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Abstract : Plants have provided man with all his needs in terms of shelter, clothing, food, flavors and fragrances as not the smallest amount, medicines 
[1]. According to the estimation of the World Health Organization, 80% of the population in developing countries still depends on folk medicine for 
prevention or treatment of illnesses [2]. Chronic diseases have resulted from the radical change in the lifestyle choices of people over the century. [3] 
The use of herbal and traditional medicines may be a common practice because the option of traditional medicines within the treatment of lifestyle 
associated diseases (such as hypertension and diabetes mellitus) are found to be more practical due to its cheaper cost [4]. Diabetes mellitus is a public 
health problem which leads to serious complications over time [5]. Diabetes mellitus (DM), both insulin- dependent DM (IDDM) and non-insulin 
dependent DM (NIDDM) may be a common and high disorder throughout the planet. The use of traditional plant remedies has been practiced 
throughout the world for diabetes mellitus [6]. As mentioned in the review article of Bahare et. al in 2019[7] traditional knowledge of antidiabetic Asian 
plants were found in different countries in Southeast Asia like Iran; Malaysia; Philippines; Saudi Arabia; Sri Lanka and India, to name a few. A compiled 
review on the information about medicinal plants used for the treatment of diabetes mellitus was done comprehensively and was proven that plants are a 
potential source of anti-diabetic drugs through ethnobotanical information reports of several plants that may possess anti-diabetic potential. The present 
review aims to examine some of the important plant species and their constituents, showing their beneficial effects such as the potential antidiabetic 
activity that can be used in the management of diabetes. 
 
Index Terms : Diabetes mellitus, fasting blood glucose, glibenclamide, hypoglycemic, insulin, medicinal plants, pancreatic β- cells  

 

1 INTRODUCTION 
According to the Diabetes care organization, the prevalence of 
diabetes for all age groups in the world was estimated at 2.8% 
in 2000 and 4.4% by 2030[8]. On long standing it results in 
many micro and macro vascular complications. Diabetes 
causes microvascular complications that bring damage to the 
kidneys, eyes, and the brain. In type-1 diabetes the primary 
signs of those complications may develop during adolescence, 
particularly if insulin is insufficient within the body. Similar 
complications may occur in the later life of patients with type-2 
diabetes mellitus (T2DM) [3]. The increase in prevalence of 
type 2 diabetes has been greatest in low- and middle-income 
countries in the past few decades [14]. Sadly, T2DM is 
increasing at an alarming rate globally and therefore the 
Philippines is not any exception to the present as diabetes has 
affected around 4.6% (3.9 million) of Filipino population and the 
number is presumed to be doubled by 2030. (4) Proper 
planning and apportioning of resources should result from 
assessing the projected effects of the widespread presence of 
diabetes from the number of people it has affected then until 
now [6]. Currently, beside insulin, the foremost widely used 
medication for diabetes are oral hypoglycemic drugs including 
insulin sensitizers (biguanides, thiazolidinediones), insulin 
secretagogues (sulfonylureas, meglitinides), α-glucosidase 
inhibitors, incretin agonists and dipeptidyl peptidase-4 inhibitors 
[9]. Although early onset complications of diabetes can be 
controlled by oral hypoglycemic drugs/insulin treatment, 
serious late onsetcomplications emerge in many patients 
[10].Additionally, side effects such as abdominal pain, fluid 
retention in body extremities, and hypoglycemia come with the 
clinical use of some of the current drugs [9]. Therefore, 
investigation for new antidiabetic agents with more 
effectiveness and less side effects are still in pursuit.In 
diabetes, hyperglycemia generates reactive oxygen species 
(ROS), which successively cause lipid peroxidation and 
membrane damage and these free radicals play a 
crucial role within the production of secondary complications in 
diabetes mellitus (kidney, eye, blood vessel, and nerve 
damage) [11,12]. Antioxidants have been shown to prevent the 

destruction of ß- cells by inhibiting the peroxidation chain 
reaction and thus they may provide protection against the 
development of diabetes [13]. According to De Gruyter (2019) 
there are numerous studies that exhibit the potential of 
antioxidants in effectively neutralizing free radicals. 
Furthermore, it is also effective against diabetic complications 
[14].   

