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Introduction
Diabetes mellitus (DM) is a chronic disease characterized by a 

deficiency in insulin production and its action or both. That leads to 
prolonged hyperglycemia with disturbances in most metabolic processes 
inside the human body [1]. Untreated cases show severe tissue and 
vascular damage leading to serious complications such as retinopathy 
[2], neuropathy [3], nephropathy [4], cardiovascular complications [5] 
and ulceration [6]. Moreover, diabetes has an indirect relation with a 
many other diseases being the most common endocrine disorder. It was 
estimated that about 200 million people worldwide suffered from DM 
in 2010, and it is expected to reach 300 million by 2025 [7].

Both insulin and glucagon, pancreatic endocrine hormones, are 
responsible for controlling blood-glucose level within the body in an 
adequate level based on the body needs. Normally, insulin is secreted by 
the β-cells found at the islets of Langerhans in response to high levels of 
blood sugar. It potentiates the ability of muscle, red blood cells, and fat 
cells to absorb sugar out of the blood and consume it in other metabolic 
processes, which restore the sugar levels to the normal level [8].

On the contrary, glucagon is secreted by α- cells of the pancreas 
as a result of low blood-glucose level in between meals and during 
exercise. That stimulates the liver and other cells in muscles to release 
glucose out of the stored block in our bodies [8]. The harmonic relation 
between the two hormones, insulin and glucagon is shown in Figure 1. 

For better understanding DM, we write this piece of work about 
the disease, methods of diagnosis and treatment with special emphasis 
on naturally occuring secondary metabolites. Data were collected from 
different databases, including Pubmed, Google Scholar, Scifinder and 
Science Direct. Our aim is to present a scientifically relevant review 
for both researchers and readers, who are interested in the biologically 
active plants traditionally used in the treatment of diabetes. The possible 
mechanisms of action and common methods used for evaluation were 
also discussed.

Classification of Diabetes Mellitus
Diabetes mellitus is classified into different categories, based on the 

etiology of the disease, but it is widely accepted that the two main types 
are; type 1 and type 2 [9]. 

Type 1 (IDDM) occurs in patients with little or no insulin secretory 
capacity. Consequently, they are in need for a replacement therapy of 
insulin for survival. The two major forms of type 1diabetes are type 
1a (90% of type 1) and type 1b (10% of type 1). Type 1a results from 
immunological destruction of pancreatic ß cells associated with diseases 
such as Addison’s disease, Grave’s disease and Hashimoto’s thyroiditis 
[10,11]. However, type 1b is idiopathic where no etiological basis is 
identified. Some of these patients have predominant insulin deficiency 
and are susceptible to ketoacidosis, but no evidence of developing 
autoimmune diseases [12]. 

On the other hand, type 2 (NIDDM), is the most known form of 
diabetes, and it is characterized by abnormality in insulin secretion and 
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its resistance [13]. Traditionally, it is predominant among elderly people 
(over 40 years). Commonly, it occurs in people with obesity, decreased 
body activity, and it may also be inherited [14]. The disease is often 
enhanced through dietary supplements, physical activity along with 
oral hypoglycemic agents [15]. 

Moreover, there is another temporary disease related to diabetes, 
which is known as gestational diabetes (GD) mellitus. It refers to 
the occurrence or initial recognition of glucose intolerance during 
the period of pregnancy [1]. Other types of diabetes include genetic 
abnormalities in the ß-cell of the pancreas or mutations in insulin 
receptor or post-receptor deformities [16]. Diseases of the exocrine 
pancreas such as pancreatitis, cystic fibrosis and excessive production 
of insulin counter regulatory hormones such as Cushing’s syndrome 
and acromegaly ultimately leads to DM [1]. Many drugs exemplified by 
glucocorticoids, niacin and interferon may induce DM [17]. 

Symptoms and Diagnosis Methods for Diabetes
Symptoms are nearly the same in the two major types of diabetes, but 

they differ in their intensity. The initial symptoms of untreated diabetic 
patients are attributed to elevated blood-glucose levels. Consequently, 
a loss of glucose in urine occurs, which increases urine output, leading 
to dehydration accompanied by thirst and raised water consumption. 

Insulin deficiency eventually results in weight loss in spite of an 
increase in appetite and food consumption. Untreated diabetic patients 
also suffer from fatigue, nausea and vomiting. They are susceptible to 
develop bladder, skin, and vaginal infections. Fluctuations in blood 
sugar levels can cause blurred vision. Moreover, very high sugar-levels 
can result in coma and even death [8]. 

The most popular methods  for diagnosis of diabetes include  the 
measuring  of  fasting plasma glucose  level  (FPG), which is done in 
the early morning. Patients with FPG below 100 mg/dl are considered 
normal; those between 100 and 125 mg/dl indicate pre-diabetic while 
those individuals with glucose levels above 125 mg/dl are considered 
diabetic [18].

Drugs Controlling Diabetes Mellitus and their 
mechanism of action

The common strategy for treatment focused mainly on regulating 
and decreasing blood sugar to fall within the normal level. The main 
mechanisms in both traditional and Western medicines involve 
decrease blood sugar through stimulating pancreatic β-cells; inhibiting 
other hormones elevating blood sugar; increasing the affinity, and 
sensitivity of insulin receptor. On the other hand, lowering glycogen 
release; enhancing glucose utilization within many tissues and organs; 
clearing free radicals, resisting lipid peroxidation, correction of the 
lipid and protein metabolic disorders and improving human blood 
circulation are also involved [19].

The present oral antidiabetics (Figure 2) include sulfonyl ureas 
that decrease blood sugar, mainly by elevating insulin release from 
islets of Langerhans. They combine with sulfonylurea receptor on 
β-cells resulting in adenosine triphosphate–dependent potassium 
channels closure. Consequently, the cell membrane depolarizes and the 
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 Figure 2: Representatives of oral synthetic antidiabetic agents.

Figure 1: Regulation of blood glucose in normal body [107].
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subsequent calcium influx accompanied by secretion of stored insulin 
from secretory granules within the cells occurs. This mechanism works 
only in the presence of insulin [20,21]. 

Another known drug is the biguanides; they reduce hepatic 
gluconeogenesis and replenish peripheral tissues’ sensitivity to insulin 
through elevating insulin-stimulated uptake and utilization of sugar. 
However, biguanides are ineffective in insulin absence. The best 
example of this class is metformin [22].

The alpha-glucosidase inhibitors “starch blockers” inhibit certain 
enzymes responsible for the breakdown of carbohydrates in the small 
intestine. They act mainly by decreasing the rate of carbohydrate 
absorption in the body. Moreover, acarbose, an important example 
in this class, reversibly inhibits both pancreatic α-amylase and 
α-glucosidase enzymes by binding to the carbohydrate-binding region 
and interfering with their hydrolysis into mono-saccharides. This 
results in a slower absorption together with a reduction in postprandial 
blood-sugar levels [20,23]. 

Another important class of oral antidiabetic agents is the 
thiazolidinediones (TZDs). Their primary mechanism of action 
includes improving of muscle and adipose tissue sensitivity to insulin 
and to a smaller extent; reducing liver glucose production. TZDs are 
potent and selective agonists to the nuclear peroxisome proliferator-
activated receptor- gamma (PPARγ) present in liver, skeletal muscle and 
adipose tissue. Stimulation of such receptors controls the transcription 
of insulin-responsive genes involved in the regulation of transportation, 
production and glucose utilization. Moreover, it was shown that TZDs 
can enhance β- cell function by lowering free fatty acids levels that play 
an ultimate role in β-cell death [24]. 

The last class of commonly available oral hypoglycemics is the 
non- sulfonyl ureas secretagogues. This group increases the secretion of 
insulin from active β-cells by similar mechanism as sulfonyl ureas, but 
they bind to different β-cells receptors [25].

Medicinal Plants with Potential Antidiabetic Activity
Natural products are the major mine for discovering promising lead 

candidates, which play an important role in future drug development 
programs. Ease of availability, least side effects and low cost make 
the herbal preparations are the main key player of all available 
therapies, especially in rural areas [26]. Since centuries, many plants 
are considered a fundamental source of potent anti-diabetic drugs. 
Although, synthetic oral hypoglycemics together with insulin are the 
main route for controlling diabetes. However, they exhibited prominent 
side effects and failed to reverse the course of its complications. This 
constitutes the major force for finding alternatives, mainly from 
plant kingdom that are of less severe or even no side effects [27]. In 
the following section, a compilation of the most famous plants widely 
used in folk medicine will be discussed. The aim of this review is not 
to mention all the antidiabetic plants previously discussed in details in 
the textbook of “Traditional Medicines for Modern Times Antidiabetic 
Plants” [28], but we will shed light on the most relevant data related 
to these popular plants. The most widely used antidiabetic herbs are 
highlighted below and summarized in Table 1.

Aegle marmelos 
It is commonly known as the Holy Fruit tree (Rutaceae). The oral 

administration of aqueous leaf extract to STZ diabetic rats was proven 
to be equally potent as insulin in normalizing blood glucose and 
insulin levels [29]. Its mode of action may be either due to stimulating 
glucose uptake or enhancing insulin secretion or both. In addition, 

it improved the functional state of the beta cells, regenerating the 
damaged pancreatic parts [30]. Moreover, the oral administration of 
its seeds aqueous extract showed a significant reduction in FBG level. 
Besides, it decreased total cholesterol level, LDL and triglyceride with 
concomitant elevation in HDL [31]. However, oral and intraperitoneal 
administration of the fruit aqueous extract showed antidiabetic activity 
in STZ induced diabetic rats. It significantly reduced the blood-glucose 
level as well as glycosylated hemoglobin, while elevating both serum 
insulin and liver glycogen. The fruit extract at a dose of 250 mg/kg was 
found to be more potent than glibenclamide [30]. 

On the other hand, A. marmelos methanol extract decreased blood 
sugar in alloxan diabetic rats, lowering its oxidative stress evidenced 
by reducing serum and liver lipid peroxidation, conjugated diene 
and hydroperoxide levels, elevating catalase, glutathione peroxidase, 
superoxide dismutase and reduced glutathione levels [32]. This relevant 
hypoglycemic effect is probably attributed to its coumarins. That 
stimulates insulin secretion from the pancreatic beta cells in the islets 
of Langerhans [30].

Allium cepa (Onion) and Allium sativum (Garlic)

They are important dietary supplements belonging to family 
Liliaceae that involved in the eastern kitchen. Studies showed that oral 
administration of the ethanol extract of garlic regulated the blood-sugar 
level, normalizing the activity of both liver hexokinase and glucose-6-
phosphatase. In addition, it elevated liver glycogen, serum insulin as 
well as free amino acids, causing significant reduction in FBG, serum 
triglycerides, total cholesterol, urea, creatinine, AST and ALT levels 
[33]. The antidiabetic activity of the extract was more potent than 
glibenclamide, the commonly known antidiabetic drug [34]. 

Many onion bulbs ether fractions showed significant hypoglycemic 
effects by decreasing the glucose peak in subcutaneous glucose 
tolerance tests [29]. Among them, A. cepa increases the fasting serum 
high-density lipoprotein values, exhibiting alleviation of hyperglycemia 

Therapeutic action Botanical name

Acting like insulin [39] Momordicacharantia
Panax ginseng

Increasing insulin secretion from beta cells of 
pancreas [39]

Panax ginseng
Allium cepa
Azadirachtaindica
Eugenia jambolana
Pterocarpusmarsupium
Medicago sativa

Regeneration of γ-cells of the islets of Langerhans 
[39]

Morusbomoysis
Pterocarpusmarsupium
Tinosporacordifolia
Gymnemasylvestre

Reduction absorption of glucose from gastrointestinal 
tract [39]

Cyamposistertragonoloba
Ocimum sanctum

Inhibition of aldose reductase activity [39] Aralia elata

Increasing glucose utilization [39]
Zingiberofficinale
Cyamospsistetragonolobus
Grewiaasiatica

Reduction of lactic dehydrogenase and γ-glutamyl 
transpeptidase[39]

Lythrumsalicaria

Inhibition glycogen-metabolizing enzymes [39] Allium sativum
Increasing glyoxalase 1 activity in liver [39]
Increasing the creatine kinase levels in tissues [39]

Trigonellafoenumgraecum

Inhibition of glucose-6-phosphate system [39] Bauhinia megalandra
Oxygen radical scavengers [39] Momordicacharantia
Protection of pancreatic beta cells from degeneration 
and diminish lipid peroxidation[63] Morus alba

Table 1: Classification of herbal antidiabetics according to their therapeutic action.
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in streptozotocin (STZ) diabetic rats. The hypoglycemic and 
hypolipidemic effects of onion were usually associated with a relevant 
antioxidant activity, as indicated by the increase in superoxide dismutase 
activity. No effects were observed on both lipid hydroperoxide and 
lipoperoxide levels [35].

