globulus in normal and streptozotocin-induced diabetic rats. J Herbs, Spices Med Plants, 2004 10: 19–28 

31. Resmi, C.R., Aneez Fathima., Sinilal, B., Latha, M.S. Anti-diabetic effect of an Herbal Drug in alloxan-diabetic 

rats. Indian drug(2001), 38(6), 319-322. 

32. Bhavani.R. Antidiabetic activity medicinal plant Aegle Marmelos (linn.) on alloxan induced diabetic rats. 

International Research Journal of Pharmaceutical and Biosciences (IRJPBS) 2014; 1 (1):36-44 

33. Kanagavalli.U, Bhuvaneshwari.B, Mohamed.S.A. Antidiabetic activity of Boerhaavia Diffusa against alloxan 

induced diabetic rats. Int J Pharm Bio Sci 2015 Oct; 6(4): (B) 1215 – 1219 

34. Komal M, Khadabadi S.S, Deokate U.A, Deore S.L. Caesalpinia bonducella - An Overview. Report and 

Opinion.2010; 2(3):83-90]. (ISSN: 1553-9873). 

35. Kshirsagar RP, Darade SS, Takale V. Effect of Alangium salvifolium (Alangiaceae) on dexamethasone induced 

insulin resistance in rats. J Pharm Res 2010; 3(11): 2714-2716. 

36. Chauhan A, Sharma PK, Srivastava P, Kumar N, Duehe R. Plants having potential antidiabetic activity: a review. 

Der Pharm Lett 2010; 2(3): 369-387. 

37. Modak M, Dixit P, Londhe J, Ghaskadbi S, Paul A, Devasagayam T. Indian herbs and herbal drugs used for the 

treatment of diabetes. J Clin Biochem Nutr 2007; 40(3): 163-173. 

38. Mustafa SSS, Eid NI, Jafri SA, El-Latif HAA, Ahmed HMS. Insulinotropic effect of aqueous ginger extract and 

aqueous garlic extract on the isolated perfused pancreas of Streptozotocin induced diabetic rats. Pak J Zool 2007; 

39(5): 279-284. 

39. Islam MS, Choi H. Dietary red chilli (Capsicum frutescens L.) is insulinotropic rather than hypoglycemic in type 2 

diabetes model of rats. Phytother Res 2008; 22(8): 1025-1029. 

40. Hannan JM, Marenah L, Ali L, Rokeya B, Flatt PR, Abdel-Wahab YH. Insulin secretory actions of extracts of 

Asparagus racemosus root in perfused pancreas, isolated islets and clonal pancreatic beta-cells. J Endocrinol 2007; 

192(1): 159-168. 

41. Frankish N, de Sousa Menezes F, Mills C, Sheridan H. Enhancement of insulin release from the beta-cell line INS-

1 by an ethanolic extract of Bauhinia variegata and its major constituent roseoside. Planta Med 2010; 76(10): 995-

997. 

42. Wang ZQ, Lu FE, Leng SH, Fang XS, Chen G, Wang ZS, et al. Facilitating effects of berberine on rat pancreatic 

islets through modulating hepatic nuclear factor 4 alpha expression and glucokinase activity. World J 

Gastroenterol 2008; 14(39): 6004-6011. 

43. KO BS, Choi SB, Park SK, Jang JS, Kim YE, and Park S. Insulin sensitizing and insulinotropic action of berberine 

from Cortidis rhizoma. Biol Pharm Bull 2005; 28(8): 1431-1437. 

44. Puri D. The insulinotropic activity of a Nepalese medicinal plant Biophytum sensitivum: preliminary experimental 

study. J Ethnopharmacol 2001; 78(1): 89-93. 

45. Anand P, Murali YK, Tandon V, Murthy PS, Chandra R. Insulinotropic effect of aqueous extract of Brassica nigra 

improves glucose homeostasis in streptozotocin induced diabetic rats. Exp Clin Endocrinol Diabetes 2009; 117(6): 

251-256. 

46. Anand P, Murali KY, Tandon V, Murthy PS, Chandra R. Insulinotropic effect of cinnamaldehyde on 

transcriptional regulation of pyruvate kinase, phosphoenolpyruvate carboxykinase, and GLUT4 translocation in 

experimental diabetic rats. Chem Biol Interact 2010; 186(1): 72-81. 

47. Park S, Jang JS, Hong SM. Long-term consumption of caffeine improves glucose homeostasis by enhancing 

insulinotropic action through islet insulin/insulin-like growth factor 1 signaling in diabetic rats. Metabolism 2007; 

56(5): 599-607. 

48. Islam MS, Choi H. Green tea, anti-diabetic or diabetogenic: a dose response study. Biofactors 2007; 29(1): 45-53. 

49. Dallak M, Al-Khateeb M, Abbas M, Elessa R, Al-Hashem F, Bashir N, et al. In vivo, acute, normo-hypoglycemic, 

antihyperglycemic, insulinotropic actions of orally administered ethanol extract of Citrullus colocynthis (L.) 

Schrab pulp. Am J Biochem Biotechnol 2009; 5(3): 119-126. 