 

2LITERATURE REVIEW 
 
History: How Diabetes Started? 
Prevalence of Diabetes as a disease approximately started 
since1550BC when an Egyptian doctor noticed an unknown 
rare disease that causes the patient to lose weight rapidly and 
urinate frequently. That was considered to be the first definition 
of diabetes milletus. In (30-90AC), Aristaeus, a Greek 
Physician coined the name Diabetes [15,16]. The symptoms 
were then recorded such as constant thirst (polydipsia), loss of 
weight and excessive urination (polyuria). This ‗diabetes‘, 
which means ‗a flowing through‘ condition has been 
understood as such, but during the Middle Ages this term was 
rarely mentioned. Avicenna, a famous Arabian Physician made 
reference to the disease. Complications and progression of the 
disease was described in details [17]. In order to establish the 
disease of the patient the color and odor of the urine were also 
examined.  Qualitatively to know the characteristics of this 
urine output, some physicians even tasted their patients‘ urine, 
and this seemingly led to the second name- mellitus, meaning 
‗honey‘ in Latin [18]. In the early 19th Century, in trying to 
detect excess sugar in the urine, chemical tests have been 
developed. Moses Barron, an American scientist in 1920 linked 
the Langerhans cells with the basis of diabetes mellitus. [19]. 
Barron in his study made mention about Frederick Banting, a 
doctor who conducted critical experiments relating the 
pancreas and diabetes. He revealed that an essential hormone 
named insulin, was produced in a structure named after the 
‗islands‘ of cells which was described by Langerhans. A Nobel 
Prize was awarded to Banting and one of his colleagues 
recognizing their achievement for this discovery. Development 
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and treatment of this disease has advanced drastically 
throughout the 20th century. Challenges on the prevention and 
management remained to be difficult for patient with diabetes 
milletus, but it made the life of an average diabetic to become 
both longer and easier due to innovative treatments which are 
being used these days [20]. Management of Diabetes Mellitus: 
The DiseaseThe diabetes can be measured by analyzing the 
blood sugar levels. A healthy man‘s blood sugar level on 
fasting should be 80 mg/dl and up to 160 mg/dl in postprandial 
state. Different test for diagnosed of diabetes in laboratory are 
finger prick blood sugar test, fasting blood sugar, glucose 
tolerance diagnostic test, glycohemoglobin [21]. Healthy eating, 
physical activity, and weight control are the center of any 
therapeutic program for patients in DM [22]. These lifestyle 
modifications not only lower blood glucose levels in the body, 
but also, they ameliorate many risk factors for cardiovascular 
disease, and help weight loss. However, most patients cannot 
have a good lifestyle [23], and so, if that happens patients must 
depend on medications for treatment. The conventional 
management of diabetes mellitus includes; insulin   therapy, 
oral   glucose‑lowering   agents   such   as sulfonylurea, 
biguanides, alpha‑glucosidase inhibitors, thiazolidinediones, 

and meglitinides [24-29]. Importance of Medicinal Plants with 
Potential Antidiabetic Property for the Management of Diabetes 
mellitusNature stands as the prime example at emphasizing 
the concept of interdependence among species for food. Plant, 
animal and mineral byproducts have been the basis of the 
treatment of human disease since early history [3]. The 
demand for herbal medicines has been increasing. An ancient 
literature by Theophrastus has mentioned about 500 plants 
with medicinal use and about 800 plants have been used in 
native medicinal systems [30]. The hypoglycemic and 
antidiabetic effects of several plants used as traditional 
antidiabetic remedies have been proven, and the mechanisms 
of hypoglycemic activity of these plants have been studied 
effectively [15,16]. Currently the medicinal plants and herbs are 
being used in extract forms for their potential anti-diabetic 
activity. Various clinical studies confirmed that medicinal plants 
extracts show anti-diabetic activity and restoring the action of 
pancreatic β- cells [31]. The plants antihyperglycemic effects 
are ascribed to their capability to restore the pancreatic tissues‘ 
function by producing an increase in the output of insulin or 
intestinal inhibition of glucose absorption or how metabolites 
are facilitated in insulin dependent processes [32]. 