The main active components present are sulfur-containing 
compounds being diallyl disulfide (allicin) in garlic and allyl propyl 
disulfide (APDS) in onions [36]. These active secondary metabolites 
present in the form of cysteine derivatives, as. S-alkyl cysteine sulfoxides 
that decompose upon extraction into polysulfides and thio-sulfinates 
in the presence of allinase. The potent antidiabetic activity of both 
plants may be attributed to the presence of these volatile decomposed 
products that predominate in their oils in addition to other nonvolatile 
sulfur-containing peptides and proteins [37].

Aralia elata
It is a woody plant belonging to the family Araliaceae, known also 

by Japanese angelica tree. The antidiabetic activity of its root cortex may 
be attributed to the presence of elatosides E together with oleanolic 
acid and its derivatives. These secondary metabolites lower the serum 
glucose level as shown by oral sugar tolerance test in rats [38]. The 
hypoglycemic activity of A. elata is mainly mediated through inhibition 
of aldose reductase activity [39].

Azadirachta indica 
It belongs to the family Meliaceae and has been used for a long time in 

traditional medicine in treating several ailments, including diabetes. Its 
leaves stem bark and seeds possess hypoglycemic activity via increasing 
insulin secretion from the beta cells of the pancreas [39]. Its leaves are 
characterized by the presence of high fiber content that is potent in 
diabetes management and controlling of post-prandial hyperglycemia 
through delaying gastric emptying, increasing viscosity of GIT content 
thus, suppressing digestion and absorption of carbohydrate with no risk 
of hypoglycemia, hyperinsulinemia and undesirable weight gain [40].

Bauhinia candicans and B. forficate 
They are medicinal plants native to Peru, Brazil and Argentina 

sub-tropical regions, belonging to family Caesalpinaceae the methanol 
extract of B. candicans leaves, together with its butanol exerted a 
potent antidiabetic activity reducing the plasma glucose level as well 
as urinary glucose excretion through enhancing peripheral glucose 
metabolism [41]. Administration of B. forficata leaves various extracts 
to alloxan-diabetic rats resulted in an obvious suppression in serum 
glucose, triglycerides and total cholesterol. Moreover, chromatographic 
purification of B. forficata leaves n-butanol fraction, resulted in 
the isolation of kaempferilrin, a flavonoid, which showed a potent 
hypoglycemic activity upon oral administration in alloxan-induced 
diabetic rats [42].

Biophytum sensitivum 
It is an herbaceous plant native to Nepal widely reputed in folk 

medicine belonging to family Oxalidaceae. Its leaf extract exhibited 
a potent antidiabetic activity affecting glucose homeostasis. It caused 
a significant rise in serum insulin together with reduction in blood-
glucose levels suggesting an insulinotropic effect mediated through 
enhancing the synthesis and/ or release of insulin from the pancreatic 
beta cells [43].

Brassica nigra 
It belongs to family Brassicaceae and endogenously grows in the 

Mediterranean regions. The aqueous B. nigra seeds extract exhibited a 
potent antidiabetic activity in STZ induced diabetic rats manifested by 
significant reduction in fasting serum glucose, glycosylated hemoglobin 
and serum lipids exceeding that of ethanol, acetone and chloroform 
extracts [44]. Its mode of action is mainly attributed to stimulating 
insulin release from pancreas and normalizing the effects of glucose 
metabolizing enzyme, therefore, improving glucose homeostasis in 
both liver and kidney [45].

Cinnamomum zeylanicum 

It is commonly known as Cinnamon (Lauraceae) and widely used 
in East Asia and Europe. It is extensively used in folk medicine to treat 
diabetes. It contains volatile oils, mainly cinnamaldehyde. Cinnamon 
ingestion decreased total plasma sugar level with insulin sensitivity 
improvement. It also significantly reduced gastric emptying and 
profoundly decreasing postprandial glycemic response [33]. In addition, 
cinnamon aqueous extract revealed a potent antidiabetic effect through 
its up regulation of uncoupling protein-1 (UCP-1) and enhancing the 
translocation of GLUT4 in the muscle and adipose tissues [46]. 

Oral administration of cinnamaldehyde, its chief active constituent, 
resulted in significant reduction in serum glucose, glycosylated 
hemoglobin, total cholesterol and triglyceride levels accompanied by 
a marked increase in serum insulin, hepatic glycogen and high-density 
lipoprotein in a dose-dependent manner [47].

Coptis chinensis (Huanglian)

It belongs to family Ranunculaceae and popularly used to alleviate 
diabetes in traditional Chinese medicine. Its antidiabetic activity 
is likely due to the presence of berberine, an isoquinoline alkaloid 
that predominates in plant roots, rhizomes, stems and barks. Studies 
showed that berberine produced significant reduction in blood-glucose 
level, plasma total cholesterol, triglycerides, and markedly decrease 
disaccharidases and β-glucuronidase activities in STZ-induced diabetic 
rats.

It successfully reduced body weight, increasing insulin response, 
enhancing glucose’s uptake by adipocytes via GLUT1, acetylcoenzyme 
a carboxylase phosphorylation, adenosine monophosphate-activated 
protein kinase. Moreover, it increased the PPARα/δ/γ protein 
expression in liver thus it potentiates insulin receptor expression in liver 
and skeletal muscle cells with concomitant improvement in glucose 
consumption, relieving some diabetic complications through marked 
regeneration in the damaged pancreas [48].

Cyamopsis tetragonoloba

C. tetragonoloba (Fabaceae) beans ethanol extract administered to 
alloxan-induced diabetic rats caused significant reduction in blood-
glucose levels [49] which can be mediated through reduction of glucose 
absorption from gastrointestinal tract together with enhancing glucose 
utilization [39]. 

Eugenia jambolana

It is familiar by Jamun or black plum, belonging to family Myrtaceae. 
It is also known as Syzygium cumini and is widely being used over many 
centuries for the treatment of diabetes by the traditional practitioners. 
Oral administration of the pulp extract of the fruit resulted in the 
enhancement of insulinemia through insulin secretion stimulation 
and insulinase activity suppression from liver and kidney [29]. 
While, administration of the seeds dried alcohol extract resulted in 
hypoglycemia and decreased glycosuria, partially restoring the altered 
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hepatic and skeletal muscle glycogen content as well as hexokinase, 
glucose-6-phosphatase, phosphofructokinase and glucokinase [50]. 

Moreover, the flavonoid rich extract of its seeds showed a potent 
antidiabetic activity manifested by a reduction in fasting and peak blood-
glucose levels, in addition to an improvement in glycogen biosynthesis, 
glucose homeostatic enzymes’ activities as well as the in vitro insulin 
release from pancreatic islets. Its mechanism of action is probably due 
to up regulation of both PPARα and PPARγ in addition to its ability to 
differentiate 3T3-L1 preadipocytes [51]. Besides, seed kernel extracts 
were found effective in inhibiting α-glucosidase accounting for the 
mode by which this herb exerts its anti-diabetic effect [52].

Ficus bengalenesis 

 Oral administration of its bark aqueous extract exerted significant 
hypolipidemic, hypoglycemic and serum insulin increasing effects with 
intimate similarities to that exerted by a minimal dose of glibenclamide 
in STZ induced diabetic rats. It effectively reduced serum glucose 
level, normalizing serum electrolytes levels, glycolytic enzymes and 
hepatic cytochrome P-450 dependent enzyme systems accompanied 
by reduction in liver and kidney lipid peroxides. This was further 
confirmed by histological studies of the dissected pancreatic sections 
[53]. This is mainly attributed to its leucopelargonidin glycoside content. 
In addition, pelargonidin was more effective than leucocyanidin in 
enhancing the in vitro release of insulin by the pancreatic beta cells [33].

Grewia asiatica

It is known as Phalsa or Falsa belonging to family Malvaceae, 
native to southern Asia, and commonly cultivated in tropical countries. 
Ethanol extracts of its fruit, stem bark and leaves orally administered 
elicited an observable reduction in serum glucose level of alloxan 
induced diabetic rabbits. This anti-hyperglycemic may be mediated by 
its antioxidant and radical scavenging activity rather than by stimulating 
the release of insulin [54].

Gymnema sylvestre 

A member of family Asclepiadaceae, which is widely known as 
gurmar. It is a woody, climbing plant; its main constituents are gymnemic 
acid, gurmarin, a polypeptide of 35 amino acids and saponins [34]. G. 
sylvestre leaves extract exhibited a potent antidiabetic activity in type 2 
diabetes, as evidenced by causing a prominent suppression in blood-
glucose, glycosylated hemoglobin and glycosylated plasma proteins 
together with restoring blood glucose homeostasis in type 2 diabetic 
patients. These results postulated that the beta pancreatic cells may be 
regenerated by G. sylvestre leaves extract supplementation and further 
confirmed by insulin levels elevation in patients serum [55]. 

Moreover, studies revealed that G. sylvestre enhanced the production 
of endogenous insulin without direct effect on the metabolism of 
carbohydrate. It was found that gymnemic acid prevents taste buds 
activation by sugar molecules, curbing the sugar craving by filling the 
receptor locations on the taste buds. Similarly, it occupies the receptor 
location in the intestine absorptive external layers thus inhibiting the 
sugar molecules uptake by the intestine, resulting in obvious reduction 
in plasma sugar level [29].

Lawsonia inermis

It is a popular member of family Lythraceae, which is commonly 
known as Henna, its leaves is found to constitute carbohydrates, 
flavonoids, proteins, phenolic compounds, tannins, terpenoids, 
alkaloids, quinones, xanthones, coumarins, as well as fatty acids [56]. 

Oral administration of 70% ethanol as well as 95% methanol extracts 
of the whole plant exhibited potent hypoglycemic and hypolipidaemic 
activities in alloxan induced diabetic mice causing significant reduction 
in serum glucose, cholesterol and triglycerides levels exceeding the 
effect of glibenclamide [57,58].

Lythrum salicaria

It is a member of family Lythraceae, commonly found in Europe, 
Asia, southeastern Australia and northwest Africa. It is also known as 
Purple loosestrife. L. salicaria stem and flower ether extracts caused 
a significant depression in serum glucose upon oral administration 
accompanied by an elevation in circulating insulin levels [59]. Its 
promising antidiabetic activity, mostly due to its richness in phenolic 
compounds, mainly tannins [60].

Medicago sutivu 

It is a perennial flowering plant belonging to family Fabaceae, 
known by Alfalfa and also called Lucerne. It is commonly used in 
traditional medicine to treat diabetes. Administration of its aqueous 
extract alleviated hyperglycemia in STZ-diabetic mice via stimulating 
2-deoxy-glucose transport in addition to glucose oxidation, and 
conversion of glucose to glycogen in mouse abdominal muscle. It also 
potentiated insulin secretion from the pancreatic β-cells. This insulin-
releasing effect was also observed in both methanol and water fractions 
suggesting the synergistic effect of various extract constituents [61].

Momordica charantia 

A well-known plant (bitter melon) belonging to family 
Cucurbitaceae that widely used in folk therapy for the treatment of 
diabetes. Oral administration of the fruit juice or seed powder resulted 
in a significant decline in FBG and pronounced amelioration of glucose 
tolerance exerting both insulin secretagogue and insulinomimetic 
activities [62]. This potent antidiabetic activity mainly attributed to 
the presence of an insulin-like polypeptide known by polypeptide- P, 
similar in structure to the bovine insulin, which reduces plasma sugar 
levels when injected subcutaneously into type I diabetic patients and 
appears to inhibit gluconeogenesis. In addition, it improves glucose 
tolerance in type II diabetes [29,33]. Other reported hypoglycemic 
agents isolated from M. charantia comprise the sterol glucoside mixture 
charantin isolated from fruit and the pyrimidine nucleoside vicine 
abundant in the seeds [62].