50. Dallak M, Bashir N, Abbas M, Elessa R, Haidara M, Khalil M, et al. Concomitant down regulation of glycolytic 

enzymes, upregulation of gluconeogenic enzymes and potential hepatonephro- protective effects following the 



Gaurav et al., World J Pharm Sci 2018; 6(6): 84-92 

92 

 

chronic administration of the hypoglycemic, insulinotropic Citrullus colocynthis pulp extract. Am J Biochem 

Biotechnol 2009; 5(4): 153 161. 

51. Chen CC, Hsu CY, Chen CY, Liu HK. Fructus corni suppresses hepatic gluconeogenesis related gene 

transcription, enhances glucose responsiveness of pancreatic beta-cells, and prevents toxin induced beta-cell death. 

J Ethnopharmacol 2008; 117(3): 483-490. 

52. Rao MU, Sreenivasulu M, Chengaiah B, Reddy KJ, Chetty CM. Herbal medicines for diabetes mellitus: a review. 

Int J PharmTech Res 2010; 2(3): 1883-1892. 

53. Maroo J, Vasu VT, Aalinkeel R, Gupta S. Glucose lowering effect of aqueous extract of Enicostemma littorale 

Blume in diabetes: a possible mechanism of action. J Ethnopharmacol 2002; 81(3): 317-320. 

54. Qa’dan F, Verspohl EJ, Nahrstedt A, Petereit F, Matalka KZ. Cinchonain IB isolated from Eriobotrya japonica 

induces insulin secretion in vitro and in vivo. J Ethnopharmacol 2009; 124(2): 224-227. 

55. Kwon DY, Jang JS, Hong SM, Lee JE, Sung SR, Park HR, et al. Long-term consumption of fermented soybean-

derived Chungkookjang enhances insulinotropic action unlike soybeans in 90% pancreatectomized diabetic rats. 

Eur J Nutr 2007; 46(1): 44-52. 

56. Liu D, Zhen W, Yang Z, Carter JD, Si H, Reynolds KA. Genistein acutely stimulates insulin secretion in 

pancreatic beta-cells through a cAMP-dependent protein kinase pathway. Diabetes 2006; 55(4): 1043-1050. 

57. KO BS, Jang JS, Hong SM, Sung SR, Lee JE, Lee MY, ET al.Changes in components, glycyrrhizin and 

glycyrrhetinic acid, in raw Glycyrrhiza uralensis Fisch, modify insulin sensitizing and insulinotropic actions. 

Biosci Biotechnol Biochem 2007; 71(6): 1452-1461. 

58. Kaczmar T. Herbal support for diabetes management. Clin NutrInsights 1998; 6(8): 1-4. 

59. Fararh KM, Atoji Y, Shimizu Y, Takewaki T. Isulinotropic properties of Nigella sativa oil in streptozotocin plus 

nicotinamide diabetic hamster. Res Vet Sci 2002; 73(3): 279-282. 

60. Kim K, Kim HY. Korean red ginseng stimulates insulin release from isolated rat pancreatic islets. J 

Ethnopharmacol 2008; 120(2): 190-195. 

61. Mentreddy SR, Mohamed AI, Rimando AM. Medicinal plants with hypoglycemic/anti-hyperglycemic properties: a 

review. Proc Assoc Adv Ind Crop Conf 2005; 20: 341-353. 

62. Jeppesen PB, Gregersen S, Alstrup KK, Hermansen K. Stevioside induces antihyperglycaemic, insulinotropic and 

glucagonostatic effects in vivo: studies in the diabetic Goto-Kakizaki (GK) rats. Phytomedicine 2002; 9(1): 9-14. 

63. Jeppesen PB, Gregersen S, Poulsen CR, Hermansen K. Stevioside acts directly on pancreatic beta cells to secrete 

insulin: actions independent of cyclic adenosine monophosphate and adenosine triphosphate-sensitive K+-channel 

activity. Metabolism 2000; 49(2): 208-214. 

64. Jung M, Park M, Lee HC, Kang YH, Kang ES, Kim SK. Antidiabetic agents from medicinal plants. Curr Med 

Chem 2006; 13(10): 1203-1218. [9] Malviya N, Jain S, Malviya S. Antidiabetic potential of medicinal plants. Acta 

Pol Pharm 2010; 67(2): 113-118.  

65. Bhushan MS, Rao CHV, Ojha SK, Vijayakumar M, Verma A. An analytical review of plants for anti diabetic 

activity with their phytoconstituent & mechanism of action. Int J Pharm Sci Res 2010; 1(1): 29-46. 

66. A Rao MU, Sreenivasulu M, Chengaiah B, Reddy KJ, Chetty CM. Herbal medicines for diabetes mellitus: a 

review. Int J PharmTech Res 2010; 2(3): 1883-1892. 

67. Souza A, Mbatchi B, Herchuelz A. Induction of insulin secretion by an aqueous extract of Tabernanhte iboga 

Baill. (Apocynaceae) in rat pancreatic islets of Langerhans. J Ethnopharmacol 2011; 133(3): 1015-1020. 

68. Chauhan A, Sharma PK, Srivastava P, Kumar N, Duehe R. Plants having potential antidiabetic activity: a review. 

Der Pharm Lett 2010; 2(3): 369-387. 

 

 

 

 