 
3MATERIALS and METHODS 
The information in this review was obtained from several 
articles made by different authors about the potential 
antidiabetic property of plants herbal products, but the most 
informative is the review on hypoglycemic properties of more 

than 300 plant species documented by Atta-Ar-Rahman. This 
review classifies the plants using the following categories: 
botanical name, country of origin, parts used, and nature of 
active ingredients. One such plant is Momordica charantia 
(Family: Cucurbitaceae). World Health Organization (WHO) 
have listed 21,000 plants, which are used for medicinal 
purposes throughout the world that has been studied and 
investigated [33]. The implied anti-diabetic effect of glycosides, 
alkaloids, terpenoids, flavonoids, carotenoids are found in most 
of the identified plants [32]. Plant families which are confirmed 
to show hypoglycemic activity include: Leguminosae, 
Lamiaceae, Liliaceae, Cucurbitaceae, Asteraceae, Moraceae, 
Rosaceae, Euphorbiaceae, Araliaceae, Polygalaceae, 
Asclepiadaceae, Meliaceae etc. [34].  

 
Some of the important medicinal plants commonly used in 
traditional medicine of different civilizations and cultures having 
potential anti-diabetic activity is described showing information 
on its scientific name, common name, family, country of   
origin, constituents, focusing on recent studies confirming their 
efficacy and the parts of the plant used to treat diabetes. 
Acacia arabica (Leguminosae): A. arabica‘s fruit and gum have 
been used for the treatment of diabetes and other metabolic 
conditions in previous times. The study revealed that 
polyphenol extract fromA.arabica bark have antihyperglycemic 
activity and promotes reduction of body and white adipose 
tissue weight in mice with severe type-2 diabetes and obesity. 
Polyphenols as one of the metabolites found in acacia, has 
shown its valuable effect by increasing insulin sensitivity and 
energy expenditure-related mediators in type 2 diabetes which 
is indicative of its positive action in the management of diabetic 
metabolic syndrome [35]. Artemisia pallens (Compositae): The 
Methanolic extract of aerial parts of A. pallens, commonly 
known as davana are responsible for its anti-diabetic activity. A 
reported antihyperglycemic activity was shown in glucose fed 
hyperglycemic rats and also in alloxan induced diabetic rats 
using methanolic extract (100mg/ kg) given orally. Metabolites 
such as Cadinol α- Curarine, β-eudesmol, β-cubebene are said 
to be responsible for its anti- diabetic activity. Increase 
inhibition in glucose- reabsorption or increase peripheral 
glucose utilization is the mechanism of action of these 
metabolites found in   A. pallens [36]. Aegle marmelos 
(Rutaceae): It is commonly called holyfruit tree, Bael or wood 
apple, an important medicinal tree native to Northern India [37]. 
It is inherited to India and parts of plant such as leaves, barks, 
roots and fruits are used in the Ayurveda and in various 
medicines which is used for cure of various diseases [34]. The 
antihyperglycemic activity of aqueous leaf extract is seen in 
streptozotocin induced diabetic rats [35]. Streptozotocin-
induced diabetic Wistar rats were tested with oral 
administration of aqueous extract of A. marmelos fruit at a 
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dosage of 250 mg/kg body weight given in a twice a day dosing 
for 4 weeks, which resulted in significant reduction of blood 
sugar levels.  This dosage showed effective results over the 
standard drug glibenclamide (39). Another study revealed that 
treatment with aqueous fruit and leaf extract of A. marmelos in 
a dose of 450 mg/kgadministered in 21 days, resulted in 
significant lowering of blood glucose and insulin levels 
accompanied with enhanced insulin sensitivity in neonatal type 
2 diabetic model rats [39]. (Allium cepa) Onion and (Allium 
sativum) garlic (Liliaceae): Allium cepa is known only in 
cultivation but related wild species occur in Central Asia [36]. 
Onion (A. cepa) contains active hypoglycemic constituents. 
Garlic (A. sativum) also contains hypoglycemic organic sulfur 
compounds [40]. According to studies, fasting glucose 
concentration in both diabetic animals and human subjects are 
lowered by volatile oils in raw onion and garlic cloves where 
sulfur‑containing   compounds such asallyl propyl disulfide in 
onions and diallyl disulfide (allicin) are believed to be the active 
components. The disulfides in this plant lower glucose levels 
by competing with insulin for insulin -inactivating sites in the 
liver. Onion extracts reduce blood sugar levels in a 
dose‑dependent   manner [36].  A dosage of 400 mg capsule 