Morus alba 

It is a member in family Moraceae, and is known as mulberry. 
The flavonoids rich fraction of the Egyptian Morus alba root bark 
70% alcohol extract exhibited hypoglycemic activity in STZ diabetic 
rats upon oral administration. It significantly decreased the value 
of the blood-sugar level through protection of pancreatic beta cells 
from being degenerated and diminishing lipid peroxidation through 
reduction of lipid peroxides. Its detailed phytochemical investigation 
revealed the presence of four hydrophobic flavonoids namely morusin, 
cyclomorusin, neocyclomorusin, and kuwanon E, a 2-arylbenzofuran, 
moracin M, and two triterpenes, betulinic acid and methyl ursolate that 
may account for its antidiabetic potency [63]. 

Murraya koeingii 

The curry leaf tree belonging to family Rutaceae is widely cultivated 
for its aromatic leaves, which are used as a flavoring agent. It was 
reported that an oral administration of M. koeingii leaves showed potent 
hypoglycemic effect associated with an increase in hepatic glycogen 
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http://en.wikipedia.org/wiki/Asia
http://en.wikipedia.org/wiki/Lythraceae
http://en.wikipedia.org/wiki/Europe
http://en.wikipedia.org/wiki/Asia
http://en.wikipedia.org/wiki/Australia
http://en.wikipedia.org/wiki/Africa


Citation: Singab AN, Youssef FS, Ashour ML (2014) Medicinal Plants with Potential Antidiabetic Activity and their Assessment. Med Aromat Plants 
3: 151. doi: 10.4172/2167-0412.1000151

Page 6 of 12

Volume 3 • Issue 1 • 1000151
Med Aromat Plants
ISSN: 2167-0412 MAP, an open access journal

content due to stimulated glycogenesis and suppressed glycogenolysis 
as well as gluconeogenesis [29]. It also prevented the β cells from 
damage, exhibiting antioxidant and free radical scavenging activity 
showing more efficacy than glibenclamide [64]. It effectively reverted 
serum urea, uric acid and creatinine to the normal levels, reflecting its 
protective effects on kidney in STZ-induced diabetic rats [65].

Another studies showed that single oral administration of variable 
doses of M. koeingii leaves aqueous extract exerted a pronounced 
antidiabetic activity in alloxan induced diabetic rabbits as evidenced by 
marked lowering in blood-glucose level and improvement in glucose 
tolerance suggesting the tendency of its usage as an adjunct to dietary 
supplement and drug therapy for adequate control of diabetes mellitus 
[66]. Moreover, intraperitoneal administration of mahanimbine, 
carbazole alkaloid isolated from its leaves, at doses of 50 and 100 mg/kg 
showed a marked hypoglycemic activity reducing fasting blood sugar, 
triglycerides, low-density lipoprotein, VLDL levels increasing HDL 
level [67].

Ocimum sanctum 

It is commonly known as Holy basil (Labiateae). Administration of 
O. sanctum leaves alcohol extract, orally, significantly reduced glycemia 
and enhanced exogenous insulin action. Administration of leaf powder 
to healthy and diabetic rats resulted in reduction of FBG after one 
month [39]. Its pronounced therapeutic potential as antidiabetic agent 
can be attributed to the presence of eugenol, its chief active constituent, 
reducing elevated serum sugar, cholesterol triglyceride levels as well as 
lactate dehydrogenase, alanine transaminase, aspartate transaminase 
and alkaline phosphatase [68].

Panax ginseng

Ginseng root (Araliaceae) has been used for over 2,000 years in 
the Far East for its health-promoting activities. It contained triterpene 
glycosides (saponins), commonly referred to as ginsenosides, 
peptides, polysaccharides, fatty acids and polyacetylene alcohol 
[69]. The hypoglycemic effect of ginseng root may be attributed to 
blocking intestinal glucose absorption and inhibiting hepatic glucose-
6-phosphatase activity resulting in delaying of food digestion and 
carbohydrate absorption rate [70]. Ginseng polypeptide, isolated from 
the root was effective in decreasing liver glycogen and blood-sugar 
levels while, its aqueous extract showed a remarkable hypoglycemic 
activity, increasing insulin production, reducing pancreatic β-cells 
death and resistance to insulin, thus improving postprandial glycemia 
in diabetic patients [33]. 

However, intraperitoneal injection of P. ginseng berry extract 
significantly improved glucose tolerance associated with a marked 
decrease in serum insulin levels together with rise in energy expenditure 
and body temperature. Although, ginsenoside showed a potent anti-
hyperglycemic action, it was not accompanied by body weight changes, 
postulating that other extract ingredients may distinctly energy 
metabolism by various pharmacological mechanisms. Additional 
site of action for ginseng berry is the gastrointestinal tract, it exerts 
postprandial hypoglycemia via gastric vagal afferents, inhibited brain 
stem neuronal activity [70]. 

Picrorrhiza kurroa

It belongs to family Scrophulariaceae, and is commonly known as 
Kutki. Its alcohol extract reduced the sugar level in alloxan-induced 
diabetic rats through acting as a free radical scavenger. It can also 
decrease elevated blood urea nitrogen, serum lipid peroxides levels 

as well as ameliorating white blood cells destruction, protecting vital 
tissues including the pancreas and inhibiting undesirable body weight 
loss thus reducing the causation of diabetes [50,64]. Picrosides from 
Katuki constituted the major active ingredient responsible for its 
potent hypoglycemic activity presenting a natural and safe remedy for 
prevention or delaying of diabetic complications [71].

Polygonati Odorati 

It belongs to family Liliaceae, its aqueous extract showed potent 
antidiabetic activity influencing glucose or carbohydrate metabolism 
through inhibiting α-glucosidase activity in the digestive canal and thus 
improving glucose and triglyceride metabolism [72].

Psidium guajava 

It is known as Guava belonging to family Myrtaceae. It contains a 
high percentage of vitamins B1, B2, B6, vitamin C, free sugars (glucose, 
fructose and sucrose) and carotene. Oral administration as well as 
intraperitoneal injection of aqueous leaves extract to alloxan-induced 
hyperglycemic rats has shown beneficial effect not only on blood-
glucose but also on body weight, glucose and ketone level of urine and 
tissue of pancreas showing a marked inhibitory activity on protein 
tyrosine phosphatase1B [73]. 

While, the methanol extract showed hypoglycemic effect in 
type II diabetes. Flavonoid glycosides exemplified by pedunculagin, 
isostrictinin and strictinin are the potent constituents, that have been 
used in clinical treatment of diabetes to improve insulin sensitivity 
[33]. Additionally, P. guajava stem bark ethanol extract showed a 
marked hypoglycemic effect, which may not be due to stimulating 
insulin release from pancreatic β-cells, but may be attributed to extra 
pancreatic mechanism exemplified by enhancing peripheral glucose 
metabolism [74].

Pterocarpus marsupium

It is also known as Vijayasar or the Indian Kino Tree belonging 
to family Fabaceae. The hypoglycemic effect of various extracts from 
P. marsupium bark was obvious in alloxan-induced diabetic rats. 
The results confirmed their efficacy on plasma glucose, total protein, 
cholesterol, triglycerides, alkaline phosphatase, alanine transaminase 
and aspartate transaminase. Moreover, butanol sub-fraction a marked 
hypoglycemic effect by adjusting body metabolism similar to insulin 
properties [75]. Marsupsin and pterostilbene, phenolic constituents of 
the heartwood of P. marsupium, significantly reduced blood-glucose 
level of approaching that of metformin [76].

Tecoma stans (Bignoniaceae) and Teucrium cubense 
(Lamiaceae) 

These plants were mainly used as a diabetes mellitus remedy. Their 
aqueous extracts exert a potent antidiabetic activity via enhancing 
glucose uptake in both insulin-sensitive and insulin-resistant murine 
and human adipocytes with no marked proadipogenic or antiadipogenic 
adverse effects [77].

Tinospora cordifolia 

It is commonly known as Gaduchi a member of family 
Menispermaceae. It is widely used as tonic and for treatment of 
endocrine metabolic disorders, including diabetes. The major 
constituents are diterpenoids, alkaloids, steroids, lactones, glycosides, 
phenolics, aliphatic compounds, sesquiterpenoid, and polysaccharides. 
Oral administration of T. cordifolia root aqueous or alcohol extracts 
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to alloxan diabetic rats produced a significant antidiabetic effect 
through enhancing the glucose metabolism as evidenced by an 
obvious suppression in plasma glucose, brain lipid values, serum acid 
phosphatase, alkaline and lactate dehydrogenase and hepatic glucose-
6-phosphatase, with consequent elevation in body weight, hepatic 
hexokinase and total hemoglobin [29].

 However, no pronounced effect on regeneration of β-cells of the 
islets of Langerhans was observed as confirmed by the histological 
examination of the pancreas. Moreover, T. cordifolia aqueous extract 
exerted certain inhibition on adrenaline-induced hyperglycemia while 
its ethyl acetate root extract showed certain antidiabetic potency that 
may be attributed to the presence of a pyrrolidine derivative [78].

Trigonella foenumgraecum 

It is commonly known by Fenugreek seeds and is belonging to 
family Fabaceae. It is famous for the presence of mucilage, proteins, 
proteinase inhibitors, steroid saponins and saponin-peptide esters, 
sterols, flavonoids, nicotinic acid, coumarin, trigonelline and volatile 
oil [79]. Administration of the defatted seed decreased fasting and 
postprandial blood levels of glucagon, glucose, insulin, somatostatin, 
triglycerides, total cholesterol, while increased HDL-cholesterol levels. 
The intake of seed fiber of T. foenumgraecum decreases sugar absorption 
rate, delaying gastric emptying, thus inhibiting the increase in blood-
glucose levels after meals. It also stimulates insulin receptor sites to 
burn cellular glucose at high-fiber diet. Its chemical analysis revealed 
that galactomannan constituted the major ingredient that of the seed 
fiber to which the antidiabetic activity may be attributed [80,81]. 

The underlying mechanism by which fenugreek seeds act as an 
orally effective hypoglycemic agent may be achieved through enhancing 
insulin synthesis and its release from the beta pancreatic cells of 
the islets of Langerhans. The relevant therapeutic role of Trigonella 
powdered seed in type 1 diabetes mainly attributed to the reversion of 
lipid and glucose metabolizing enzyme activities to normal levels, thus 
stabilizing glucose homeostasis in the liver and kidney [36]. 

Zingiber officinale 

It is commonly known as ginger, belonging to family Zingiberaceae. 
The juice of Z. officinale rhizome exhibited a pronounced increase in 
serum insulin together with a marked decrease in FBG levels in STZ-
induced diabetic rats. It also exerted suppression in serum cholesterol, 
triglyceride and blood pressure in diabetic rats. This glycemic 
control particularly involves serotonin (5-HT) receptors [82]. Ginger 
extracts stimulate the 3T3-L1 preadipocytes differentiation. Recent 
studies showed that gingerol, its chief active constituent, enhanced 
cell-mediated glucose uptake via increasing insulin-sensitivity, thus 
improving chronic disease, as diabetes [83].

Based on the aforementioned examples of natural antidiabetic 
agent, a summary of most plants used in folk medicine for the treatment 
of diabetes mellitus is tabulated at the end of the review (Table 1) [39].

Classes of Natural Constituents showing Antidiabetic 
Activity 

Many classes of plants secondary metabolites, such as alkaloids, 
terpenoids, phenolics, flavonoids and many others (Figure 3) show 
promising antidiabetic potentials. These natural constituents may act as 
a promising source of delivering oral hypoglycemic effect with minimal 
side effects. Citing all natural antidiabetics is out of the scope of this 
review; however, most biologically relevant secondary metabolites are 

briefly summarized in Table 2. The wide range of phyto-constituents 
structures, which appear to be promising hypoglycemic agents, suggests 
variable sites of action inside our body. 