daily for A. cepa is the typical dose accepted while for fresh 
garlic, a general dose is 4 g or 8 mg for essential oil [41]. Aloe 
borbadensis/vera (Liliaceae): The dried sap (fluid) of vera 
commonly known as Ghikanvar is a traditional remedy used for 
diabetes in the Arabian Peninsula and Africa. A. borbadensis 
looks like a cactus plant with green blade shaped leaves that 
are heavy narrowing, hairy and filled with clear viscid gel. A 
preparation of the A. vera juice from an A. vera gel was made, 
which is a mucilaginous product obtained from the leaves of 
the plant [42]. The juice taken orally was shown to reduce 
fasting blood glucose and triglyceride levels in type 2 diabetic 
patients with or without combination of a conventional 
antidiabetic agent. The amount used is one tablespoon of A. 
vera juice with no significant adverse effects reported [43]. Oral 
administration of aqueous extract of A. vera in a dose of 
150mg/kg per body weight significantly has shown lowering in 
the blood glucose level. A. vera gel isconsist of various 
therapeutic effects such as anti-diabetic, antioxidant, and 
increases the decrease level of glutathione by four times in 
diabetic rats [44]. Anacardium occidentale Linn. 
(Anacardiaceae): Anacardium occidentale is known as Cashew 
or Caju herb that originates from S. America – Brazil [45]. As 
folk medicine in African countries, mainly in Cameroon district, 
it is commonly used for the treatment of diabetes mellitus. 
Hypoglycemic and protective role of A. occidentale was 
reported in several literatures [46,47]. The investigation made 
using streptozotocin induced diabetic rats, revealed the 
antihyperglycemic and renal protective activities of the leaves 
of the herb. Thus, revealing the positive effect in reducing 
diabetes- induced functional and histological alterations in the 
kidneys. A histopathological study of A. occidentale revealed a 
decreased buildup of mucopolysaccharides in the kidneys of 
diabetic animal signifying its effectiveness as antidiabetic 
agent.[48] Annona squamosa Linn (Annonaceae): Custard 
apple is the common name in English and is known as sharifa 
in Hindi, and was cultivated throughout India. The 
pharmacological active ingredients are present in seeds, 
leaves and aerial parts of the plant [32]. The aqueous extract of 
this plant leaf has many antioxidant effects. Theblood glucose, 
hemoglobin, glycosylated hemoglobin, plasma insulin, 
antioxidant enzymes, lipid peroxidation in liver and kidneys 