Assessment of Antidiabetic Activity of Different Herbal 
Products

Assessment of the antidiabetic activity of different medicinal 
plant extracts, fractions as well as isolated compounds with the aim of 
finding promising candidates for the treatment of this widely spread 
disease could be achieved through preparation of various plant extracts, 
followed by preliminary phytochemical screening [84], lethal dose LD50 
determination for the most relevant ones [85]. In vitro followed by in 
vivo antioxidant determination for the selected extracts and fractions 
will give a preliminary prediction for their antidiabetic activity. 
Pharmacological assessment for the most active candidates will be 
determined through measuring different biochemical parameters. 
This includes evaluating the serum glucose [86], serum insulin [87], 
glycosylated hemoglobin [88], total cholesterol [89], triglyceride 
[90], serum urea [91], serum creatinine [92], and plasma alanine 
transaminase (ALT) and plasma aspartate transaminase (AST) [93]. 
Finally, the antidiabetic activity will be further confirmed through 
microscopical examination of the histopathological pancreatic sections.

Serum glucose being the most important biochemical parameter 
for the evaluation of the antidiabetic can be assessed using the oxidase 
method, which principally based upon the oxidation of glucose to 
gluconic acid and hydrogen peroxide in the presence of glucose oxidase. 
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Class of Natural 
Compounds Name Occurrence Pharmacological action & Uses

Alkaloids

Casuarine 6-O-α-glucoside Syzygiummalaccense
(Myrtaceae) [19] α-Glucosidase inhibitor

Isoquinoline alkaloids: 
Schulzeines A, B and C 

Marine sponge
Penaresschulzei [95] α-Glucosidase inhibitor

Tecomine
5β-Hydroxyskitanthine
Boschniakine

Tecomastans(Bignoniaceae) [96] Stimulate basal glucose uptake rate in 
rat adipocytes 

Two new pyrrolidine alkaloids :
Radicamines A and B Lobelia chinensis(Campanulaceae) [97] α-Glucosidase inhibitor

Three quinolizidine alkaloids:
Javaberine A 
Javaberine A hexaacetate and
Javaberine B hexaacetate

Talinumpaniculatum
(Portulacaceae) [19]

Inhibitors of TNF-α production by 
macrophages and fat cells.
Dietary supplement for prevention of 
diabetes

Three quinolizidine alkaloids: 
Lupanine
13-α-Hydroxylupanine
17-Oxo-lupanine 

Lupinusperennis(Fabacae) [98]

Glucose-induced insulin release 
enhancement from isolated rat islet 
cells which was dependent on the 
glucose concentration. 

Five isoquinoline alkaloids
Berberine chloride 
Berberine sulfate 
Berberine iodide 
Palmatine sulfate 
Palmatine chloride 

Coptis japonica
(Ranunculaceae) [99] Aldose reductase inhibitor

Flavonoids

6-Hydroxyapigenin 
6-Hydroxyapigenin-7-O-β-D-glucopyranoside
6-Hydroxyluteolin-
7-O-β-D-glucopyranoside
6-Hydroxyapigenin-7-
O-(6-O-feruloyl)-β -D-glucopyranoside
6-Hydroxyluteolin-7-O-(6-O-feruloyl)-β-D-
glucopyranoside

Origanummajorana
(Lamiaceae) [100] α-Glucosidase inhibitor

Myrciacitrin I, II, III, IV and V Myrciamultiflora. (Myrtaceae) [101] Aldose reductase inhibitory activity.

Quercetin 3-O-α-L-arabinopyranosyl-(1→2)-β-D-
glucopyranoside
Kaempferol 3-O-β-D-glucopyranoside (astragalin) 
Quercetin 3-O-β-D-glucopyranoside (isoquercitrin) 

Eucommiaulmoides
(Eucommiaceae) [19] Glycation inhibitors

Terpenes

Lactucain A, B and C Lactucaindica
(Compositae) [102] Moderate lowering of plasma glucose

3 ,22 -Dihydroxyolean-12-en-29-oic acid 
Tingenone
Tingenine B 
Regeol A 
Triptocalline A 
Mangiferin

Salaciachinensis(Celastraceae) [103] Aldose reductase inhibitory activity

Centellasaponin A Centellaasiatica
(Apiaceae) [19] Aldose reductase inhibitory activity

Abietane-type diterpenoids:
Danshenols A and B 
Dihydrotanshinone I 
Tanshinone I 
Cryptotanshinone
Tanshinone IIA 
(-)-Danshexinkun A

Salvia miltiorrhiza
(Labiatae) [104] Aldose reductase inhibitory activity

Triterpenedehydrotrametenolic acid Sclerotia of Poriacocos(Polyporaceae) [105] Insulin sensitizer
Corosolic acid (GlucosolTM) 

Lagerstroemia speciosa(Lythraceae) [106] Glucose transport-stimulating activity

Phenolics

7’-(3’,4’-Dihydroxyphenyl)-N-[(4
methoxyphenyl)ethyl]propenamide
7’-(4’-Hydroxy-3’methoxyphenyl)-N-[(4butylphenyl)ethyl]
propenamide 

Cuscutareflexa(Convovulaceae) [19] α-Glucosidase inhibitor

(7S,8S)-Syringoylglycerol 9-O-β-D-glucopyranoside
(7S,8S)-Syringoylglycerol-9-O-(6’- O-cinnamoyl)-β-D-
glucopyranoside

Hyssopusofficinalis(Lamiaceae) [19] α-Glucosidase inhibitor

Tetra- and penta-O-galloyl-β-D-glucose
Glycyrrhizaeuralensis
(Leguminosae) 
Paeonialactiflora(Ranunculaceae) [19]

Potent aldose reductase inhibitory 
activities.

Table 2: Representatives of major classes of secondary metabolites showing antidiabetic activity.
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Then, in the presence of peroxidase hydrogen peroxide combines with 
4-aminophenazone and phenol to form a pink colored quinoneimine 
dye. Its intensity is subsequently measured at 546 nm and is directly 
proportional to the glucose concentration present in the specimen [86].

Serum insulin is also one of the most decisive parameters in 
the estimation of hypoglycemic activity. It is evaluated using the 
radioimmunoassay (RIA) kit, which is a double-antibody batch 
method illustrated in Figure 4. Insulin in the sample competes with 
a fixed amount of 125I-labelled insulin for specific antibody’s binding 
sites. Then, addition of a second antibody is used to cause an effective 
separation of bound and free insulin followed by centrifugation and 
finally decantation. The radioactivity in the pellet is subsequently 
measured, and it is inversely proportional to the quantity of insulin 
present in the sample. This test is effective in the determination of 
insulin levels in the bloodstream and is also useful in the evaluation of 
pancreatic β-cell activity [87].

The last valuable parameter to be assessed is the glycosylated 
hemoglobin. It gives an indication on the blood-glucose level over the 
past period (usually three months). It is estimated by lysis of the blood 
specimen followed by exposure to severe protease digestion using 
Bacillus spp. protease. Amino acids, including glycated valines from 
the beta chains of hemoglobin are successfully released. These acids act 
as a substrate for recombinant fructosyl valine oxidase (FVO) enzyme, 
released by E. coli, which specifically cleaves N-terminal valines thus, 
producing hydrogen peroxide. The latter, is then evaluated using a horse 

radish peroxidase (POD) catalyzed reaction together with a suitable 
chromagen. For total hemoglobin estimation, it is performed through 
the conversion of all the specimen hemoglobin derivatives to hematin 
using an alkaline method. The blood specimens are then subjected to 
lysis with a consequent hemoglobin release. The same lysate undergoes 
two parallel tests; the first determines the glycated hemoglobin (GHb) 
content, while the second test evaluates total specimen hemoglobin 
(THb) content. Finally, HbA1c concentration is expressed as a 
concentration ratio of glycated hemoglobin to total hemoglobin [88].

Conclusion
Natural resources are still considered as potent candidates for drug 

discovery and are playing a pivotal role in drug development programs. 
Moreover, many medicinal herbs provide a rich mine for bioactive 
chemicals that are markedly free from undesirable side effects and of 
powerful pharmacological actions.

Nowadays, data on biological activities of many medicinal herbs 
are tremendously increasing. However, it is impractical to specify the 
performance of a multi-component mixture, as that present in plant 
extracts comprising a wide range of phytochemical constituents, to 
only a single component from that extract [94]. Secondary metabolites 
could act as lead compounds for the discovery of different new classes 
of possibly potent and safe antidiabetic agents. Further attention should 
be given for the identification of the typical modes of action of their 
extracts and the isolated pure compounds. However, because of the 
variable molecular biological reports, the field of speculations and 
interpretation seem to be infinite. 

Consequently, much effort should be afforded to optimize a 
procedure for antidiabetic screening of different plants’ extracts as well 
as isolated bioactive compounds for the discovery of new natural herbal 
antidiabetic drugs. That can be used as alternatives to synthetic oral 
hypoglycemic drugs with less or even no prominent side effects. 

Conflict of Interest
The authors declare that they have no conflicts of interest to disclose.

Funding
This review received no grants from any funding agency in the 

public, commercial, or not-for-profit sectors.

References

1. Bastaki A (2005) Diabetes mellitus and its treatment. Int J Diabetes Metabolism 
13: 111-134.

2. Bearse MA, Han Y, Schneck ME, Barez S, Jacobsen C, et al. (2004) Local 
multifocal oscillatory potential abnormalities in diabetes and early diabetic 
retinopathy. Inv ophthalmol visual sci 45: 3259-3265.

3. Seki M, Tanaka T, Nawa H, Usui T,Fukuchi T, et al. (2004) Involvement of 
brain-derived neurotrophic factor in early retinal neuropathy of streptozotocin-
induced diabetes in rats therapeutic potential of brain-derived neurotrophic 
factor for dopaminergic amacrine cells. Diabetes 53: 2412-2419.

4. Looker HC, Campagna AF, Gunter EW, Pfeiffer CM, Venkat Narayan KM, et al. 
(2003) Homocysteine as a risk factor for nephropathy and retinopathy in Type 
2 diabetes. Diabetologia 46: 766-772.

5. Svensson M, Eriksson JW, Dahlquist G (2004) Early glycemic control, age at 
onset, and development of microvascular complications in childhood-onset 
type 1 Diabetes a population-based study in Northern Sweden. Diabetes Care 
27: 955-962.

6. Wallace C, Reiber GE, LeMaster J, Smith DG, Sullivan K, et al. (2002) Incidence 
of falls, risk factors for falls, and fall-related fractures in individuals with diabetes 
and a prior foot ulcer. Diabetes Care 25: 1983-1986.

Figure 4: Insulin radioimmunoassay (RIA) batch method [108].

http://ijod.uaeu.ac.ae/iss_1303/a.pdf
http://ijod.uaeu.ac.ae/iss_1303/a.pdf
http://www.iovs.org/content/45/9/3259.short
http://www.iovs.org/content/45/9/3259.short
http://www.iovs.org/content/45/9/3259.short
http://diabetes.diabetesjournals.org/content/53/9/2412.short
http://diabetes.diabetesjournals.org/content/53/9/2412.short
http://diabetes.diabetesjournals.org/content/53/9/2412.short
http://diabetes.diabetesjournals.org/content/53/9/2412.short
http://link.springer.com/article/10.1007/s00125-003-1104-x
http://link.springer.com/article/10.1007/s00125-003-1104-x
http://link.springer.com/article/10.1007/s00125-003-1104-x
http://care.diabetesjournals.org/content/27/4/955.short
http://care.diabetesjournals.org/content/27/4/955.short
http://care.diabetesjournals.org/content/27/4/955.short
http://care.diabetesjournals.org/content/27/4/955.short
http://care.diabetesjournals.org/content/25/11/1983.short
http://care.diabetesjournals.org/content/25/11/1983.short
http://care.diabetesjournals.org/content/25/11/1983.short


Citation: Singab AN, Youssef FS, Ashour ML (2014) Medicinal Plants with Potential Antidiabetic Activity and their Assessment. Med Aromat Plants 
3: 151. doi: 10.4172/2167-0412.1000151

Page 10 of 12

Volume 3 • Issue 1 • 1000151
Med Aromat Plants
ISSN: 2167-0412 MAP, an open access journal

7. Amos AF, McCarty DJ, Zimmet P (1997) The rising global burden of diabetes 
and its complications: estimates and projections to the year 2010. Diabetic 
medicine 14: S7-S85.