were examined in STZ induced diabetic rats (Kootie, 
Farokhipour, Asadzadeh, Ashtary-larky, & Asadi-Samani, 
2016). Literature review revealed that the aqueous extract of 
this plant is beneficial for regulating blood glucose levels and 
thus help improve plasma insulin and lipid metabolism. In 
addition, this extract is effective in preventing diabetic 
complications caused by lipid peroxidation and antioxidant 
systems in experimental diabetic rats (Kootie, et al, 2016) [49]. 
To strengthen the pharmacological activity of this plant, 
another research revealed that extract obtained from leaves of 
this plant   is   useful in maintaining healthy blood sugar and 
cholesterol levels [50]. Annona muricata L (Magnoliales: 
Annonaceae): A. muricata L., commonly known as soursop, 
graviola, guanabana, guayabano, paw- paw and sirsak [51,52], 
native to the warmest tropical areas in South and North 
America and is now widely distributed throughout tropical and 
subtropical parts of the world, including India, Malaysia and 
Nigeria [53]. Annonaceous acetogenins are the major 
constituents of A. muricata as revealed in the phytochemical 
studies performed during the investigation [54]. According to 
Garg, MK., in 2002, A. muricata Linn. leaf plant extract played 
important role in reduction of oxidative stress on pancreatic β 
cells of streptozotocin treated diabetic rats. The treatment 
increased the area of insulin immunoreactive β-cells and 
partially prevents degeneration of β-cells [55]. Several studies 
have corroborated these activities, including anticancer, 
anticonvulsant, anti-arthritic, antiparasitic, antimalarial, 
hepatoprotective and antidiabetic activities. Annona squamosa 
Linn. (Annonaceae): It iscommonly called custard apple in 
English and sharifa in Hindi, and widely cultivated throughout 
India. The pharmacological active ingredients are present in 
seeds, leaves and aerial parts of the plant [32]. The aqueous 
extract of this plant leaf has many antioxidant effects. The 
blood glucose, hemoglobin, glycosylated hemoglobin, plasma 
insulin, antioxidant enzymes, lipid peroxidation in liver and 
kidneys were examined in STZ induced diabetic rats. Blood 
glucose level has been controlled and improvement of plasma 
insulin and metabolism of lipid have been observed in the 
administration of the aqueous plant extract. In addition, this 
extract is effective in preventing diabetic complications caused 
by lipid peroxidation and antioxidant systems in experimental 
diabetic rats [49]. To strengthen the pharmacological activity of 
this plant, another research revealed that extract obtained from 
leaves of this plant is useful in maintaining healthy blood sugar 
and cholesterol levels in diabetic-induced rats [50]. Annona 
muricataL (Magnoliales: Annonaceae): A. muricata L., 
commonly known as soursop, graviola, guanabana, 
guayabano, paw- paw and sirsak [51,52], native to the warmest 
tropical areas in South and North America and is now widely 
scattered throughout the tropical and subtropical parts of the 
continent, including India, Malaysia and Nigeria. The study 
revealed the effects of methanolic extracts of Annona 
muricata (Linn) on the blood glucose level of streptozotocin-
induced diabetic Wistar rats, which resulted to a reduce blood 
sugar upon administration of the methanolic extracts [53]. 
Several studies and investigations have verified these 
pharmacological activities, including anticancer, anticonvulsant, 
anti-arthritic, and antiparasitic potential activity of this plant. 
Antidesma bunius L. and Antidesma ghaesembilla Gaertn 
(Phyllantaceae): Antidesma bunius L., is also known as 
Bignay, buni, Chinese laurel, currant tree. This is found in 
Eastern Asia such as China, India, Myanmar, Thailand, Laos, 
Vietnam, Malaysia, Indonesia, Philippines, north of the 
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Australian mainland (New Guinea), and some part in northern 
Australia to the Pacific Islands. The α-glucosidase inhibitory 
activity of the plant was evaluated by using the stem barksand 
leaves. Ethyl acetate (EtOAc) fraction of buni stem barks and 
methanol (MeOH) fraction of buni leaves showed the highest α-
glucosidase inhibitory activity [48]. The plant A. ghaesembilla 
Gaertn is a native species found in Ilocos Norte, Philippines [4].  
It is commonly known as Binayuyo (Tag.) and black currant 
tree and is found in southern China, Myanmar, Thailand, 
Cambodia, Laos, Vietnam, Malaysia, Indonesia, New Guinea, 
Australia, Philippines. The study showed the antioxidant and 
hypoglycemic activity of the crude methanolic extract of A. 
ghaesembillla. Significant hypoglycemic potential with dose 
dependent decrease in blood glucose was shown in the result. 
The crude extract also showed moderate to strong antioxidant 
potential attributed to the presence of polyphenolic compounds 
and its ability to scavenge free radicals [4,49]. Boswellia carterii 
and B. serrata (Burseraceae): This is commonly known as 
Frankincense, of which the oleo- gum resin found from the 
trees were considered ancient drugs that possesses anti-
diabetic activity in traditional medicine. The hypoglycemic 
activity in mice with type-1 diabetes, via inhibiting pro-
inflammatory cytokines associated with induction of 
autoimmune process in pancreatic islet was observed in B. 
serrata oleo-gum. Metabolites found as its active constituents 
are 11-Keto-β-boswellic acid and O-acetyl-11- Keto-β-boswellic 
acid linked to its antidiabetic property [35].  Suppression of 
pancreatic islet tissue atrophy and apoptosis of periinsular cells 
mediated by anti-caspase 3 are among its main antidiabetic 
mechanisms [32]. In addition, another study revealed that B. 
carterii oleo-gum resin displayed antidiabetic potentiality 
through an intensification in serum insulin, renewal of the β-
cells of Langerhans islets as well as increasing glycogenesis 
and reducing glycogenolysis in rats with alloxan-induced type 1 
diabetes [33]. Bougainvillea spectabilis Linn. (Nyctaginaceae): 
B. spectabilis Wild is commonly known as bougainvillea, great 
bougainvillea, (local Indian names: booganbel, cherei, 
baganbilas, booganvel, bougainvillea, kagithala puvvu [57]. 
Significant hypoglycemic activity at different doses and 
intervals were found in the stem bark extract of A. spectabilis. 
The study revealed that stem bark extract was 22.2% more 
potent than standard oral hypoglycemic drug, glibenclamide at 
0.2 mg/kg. Another study revealed the blood glucose lowering 
potential of B. spectabilis Wild leaf extract in streptozotocin-
induced type I diabetic albino rats. The ethanolic extract of the 
leaves showed antihyperglycemic activity probably due to 
increased uptake of glucose by enhanced glycogenesis in the 
liver and also due to increase in insulin sensitivity [58]. 
Chemical constituents were isolated using Column 
chromatography of fractions B and C affording four compounds 
identified aspinitol, β-sitosterol,quercetinand quercetin-3-O-α-
rhamnopyranoside. The isolation of the metabolites pinitol, β-
sitosterol, quercetin and quercetin-3-O- α-L-rhamnopyranoside 
were done for the first time using the stem bark of B. 
spectabilis Wild. Thus, verifying that the antidiabetic 
metabolite, pinitol, was successfully isolated from the stem 
bark of B. spectabilis Wild [59]. Brassica juncea ((L.) Czern: 
This is a species of mustard plant described as peppery, 
crispy, and mustard green known to be as leaf mustards. This 
was commonly known as Mustasa in the Philippines. In India, it 
is known as Rhai, widely used as spice in various food items. 
Aqueous seed extract has blood sugar lowering activity which 
was observed in alloxan-induced diabetic rats [60].  Another 