8. Gupta PD, De A (2012) Diabetes Mellitus and its herbal treatment. Int J Res 
Pharmaceut Biomed sci 3: 706-721.

9. Zimmet P, Cowie C, Ekoe JM, Jonathan S (2004) Classification of diabetes 
mellitus and other categories of glucose intolerance. Int Text book Diabetes 
Mellitus. John Wiley & Sons, Ltd, New York, USA.

10. Atkinson MA, Maclaren NK (1994) The pathogenesis of insulin-dependent 
diabetes mellitus. New Eng J Med 331: 1428-1436.

11. Betterle C, Zanette F, Pedini B, Presotto F, Rapp LB, et al. (1984) Clinical 
and subclinical organ-specific autoimmune manifestations in type 1 (insulin-
dependent) diabetic patients and their first-degree relatives. Diabetologia 26: 
431-436.

12. McLarty DG, Athaide I, Bottazzo GF, Swai AMB, Alberti KGMM (1990) Islet cell 
antibodies are not specifically associated with insulin-dependent diabetes in 
Tanzanian Africans. Diabetes Res clin Prac 9: 219-224.

13. DeFronzo RA, Bonadonna RC, Ferrannini E (1992) Pathogenesis of NIDDM: a 
balanced overview. Diabetes Care 15: 318-368.

14. Zimmet P, Dowse G, Finch C, Serjeantson S, King H (1990) The epidemiology 
and natural history of NIDDM–lessons from the South Pacific. Diabetes/
metabolism Rev 6: 91-124.

15. Zimmet P, Alberti K, Shaw J (2001) Global and societal implications of the 
diabetes epidemic. Nature 414: 782-787.

16. Scheuner M, Raffel L, Rotter J (1997) Genetics of diabetes. In: Alberti KGMM, 
Zimmet P, Defronzo RA, Keen H (hon), (ed). International Textbook of Diabetes 
Mellitus (2nd edn) John Wiley & Sons, New York, USA.

17. Pandit MK, Burke J, Gustafson AB, Minocha A, Peiris AN (1993) Drug-induced 
disorders of glucose tolerance. Ann Intern Med 118: 529-539.

18. Peters AL, Davidson MB, Schriger DL (1996) A clinical approach for the 
diagnosis of diabetes mellitus. J Am Med Ass276: 1246-1252.

19. Mankil J, Moonsoo P, Hyun L, Yoon-Ho K, EunK, et al. (2006) Antidiabetic 
agents from medicinal plants. Curr Med Chem 13: 1203-1218.

20. DeFronzo RA (1999) Pharmacologic therapy for type 2 diabetes mellitus. Anna 
Inter Med 131: 281-303.

21. Inzucchi SE (2002) Oral antihyperglycemic therapy for type 2 diabetes. J Amer 
Med Assoc 287: 360-372.

22. Bailey CJ, Turner RC (1996) Metformin. New Eng J Med 334: 574-579.

23. Lebovitz HE (1997) Alpha-glucosidase inhibitors. Endocrinol Metabol Clin 
North Amer 26: 539-551.

24. Koski RR (2004) Oral antidiabetic agents: a comparative review. J Pharma 
Prac 17: 39-48.

25. Mayerson AB, Inzucchi SE (2002) Type 2 diabetes therapy. A pathophysiologically 
based approach. Post Med 111: 83-95.

26. Arya V, Gupta VK, Ranjeet K (2011) A review on fruits having anti-diabetic 
potential. J Chem Pharmace Res 3: 204-212.

27. Upendra Rao M, Sreenivasulu M, Chengaiah B, Jaganmohan Reddy K, 
Madhusudhana Chetty C (2010) Herbal medicines for diabetes mellitus: a 
review. Int J Pharm Tech Res 2: 1883-1892.

28. 28. Soumyanath A (2005) Traditional medicines for modern times 
antidiabetic plants. Taylor & Francis, Boca Raton, USA.

29. Grover J, Yadav S, Vats V (2002) Medicinal plants of India with anti-diabetic 
potential. J Ethnopharmacol 81: 81-100.

30. Maity P, Hansda D, Bandyopadhyay U, Mishra DK (2009) Biological activities 
of crude extracts and chemical constituents of Bael, Aegle marmelos (L.) Corr. 
Indian J Exper Biol 47: 849-861.

31. Kesari AN, Gupta RK, Singh SK, Diwalar S, Watal G (2006) Hypoglycemic 
and antihyperglycemic activity of Aegle marmelos seed extract in normal and 
diabetic rats. J Ethnopharmacol 107: 374-379.

32. Sabu M, Kuttan R (2004) Antidiabetic activity of Aegle marmelos and its 
relationship with its antioxidant properties. Indian J Physiol Pharmacol 48: 81-88.

33. Goel R, Bhatia D, Gilani SJ, Katiyar D (2012) Medicinal plants as antidiabetics: 
A review. Int Bull Drug Res 1: 100-107.

34. 34. Eidi A, Eidi M, Esmaeili E (2006) Antidiabetic effect of garlic (Allium 
sativum L.) in normal and streptozotocin-induced diabetic rats. Phytomed 13: 
624-629.

35. Campos KE, Diniz YS, Cataneo Ac, Faine LA, Alves MJQF, et al. (2003) 
Hypoglycaemic and antioxidant effects of onion, Allium cepa: dietary onion 
addition, antioxidant activity and hypoglycaemic effects on diabetic rats. Int J 
Food sci Nut 54: 241-246.

36. Dey L, Attele AS, Yuan C-S (2003) Alternative therapies for type 2 diabetes. 
Textbook of Complementary and Alternative Medicine.Taylor & Francis, Boca 
Raton, USA.

37. Augusti K (1996) Therapeutic values of onion (Allium cepa L.) and garlic (Allium 
sativum L.). Indian J Exper Biol 34: 634-640.

38. Yoshikawa M, Matsuda H, Harada E, Murakami T, Wariishi N, et al. (1994) 
Elatoside E, a new hypoglycemic principle from the root cortex of Aralia elata 
Seem.: structure-related hypoglycemic activity of oleanolic acid glycosides. 
Chem Pharmace Bulle 42: 1354-1356.

39. Tripathi Ak, Bhoyar PK, Baheti JR, Biyani DM, Khalique M, et al. (2011) Herbal 
antidiabetics: A review. Int J Res Pharm Sci 2: 30-37.

40. Atangwho IJ, Ebong PE, Eyong EU, Williams IO, Eteng MU, et al. (2009) 
Comparative chemical composition of leaves of some antidiabetic medicinal 
plants: Azadirachta indica, Vernonia amygdalina and Gongronema latifolium. 
African J Biotech 8: 4685-4689.

41. Fuentes O, Arancibia-Avila P, Alarcón J (2004) Hypoglycemic activity of 
Bauhinia candicans in diabetic induced rabbits. Fitoterapia 75: 527-532.

42. Kavishankar GB, Lakshmidevi N, Mahadeva Murthy S, Prakash HS, Niranjana 
SR (2011) Diabetes and medicinal plants-A review. I Int J Pharm Biomed Sci 
2: 65-80.

43. Puri D (2001) The insulinotropic activity of a Nepalese medicinal plant 
Biophytum sensitivum: preliminary experimental study. J Ethnopharmacol 78: 
89-93.

44. Anand P, Murali KY, Tandon V, Chandra R, Murthy PS (2007) Preliminary 
studies on antihyperglycemic effect of aqueous extract of Brassica nigra (L.) 
Koch in streptozotocin induced diabetic rats. Indian J Exper Bio 45: 696-701.

45. Anand P, Murali YK , Tandon V, Murthy PS, Chandra R (2009) Insulinotropic 
effect of aqueous extract of Brassica nigra improves glucose homeostasis in 
streptozotocin induced diabetic rats. Exper Clin Endocri Diabetes 117: 251-256.

46. Shen Y, Fukushims M, Ito Y, Muraki E, Hosono T, et al. (2010) Verification of 
the antidiabetic effects of cinnamon (Cinnamomum zeylanicum) using insulin-
uncontrolled type 1 diabetic rats and cultured adipocytes. Biosci Biotechnol 
Biochem 74: 2418-2425.

47. Subash Babu P, Prabuseenivasan S, Ignacimuthu S (2007) Cinnamaldehyde-A 
potential antidiabetic agent. Phytomed 14: 15-22.

48. Hui H, Tang G, Go VL (2009) Hypoglycemic herbs and their action mechanisms. 
Chinese Medicine 4: 1-11.

49. Mukhtar HM, Ansari SH, Bhat ZA, Naved T (2006) Antihyperglycemic activity 
of Cyamopsis tetragonoloba beans on blood glucose levels in alloxan-induced 
diabetic rats. Pharmaceu Bio 44: 10-13.

50. Kumar AS, Kavimani S, Jayaveera K (2011) A review on medicinal Plants with 
potential antidiabetic activity. Inte J Phytopharmacol 2: 53-60.

51. Sharma B, Balomajumder C, Roy P (2008) Hypoglycemic and hypolipidemic 
effects of flavonoid rich extract from Eugenia jambolana seeds on streptozotocin 
induced diabetic rats. Food Chem Toxicol 46: 2376-2383.

52. Shinde J, Taldone T, Barletta M, Kunaparaju N, Hu B, et al. (2008) α-Glucosidase 
inhibitory activity of Syzygium cumini (Linn.) Skeels seed kernel in vitro and in 
Goto–Kakizaki (GK) rats. Carbohydrate Res 343: 1278-1281.

53. Gayathri M, Kannabiran K (2008) Antidiabetic and ameliorative potential of 
Ficus bengalensis bark extract in streptozotocin induced diabetic rats. Indian 
J Clin Biochem 23: 394-400.

54. Parveen A, Irfan M, Mohammad F (2012) Antihyperglycemic activity in Grewia 
asiatica, a comparative investigation. Inte J Pharma Pharmaceut Sci 4: 210-
213.

http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1096-9136(199712)14:5+%3CS7::AID-DIA522%3E3.0.CO;2-R/abstract
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1096-9136(199712)14:5+%3CS7::AID-DIA522%3E3.0.CO;2-R/abstract
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1096-9136(199712)14:5+%3CS7::AID-DIA522%3E3.0.CO;2-R/abstract
http://www.ijrpbsonline.com/files/42-3262.pdf
http://www.ijrpbsonline.com/files/42-3262.pdf
http://onlinelibrary.wiley.com/doi/10.1002/0470862092.d0101/abstract?deniedAccessCustomisedMessage=&userIsAuthenticated=false
http://onlinelibrary.wiley.com/doi/10.1002/0470862092.d0101/abstract?deniedAccessCustomisedMessage=&userIsAuthenticated=false
http://onlinelibrary.wiley.com/doi/10.1002/0470862092.d0101/abstract?deniedAccessCustomisedMessage=&userIsAuthenticated=false
http://www.nejm.org/doi/pdf/10.1056/NEJM199411243312107
http://www.nejm.org/doi/pdf/10.1056/NEJM199411243312107
http://link.springer.com/article/10.1007/BF00262215
http://link.springer.com/article/10.1007/BF00262215
http://link.springer.com/article/10.1007/BF00262215
http://link.springer.com/article/10.1007/BF00262215
http://www.sciencedirect.com/science/article/pii/016882279090048X
http://www.sciencedirect.com/science/article/pii/016882279090048X
http://www.sciencedirect.com/science/article/pii/016882279090048X
http://care.diabetesjournals.org/content/15/3/318.short
http://care.diabetesjournals.org/content/15/3/318.short
http://onlinelibrary.wiley.com/doi/10.1002/dmr.5610060203/abstract.
http://onlinelibrary.wiley.com/doi/10.1002/dmr.5610060203/abstract.
http://onlinelibrary.wiley.com/doi/10.1002/dmr.5610060203/abstract.
http://www.nature.com/nature/journal/v414/n6865/abs/414782a.html
http://www.nature.com/nature/journal/v414/n6865/abs/414782a.html
http://annals.org/article.aspx?articleid=706242
http://annals.org/article.aspx?articleid=706242
http://www.ingentaconnect.com/content/ben/cmc/2006/00000013/00000010/art00008
http://www.ingentaconnect.com/content/ben/cmc/2006/00000013/00000010/art00008
http://annals.org/article.aspx?articleid=712885
http://annals.org/article.aspx?articleid=712885
http://jama.jamanetwork.com/article.aspx?articleid=194576
http://jama.jamanetwork.com/article.aspx?articleid=194576
http://www.sciencedirect.com/science/article/pii/S0889852905702668
http://www.sciencedirect.com/science/article/pii/S0889852905702668
http://jpp.sagepub.com/content/17/1/39.short
http://jpp.sagepub.com/content/17/1/39.short
http://ns2.postgradmed.com/doi/10.3810/pgm.2002.03.1140
http://ns2.postgradmed.com/doi/10.3810/pgm.2002.03.1140
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=0976044X&AN=65069417&h=muXmPRRQBHnFNjBsHG1bBBZ8zWwUqs38tqihyEHR6sjp4xJTx8ywKzYCSLayxp5yh7buftnZgkUQ%2bbBq4B3Usw%3d%3d&crl=c
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=0976044X&AN=65069417&h=muXmPRRQBHnFNjBsHG1bBBZ8zWwUqs38tqihyEHR6sjp4xJTx8ywKzYCSLayxp5yh7buftnZgkUQ%2bbBq4B3Usw%3d%3d&crl=c
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=09744304&AN=52792202&h=m4b%2f52bnuF6JnwOCwffLulTuRCbbapSm6GBkIwmjDt%2f7ZS%2bqtHSpnnK9fHWKFI3AYAK2PmFls%2f%2baREtH3Zzq6w%3d%3d&crl=c
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=09744304&AN=52792202&h=m4b%2f52bnuF6JnwOCwffLulTuRCbbapSm6GBkIwmjDt%2f7ZS%2bqtHSpnnK9fHWKFI3AYAK2PmFls%2f%2baREtH3Zzq6w%3d%3d&crl=c
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=09744304&AN=52792202&h=m4b%2f52bnuF6JnwOCwffLulTuRCbbapSm6GBkIwmjDt%2f7ZS%2bqtHSpnnK9fHWKFI3AYAK2PmFls%2f%2baREtH3Zzq6w%3d%3d&crl=c
http://books.google.co.in/books?hl=en&lr=&id=AHLQbc5m4mMC&oi=fnd&pg=PA1&dq=Traditional+medicines+for+modern+times+antidiabetic+plants.+Taylor+%26+Francis,+Boca+Raton.+&ots=tPtXvuss8r&sig=DJHyShvavWDz9QZZO5fBAjJX8QQ#v=onepage&q=Traditional medicines for modern times antidiabetic plants. Taylor %26 Francis%2C Boca Raton.&f=false
http://books.google.co.in/books?hl=en&lr=&id=AHLQbc5m4mMC&oi=fnd&pg=PA1&dq=Traditional+medicines+for+modern+times+antidiabetic+plants.+Taylor+%26+Francis,+Boca+Raton.+&ots=tPtXvuss8r&sig=DJHyShvavWDz9QZZO5fBAjJX8QQ#v=onepage&q=Traditional medicines for modern times antidiabetic plants. Taylor %26 Francis%2C Boca Raton.&f=false
http://www.sciencedirect.com/science/article/pii/S0378874102000594
http://www.sciencedirect.com/science/article/pii/S0378874102000594
http://www.researchgate.net/publication/41137775_Biological_activities_of_crude_extracts_and_chemical_constituents_of_Bael_Aegle_marmelos_(L.)_Corr/file/72e7e514fd8c38c03c.pdf
http://www.researchgate.net/publication/41137775_Biological_activities_of_crude_extracts_and_chemical_constituents_of_Bael_Aegle_marmelos_(L.)_Corr/file/72e7e514fd8c38c03c.pdf
http://www.researchgate.net/publication/41137775_Biological_activities_of_crude_extracts_and_chemical_constituents_of_Bael_Aegle_marmelos_(L.)_Corr/file/72e7e514fd8c38c03c.pdf
http://www.sciencedirect.com/science/article/pii/S0378874106001899
http://www.sciencedirect.com/science/article/pii/S0378874106001899
http://www.sciencedirect.com/science/article/pii/S0378874106001899
http://www.researchgate.net/publication/8439937_Antidiabetic_activity_of_Aegle_marmelos_and_its_relationship_with_its_antioxidant_properties/file/79e4150571a66690ed.pdf
http://www.researchgate.net/publication/8439937_Antidiabetic_activity_of_Aegle_marmelos_and_its_relationship_with_its_antioxidant_properties/file/79e4150571a66690ed.pdf
http://ibdr.in/Dacuments/fwresearchpaperforistissueofibdr1/8.pdf
http://ibdr.in/Dacuments/fwresearchpaperforistissueofibdr1/8.pdf
http://www.sciencedirect.com/science/article/pii/S0944711305002175
http://www.sciencedirect.com/science/article/pii/S0944711305002175
http://www.sciencedirect.com/science/article/pii/S0944711305002175
http://informahealthcare.com/doi/abs/10.1080/09637480120092062
http://informahealthcare.com/doi/abs/10.1080/09637480120092062
http://informahealthcare.com/doi/abs/10.1080/09637480120092062
http://informahealthcare.com/doi/abs/10.1080/09637480120092062
http://books.google.co.in/books?hl=en&lr=&id=bpBdWICdwtUC&oi=fnd&pg=PA267&dq=Alternative+therapies+for+type+2+diabetes.+Textbook+of+Complementary+and+Alternative+Medicine&ots=ZLwBMzbJql&sig=nlAJBY-Ap0Nx5SnKUaDaGAECaPM#v=onepage&q=Alternative therapies for type 2 diabetes. Textbook of Complementary and Alternative Medicine&f=false
http://books.google.co.in/books?hl=en&lr=&id=bpBdWICdwtUC&oi=fnd&pg=PA267&dq=Alternative+therapies+for+type+2+diabetes.+Textbook+of+Complementary+and+Alternative+Medicine&ots=ZLwBMzbJql&sig=nlAJBY-Ap0Nx5SnKUaDaGAECaPM#v=onepage&q=Alternative therapies for type 2 diabetes. Textbook of Complementary and Alternative Medicine&f=false
http://books.google.co.in/books?hl=en&lr=&id=bpBdWICdwtUC&oi=fnd&pg=PA267&dq=Alternative+therapies+for+type+2+diabetes.+Textbook+of+Complementary+and+Alternative+Medicine&ots=ZLwBMzbJql&sig=nlAJBY-Ap0Nx5SnKUaDaGAECaPM#v=onepage&q=Alternative therapies for type 2 diabetes. Textbook of Complementary and Alternative Medicine&f=false
http://europepmc.org/abstract/MED/8979497
http://europepmc.org/abstract/MED/8979497
http://europepmc.org/abstract/MED/8069981
http://europepmc.org/abstract/MED/8069981
http://europepmc.org/abstract/MED/8069981
http://europepmc.org/abstract/MED/8069981
http://pharmascope.org/ijrps/downloads/Volume 2/Issue 1/40706.pdf
http://pharmascope.org/ijrps/downloads/Volume 2/Issue 1/40706.pdf
http://www.ajol.info/index.php/ajb/article/viewFile/62437/50403
http://www.ajol.info/index.php/ajb/article/viewFile/62437/50403
http://www.ajol.info/index.php/ajb/article/viewFile/62437/50403
http://www.ajol.info/index.php/ajb/article/viewFile/62437/50403
http://www.sciencedirect.com/science/article/pii/S0367326X04001005
http://www.sciencedirect.com/science/article/pii/S0367326X04001005
http://pharmainterscience.com/Docs/IJPBS-2011-02-22.pdf
http://pharmainterscience.com/Docs/IJPBS-2011-02-22.pdf
http://pharmainterscience.com/Docs/IJPBS-2011-02-22.pdf
http://www.sciencedirect.com/science/article/pii/S0378874101003063
http://www.sciencedirect.com/science/article/pii/S0378874101003063
http://www.sciencedirect.com/science/article/pii/S0378874101003063
http://www.researchgate.net/publication/5966183_Preliminary_studies_on_antihyperglycemic_effect_of_aqueous_extract_of_Brassica_nigra_(L.)_Koch_in_streptozotocin_induced_diabetic_rats/file/d912f5109d6bebc81f.pdf
http://www.researchgate.net/publication/5966183_Preliminary_studies_on_antihyperglycemic_effect_of_aqueous_extract_of_Brassica_nigra_(L.)_Koch_in_streptozotocin_induced_diabetic_rats/file/d912f5109d6bebc81f.pdf
http://www.researchgate.net/publication/5966183_Preliminary_studies_on_antihyperglycemic_effect_of_aqueous_extract_of_Brassica_nigra_(L.)_Koch_in_streptozotocin_induced_diabetic_rats/file/d912f5109d6bebc81f.pdf
http://www.researchgate.net/publication/23193580_Insulinotropic_effect_of_aqueous_extract_of_Brassica_nigra_improves_glucose_homeostasis_in_streptozotocin_induced_diabetic_rats/file/d912f50072725e6fbe.pdf
http://www.researchgate.net/publication/23193580_Insulinotropic_effect_of_aqueous_extract_of_Brassica_nigra_improves_glucose_homeostasis_in_streptozotocin_induced_diabetic_rats/file/d912f50072725e6fbe.pdf
http://www.researchgate.net/publication/23193580_Insulinotropic_effect_of_aqueous_extract_of_Brassica_nigra_improves_glucose_homeostasis_in_streptozotocin_induced_diabetic_rats/file/d912f50072725e6fbe.pdf
http://libir.josai.ac.jp/infolib/user_contents/pdf/JOS-09168451_74_2418.pdf?origin=publication_detail
http://libir.josai.ac.jp/infolib/user_contents/pdf/JOS-09168451_74_2418.pdf?origin=publication_detail
http://libir.josai.ac.jp/infolib/user_contents/pdf/JOS-09168451_74_2418.pdf?origin=publication_detail
http://libir.josai.ac.jp/infolib/user_contents/pdf/JOS-09168451_74_2418.pdf?origin=publication_detail
http://www.sciencedirect.com/science/article/pii/S0944711306001772
http://www.sciencedirect.com/science/article/pii/S0944711306001772
http://www.cmjournal.org/content/4/1/11
http://www.cmjournal.org/content/4/1/11
http://informahealthcare.com/doi/abs/10.1080/13880200500509025
http://informahealthcare.com/doi/abs/10.1080/13880200500509025
http://informahealthcare.com/doi/abs/10.1080/13880200500509025
http://onlineijp.com/admin/fckeditor/_samples/php/article/112_53-60.pdf
http://onlineijp.com/admin/fckeditor/_samples/php/article/112_53-60.pdf
http://www.sciencedirect.com/science/article/pii/S0278691508001506
http://www.sciencedirect.com/science/article/pii/S0278691508001506
http://www.sciencedirect.com/science/article/pii/S0278691508001506
http://www.sciencedirect.com/science/article/pii/S0008621508001286
http://www.sciencedirect.com/science/article/pii/S0008621508001286
http://www.sciencedirect.com/science/article/pii/S0008621508001286
http://link.springer.com/article/10.1007/s12291-008-0087-2
http://link.springer.com/article/10.1007/s12291-008-0087-2
http://link.springer.com/article/10.1007/s12291-008-0087-2
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=09751491&AN=71533521&h=yVyXoeF7Pa%2bpSAABjpUWSAcW1xyfTlE1lTbSl7z8DFLU0AHJeOUmc7%2fHFK6Y9XUcJQ0TYBE75DShKpg%2bWtYboA%3d%3d&crl=c
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=09751491&AN=71533521&h=yVyXoeF7Pa%2bpSAABjpUWSAcW1xyfTlE1lTbSl7z8DFLU0AHJeOUmc7%2fHFK6Y9XUcJQ0TYBE75DShKpg%2bWtYboA%3d%3d&crl=c
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=09751491&AN=71533521&h=yVyXoeF7Pa%2bpSAABjpUWSAcW1xyfTlE1lTbSl7z8DFLU0AHJeOUmc7%2fHFK6Y9XUcJQ0TYBE75DShKpg%2bWtYboA%3d%3d&crl=c


Citation: Singab AN, Youssef FS, Ashour ML (2014) Medicinal Plants with Potential Antidiabetic Activity and their Assessment. Med Aromat Plants 
3: 151. doi: 10.4172/2167-0412.1000151

Page 11 of 12

Volume 3 • Issue 1 • 1000151
Med Aromat Plants
ISSN: 2167-0412 MAP, an open access journal

55. Baskaran K, Ahamath BK, Shanmugasundaram KR, Shanmugasundaram ERB 
(1990) Antidiabetic effect of a leaf extract from Gymnema sylvestre in non-
insulin-dependent diabetes mellitus patients. J Ethnopharmacol 30: 295-305.

56. Pritesh P, Pinal H, Jagath P, Nilesh D, Bhagirath P (2012) Antidiabetic herbal 
drugs a review. Pharmacophore 3: 18-29.

57. Chaudhary G, Goyal S, Poonia P (2010) Lawsonia inermis Linnaeus: A 
phytopharmacological review. Inte J Pharmaceu Sci Drug Res 2: 91-98.

58. Choubey A, Ojha M, Mishra A, Mishra S, Patil UK (2010) Hypoglycemic and 
antihyperglycemic effect of ethanolic extract of whole plant of Lawsonia inermis 
(henna) in streptozotocin induced diabetic rats. Inte J Pharmaceu Sci Rev Res 
1: 74-77.

59. Lamela M, Cadavid I, Gato A, Calleja JM (1985) Effects of Lythrum salicaria in 
normoglycemic rats. J Ethnopharmacol 14: 83-91.

60. Humadi SS, Istudor V (2009) Lythrum salicaria (Purple loosestrife). Medicinal 
use, extraction and identification of its total phenolic compounds. Farmacia 57: 
192-200.

61. Gray AM, Flatt PR (1997) Pancreatic and extra-pancreatic effects of the 
traditional anti-diabetic plant, Medicago sativa (lucerne). Br J Nut 78: 325-334.

62. Raman ALau C (1996) Anti-diabetic properties and phytochemistry of 
Momordica charantia L. (Cucurbitaceae). Phytomed 2: 349-362.

63. Singab ANB, El-Beshbishy HA, Yonekawa M, Nomura T, Fukai T, (2005) 
Hypoglycemic effect of Egyptian Morus alba root bark extract: Effect on 
diabetes and lipid peroxidation of streptozotocin-induced diabetic rats. J 
Ethnopharmacol 100: 333-338.

64. Romila Y, Mazumder PB, Dutta Choudhury M (2010) A Review on antidiabetic 
plants used by the people of Manipur charactirized by hypoglycemic activity. 
Assam University. J Sci Tech 6: 167-175.

65. 65. Arulselvan P, Senthilkumar GP, Sathish Kumar D, Subramanian S 
(2006) Anti-diabetic effect of Murraya koenigii leaves on streptozotocin induced 
diabetic rats. Die Pharmazie - An Int J Pharmaceu Sci 61: 874-877.

66. Kesari AN, Gupta RK, Watal G (2005) Hypoglycemic effects of Murraya koenigii 
on normal and alloxan-diabetic rabbits. J Ethnopharmacol 97: 247-251.

67. Jain V, Momin M, Laddha K (2012) Murraya Koenigii: An Updated Review. Inte 
J Ayur Herb Med 2: 607-627.

68. Prakash P, Gupta N (2005) Therapeutic uses of Ocimum sanctum Linn (Tulsi) 
with a note on eugenol and its pharmacological actions: a short review. Indian 
J Phys Pharmacol 49: 125.

69. Painter F (2009) Panax ginseng. Monograph. Alternative Medicine Review 14: 
172-176.

70. Attele AS, Zhou YP, Xie JT, Wu JA, Zhang L, et al. (2002) Antidiabetic Effects 
of Panax ginseng berry extract and the identification of an effective component. 
Diabetes 51: 1851-1858.

71. Thakkar NV, Patel JA (2010) Pharmacological evaluation of “Glyoherb”: A 
polyherbal formulation on streptozotocin-induced diabetic rats. Int J Diabetes 
Dev Ctries. 30: 1-7.

72. Chen H, Feng R, Guo Y, Sun L, Jiang J (2001) Hypoglycemic effects of aqueous 
extract of Rhizoma Polygonati Odorati in mice and rats. J Ethnopharmacol 74: 
225-229.

73. Oh WK, Lee CH, Lee MS, Bae EY, Sohn CB, et al. (2005) Antidiabetic effects of 
extracts from Psidium guajava. J Ethnopharmacol 96: 411-415.

74. Mukhtar HM, Ansari SH, Bhat ZA, Naved T, Singh P (2006) Antidiabetic 
activity of an ethanol extract obtained from the stem bark of Psidium guajava 
(Myrtaceae). Die Pharmazie - An Int J Pharmaceu Sci 61: 725-727.

75. Dhanabal SP, Kokate CK, Ramanathan, Kumar EP, Suresh B (2006) 
Hypoglycaemic activity of Pterocarpus marsupium Roxb. Phytother Res 20: 
4-8.

76. Manickam M, Ramanathan M, Farboodniay Jahromi MA, Chansouria JPN, 
Ray AB (1997) Antihyperglycemic activity of phenolics from Pterocarpus 
marsupium. J Nat Prod 60: 609-610.

77. Alonso-Castro AJ, Zapata-Bustos R, Romo-Yañez J, et al. (2010) The 
antidiabetic plants Tecoma stans (L.) Juss. ex Kunth (Bignoniaceae) and 
Teucrium cubense Jacq (Lamiaceae) induce the incorporation of glucose 
in insulin-sensitive and insulin-resistant murine and human adipocytes. J 
Ethnopharmacol 127: 1-6.

78. Singh SS, Pandey SC, Srivastava S, Gupta VS, Patro B, et al. (2003) Chemistry 
and medicinal properties of Tinospora cordifolia (Guduchi). Indian J Pharmacol 
35: 83-91.

79. Bnouham M, Ziyyat A, Mekhfi H, Tahri A, Legssyer A (2006) Medicinal plants 
with potential antidiabetic activity-A review of ten years of herbal medicine 
research (1990-2000). Int Diabetes Metabo 14: 1-25.

80. 80. Ali L, Azed Khan A, Hassan Z, Mosihuzzaman M, Nahar N, et al. (1995) 
Characterization of the hypoglycemic effects of Trigonella foenumgraecum 
seed. Planta Medica 61: 358-360.

81. Basch E, Ulbricht C, Kuo G, Szapary P, Smith M (2003) Therapeutic applications 
of fenugreek. Alter Med Rev 8: 20-27.

82. Akhani SP, Vishwakarma SL, Goyal RK (2004) Anti-diabetic activity of Zingiber 
officinale in streptozotocin-induced type I diabetic rats. J Pharmacy Pharmacol 
56: 101-105.

83. Sekiya K, Ohtani A, Kusano S (2004) Enhancement of insulin sensitivity in 
adipocytes by ginger. Biofactors 22: 153-156.

84. 84. Wagner H, Bladt S (1983) Plant Drug Analysis: A Thin Layer Chromatography 
Atlas. Springer-Verlag, Berlin-Heidelberg.

85. Karber G (1931) Determination of lethal dose 50. Archive for Experimental 
Pathology and Pharmacology 162: 480-488.

86. Barham D, Trinder P (1972) An improved colour reagent for the determination 
of blood glucose by the oxidase system. Analyst 97: 142-145.

87. Hales CN, Randle PJ (1963) Immunoassay of insulin with insulin-antibody 
precipitates. Biochem J 88: 137-146.

88. Wolf H, Lang W, Zander R (1984) Alkaline haematin D-575, a new tool for 
the determination of haemoglobin as an alternative to the cyanhaemiglobin 
method. II. Standardisation of the method using pure chlorohaemin. Clinica 
Chim Acta 136: 95-104.

89. Richmond W (1973) Preparation and properties of a cholesterol oxidase from 
Nocardia sp. and its application to the enzymatic assay of total cholesterol in 
serum. Clin Chem 19: 1350-1356.

90. Fossati P, Prencipe L (1982) Principle L. Serum triglycerides determined 
calorimetrically with an enzyme that produce hydrogen peroxide. Clin Chem 
28: 2070-2080.

91. Patton CJ, Crouch S (1977) Spectrophotometric and kinetics investigation of 
the Berthelot reaction for the determination of ammonia. Analy Chem 49: 464-
469.

92. Henry R (1974) Clinical Chemistry: Principles and Technics. Determination of 
serum creatinine by a Colorimetric Method. Harper and Row Publishers, Inc., 
New York, USA.

93. Reitman S, Frankel S (1957) A colorimetric method for the determination of 
serum glutamic oxalacetic and glutamic pyruvic transaminases. American J 
Clin Path 28: 56-63.

94. Wink M (2008) Evolutionary advantage and molecular modes of action of multi-
component mixtures used in phytomedicine. Curr Drug Metabol 9: 996-1009.

95. Takada K, Uehara T, Nakao Y, Matsunaga S, van Soest RW, et al. (2004) 
Schulzeines AC, New α-glucosidase inhibitors from the marine sponge Penares 
schulzei 1. J Am Chem Soc 126: 187-193.

96. Costantino L, Raimondi L, Pirisino R (2003) Isolation and pharmacological 
activities of the Tecoma stans alkaloids. Il Farmaco 58: 781-785.

97. Shibano M, Tsukamoto D, Masuda A, Tanaka Y, Kusano G (2001) Two new 
pyrrolidine alkaloids, radicamines A and B, as inhibitors of. alpha.-glucosidase 
from Lobelia chinensis LOUR. Chem Pharmaceu Bulle 49: 1362-1365.

98. García López PM, De la Mora PG, Wysocka W (2004) Quinolizidine alkaloids 
isolated from Lupinus species enhance insulin secretion. Eur J Pharmacol 504: 
139-142.

99. Lee HS (2002) Rat lens aldose reductase inhibitory activities of Coptis japonica 
root-derived isoquinoline alkaloids. J Agri Food Chem 50: 7013-7016.

100. Kawabata J, Mizuhata K, Sato E, Nishioka T, Aoyama Y, et al. (2003) 
6-Hydroxyflavonoids as. alpha.-Glucosidase inhibitors from Marjoram 
(Origanum majorana) leaves. Biosci Biotechnol Biochem 67: 445-447.

101. Yoshikawa M, Shimoda H, Nishida N, Takada M, Matsuda H (2002) Salacia 
reticulata and its polyphenolic constituents with lipase inhibitory and lipolytic 
activities have mild antiobesity effects in rats. J Nutr 132: 1819-1824.

http://www.sciencedirect.com/science/article/pii/0378874190901086
http://www.sciencedirect.com/science/article/pii/0378874190901086
http://www.sciencedirect.com/science/article/pii/0378874190901086
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22295402&AN=77228551&h=JimkJH9ZC7CbQifzwk%2b3sR0nj4JsWRrbpOjzWBnRagfKKZHGfU8D1VsFsNHT8dUJejdS%2bNTgVI0ODuCzmyX2aQ%3d%3d&crl=c
http://web.b.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=22295402&AN=77228551&h=JimkJH9ZC7CbQifzwk%2b3sR0nj4JsWRrbpOjzWBnRagfKKZHGfU8D1VsFsNHT8dUJejdS%2bNTgVI0ODuCzmyX2aQ%3d%3d&crl=c
http://www.ijpsdr.com/pdf/vol2-issue2/2.pdf
http://www.ijpsdr.com/pdf/vol2-issue2/2.pdf
http://www.ijpsr.com/V1I8S2/8 Vol 1 Issue 8 (Suppl) Paper 4.pdf
http://www.ijpsr.com/V1I8S2/8 Vol 1 Issue 8 (Suppl) Paper 4.pdf
http://www.ijpsr.com/V1I8S2/8 Vol 1 Issue 8 (Suppl) Paper 4.pdf
http://www.ijpsr.com/V1I8S2/8 Vol 1 Issue 8 (Suppl) Paper 4.pdf
http://www.sciencedirect.com/science/article/pii/0378874185900327
http://www.sciencedirect.com/science/article/pii/0378874185900327
http://www.revistafarmacia.ro/20092/issue22009art06.pdf
http://www.revistafarmacia.ro/20092/issue22009art06.pdf
http://www.revistafarmacia.ro/20092/issue22009art06.pdf
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=880748
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=880748
http://www.sciencedirect.com/science/article/pii/S0944711396800808
http://www.sciencedirect.com/science/article/pii/S0944711396800808
http://www.sciencedirect.com/science/article/pii/S0378874105002497
http://www.sciencedirect.com/science/article/pii/S0378874105002497
http://www.sciencedirect.com/science/article/pii/S0378874105002497
http://www.sciencedirect.com/science/article/pii/S0378874105002497
http://www.inflibnet.ac.in/ojs/index.php/AUJSAT/article/download/172/175
http://www.inflibnet.ac.in/ojs/index.php/AUJSAT/article/download/172/175
http://www.inflibnet.ac.in/ojs/index.php/AUJSAT/article/download/172/175
http://www.ingentaconnect.com/content/govi/pharmaz/2006/00000061/00000010/art00012
http://www.ingentaconnect.com/content/govi/pharmaz/2006/00000061/00000010/art00012
http://www.ingentaconnect.com/content/govi/pharmaz/2006/00000061/00000010/art00012
http://www.sciencedirect.com/science/article/pii/S0378874104005653
http://www.sciencedirect.com/science/article/pii/S0378874104005653
http://interscience.org.uk/issue/V2-I5/3 ijahm.pdf
http://interscience.org.uk/issue/V2-I5/3 ijahm.pdf
http://www.ijpp.com/IJPP archives/2005_49_2/125-131.pdf
http://www.ijpp.com/IJPP archives/2005_49_2/125-131.pdf
http://www.ijpp.com/IJPP archives/2005_49_2/125-131.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12031973
http://www.ncbi.nlm.nih.gov/pubmed/12031973
http://www.ncbi.nlm.nih.gov/pubmed/12031973
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2859276/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2859276/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2859276/
http://www.ncbi.nlm.nih.gov/pubmed/11274822
http://www.ncbi.nlm.nih.gov/pubmed/11274822
http://www.ncbi.nlm.nih.gov/pubmed/11274822
http://www.ncbi.nlm.nih.gov/pubmed/15619559
http://www.ncbi.nlm.nih.gov/pubmed/15619559
http://www.ingentaconnect.com/content/govi/pharmaz/2006/00000061/00000008/art00017
http://www.ingentaconnect.com/content/govi/pharmaz/2006/00000061/00000008/art00017
http://www.ingentaconnect.com/content/govi/pharmaz/2006/00000061/00000008/art00017
http://onlinelibrary.wiley.com/doi/10.1002/ptr.1819/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ptr.1819/abstract
http://onlinelibrary.wiley.com/doi/10.1002/ptr.1819/abstract
http://pubs.acs.org/doi/abs/10.1021/np9607013
http://pubs.acs.org/doi/abs/10.1021/np9607013
http://pubs.acs.org/doi/abs/10.1021/np9607013
http://herbalbloom.com/herbal-research/guduchi/Guduchi-Tinospora-cordifolia-medind.pdf
http://herbalbloom.com/herbal-research/guduchi/Guduchi-Tinospora-cordifolia-medind.pdf
http://herbalbloom.com/herbal-research/guduchi/Guduchi-Tinospora-cordifolia-medind.pdf
http://ijod.uaeu.ac.ae/iss_1401/a.pdf
http://ijod.uaeu.ac.ae/iss_1401/a.pdf
http://ijod.uaeu.ac.ae/iss_1401/a.pdf
https://www.thieme-connect.com/ejournals/abstract/10.1055/s-2006-958100
https://www.thieme-connect.com/ejournals/abstract/10.1055/s-2006-958100
https://www.thieme-connect.com/ejournals/abstract/10.1055/s-2006-958100
http://www.healthymuslim.com/assets/docs/fenugreek-paper-basch.pdf
http://www.healthymuslim.com/assets/docs/fenugreek-paper-basch.pdf
http://onlinelibrary.wiley.com/doi/10.1211/0022357022403/abstract
http://onlinelibrary.wiley.com/doi/10.1211/0022357022403/abstract
http://onlinelibrary.wiley.com/doi/10.1211/0022357022403/abstract
http://onlinelibrary.wiley.com/doi/10.1002/biof.5520220130/abstract
http://onlinelibrary.wiley.com/doi/10.1002/biof.5520220130/abstract
http://books.google.co.in/books?id=CdVKAAAAQBAJ&printsec=frontcover&dq=Plant+Drug+Analysis:+A+Thin+Layer+Chromatography+Atlas&hl=en&sa=X&ei=n1IEU83ZNoOJrQfh9YDYAg&ved=0CC0Q6AEwAA#v=onepage&q=Plant Drug Analysis%3A A Thin Layer Chromatography Atlas&f=false
http://books.google.co.in/books?id=CdVKAAAAQBAJ&printsec=frontcover&dq=Plant+Drug+Analysis:+A+Thin+Layer+Chromatography+Atlas&hl=en&sa=X&ei=n1IEU83ZNoOJrQfh9YDYAg&ved=0CC0Q6AEwAA#v=onepage&q=Plant Drug Analysis%3A A Thin Layer Chromatography Atlas&f=false
http://www.ncbi.nlm.nih.gov/pubmed/5037807
http://www.ncbi.nlm.nih.gov/pubmed/5037807
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1203862/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1203862/
http://www.ncbi.nlm.nih.gov/pubmed/6692569
http://www.ncbi.nlm.nih.gov/pubmed/6692569
http://www.ncbi.nlm.nih.gov/pubmed/6692569
http://www.ncbi.nlm.nih.gov/pubmed/6692569
http://www.ncbi.nlm.nih.gov/pubmed/4757363
http://www.ncbi.nlm.nih.gov/pubmed/4757363
http://www.ncbi.nlm.nih.gov/pubmed/4757363
http://www.ncbi.nlm.nih.gov/pubmed/6812986
http://www.ncbi.nlm.nih.gov/pubmed/6812986
http://www.ncbi.nlm.nih.gov/pubmed/6812986
http://pubs.acs.org/doi/abs/10.1021/ac50011a034
http://pubs.acs.org/doi/abs/10.1021/ac50011a034
http://pubs.acs.org/doi/abs/10.1021/ac50011a034
http://www.ingentaconnect.com/content/ben/cdm/2008/00000009/00000010/art00002
http://www.ingentaconnect.com/content/ben/cdm/2008/00000009/00000010/art00002
http://pubs.acs.org/doi/abs/10.1021/ja037368r
http://pubs.acs.org/doi/abs/10.1021/ja037368r
http://pubs.acs.org/doi/abs/10.1021/ja037368r
http://europepmc.org/abstract/MED/11605673
http://europepmc.org/abstract/MED/11605673
http://europepmc.org/abstract/MED/11605673
http://pubs.acs.org/doi/abs/10.1021/jf020674o
http://pubs.acs.org/doi/abs/10.1021/jf020674o
http://europepmc.org/abstract/MED/12729019
http://europepmc.org/abstract/MED/12729019
http://europepmc.org/abstract/MED/12729019
http://jn.nutrition.org/content/132/7/1819.short
http://jn.nutrition.org/content/132/7/1819.short
http://jn.nutrition.org/content/132/7/1819.short


Citation: Singab AN, Youssef FS, Ashour ML (2014) Medicinal Plants with Potential Antidiabetic Activity and their Assessment. Med Aromat Plants 
3: 151. doi: 10.4172/2167-0412.1000151

Page 12 of 12

Volume 3 • Issue 1 • 1000151
Med Aromat Plants
ISSN: 2167-0412 MAP, an open access journal

102. Hou CC, Lin SJ, Cheng JT , Hsu FL (2003) Antidiabetic dimeric guianolides 
and a lignan glycoside from Lactuca indica. J Natu Prod 66: 625-629.

103. Matsuda H, Pongpiriyadacha Y, Morikawa T (2003) Protective effects of steroid 
saponins from Paris polyphylla var. yunnanensis on ethanol-or indomethacin-
induced gastric mucosal lesions in rats: structural requirement for activity and 
mode of action. BioorgMed Chem lett 13: 1101-1106.

104. De la Fuente JÁ, Manzanaro S (2003) Aldose reductase inhibitors from natural 
sources. Natu Prod Res 20: 243-251.

105. Sato M, Tai T, Nunoura Y, Yajima Y, Kawashima S, et al. (2002) 

Dehydrotrametenolic acid induces preadipocyte differentiation and sensitizes 
animal models of noninsulin-dependent diabetes mellitus to insulin. Bio 
Pharmaceu Bulletin 25: 81-86.

106. Judy WV, Hari SP, Stogsdill W (2003) Antidiabetic activity of a standardized 
extract (Glucosol™) from Lagerstroemia speciosa leaves in Type II diabetics: 
A dose-dependence study. J Ethnopharmacol 87: 115-117.

107. http://faculty.ksu.edu.sa/72327/Documents/Metabolic%20changes%20in%20
diabetes%20mellitus.pdf

108. Hunter W (1978) Radioimmunoassay. Handbook of experimental immunology 
1: 17.11-17.36.

http://pubs.acs.org/doi/abs/10.1021/np0205349
http://pubs.acs.org/doi/abs/10.1021/np0205349
http://pubs.rsc.org/en/content/articlelanding/2003/np/b204709h#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/2003/np/b204709h#!divAbstract
http://europepmc.org/abstract/MED/11824563
http://europepmc.org/abstract/MED/11824563
http://europepmc.org/abstract/MED/11824563
http://europepmc.org/abstract/MED/11824563
http://faculty.ksu.edu.sa/72327/Documents/Metabolic changes in diabetes mellitus.pdf
http://faculty.ksu.edu.sa/72327/Documents/Metabolic changes in diabetes mellitus.pdf

	Title
	Corresponding author
	Abstract 
	Keywords
	Abbreviations
	Introduction
	Classification of Diabetes Mellitus 
	Symptoms and Diagnosis Methods for Diabetes 
	Drugs Controlling Diabetes Mellitus and their mechanism of action 
	Medicinal Plants with Potential Antidiabetic Activity 
	Aegle marmelos  
	Allium cepa (Onion) and Allium sativum (Garlic) 
	Aralia elata 
	Azadirachta indica  
	Bauhinia candicans and B. forficate  
	Biophytum sensitivum  
	Brassica nigra  
	Cinnamomum zeylanicum  
	Coptis chinensis (Huanglian) 
	Cyamopsis tetragonoloba 
	Eugenia jambolana 
	Ficus bengalenesis  
	Grewia asiatica 
	Gymnema sylvestre  
	Lawsonia inermis 
	Lythrum salicaria 
	Medicago sutivu  
	Momordica charantia  
	Morus alba  
	Murraya koeingii  
	Ocimum sanctum  
	Panax ginseng 
	Picrorrhiza kurroa 
	Polygonati Odorati  
	Psidium guajava  
	Pterocarpus marsupium 
	Tecoma stans (Bignoniaceae) and Teucrium cubense (Lamiaceae)  
	Tinospora cordifolia  
	Trigonella foenumgraecum  
	Zingiber officinale  

	Classes of Natural Constituents showing Antidiabetic Activity  
	Assessment of Antidiabetic Activity of Different Herbal Products 
	Conclusion
	Conflict of Interest 
	Funding
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Table 1
	Table 2
	References