investigation of aqueous seed extract in STZ-induced diabetic 
male albino rat revealed a potent hypoglycemic activity. 
Reported doses of extract which showed hypoglycemic activity 
were at the level of 250, 350, 450 mg/kg [61]. Oral 
administration of mustard exerts significant hypoglycemic 
activity. The hypoglycemic effect of Rhai was attributed to 
stimulation of glycogen synthetase and suppression of various 
glycogenic enzymes [62]. Caesalpinia bonducella 
(Leguminosae): It is commonly called Chinese cinnamon. The 
hypoglycemic activity of the plant in aqueous and ethanolic 
extract was reported to be effective in chronic type II diabetic 
model with increase in secretion of insulin. Bargenin, 
caesalpinine A, α and β amyrin lupeol increases the release of 
insulin from pancreatic cell [63].  Another study revealed that 
the hypoglycemia produced by the aqueous extract was of 
prolonged duration as compared to ethanolic extract. These 
results suggest that the seeds of C. bonducella possessed an 
antidiabetic property and can be of used for the treatment of 
diabetes [64]. Catharanthus roseus Linn. (Apocynaceae): This 
is commonly known as Madagascar periwinkle, bright eyes, 
graveyard plant, cape periwinkle, pink periwinkle, and rose 
periwinkle, a flowering plant species in Apocynaceae family. 
InTamil, India it is called as nithyakalyani, an ornamental shrub 
that is widely distributed around the world. The increase in 
serum insulin level and restoration of β- cells were evident in 
aqueous extract treated rats [65].  Another study revealed that 
treatment of diabetic animals with extracts resulted in 
significant decrease in serum LDL level. This change is linked 
with the flavonoids present in the ethanol extract of C. roseus 
showing significant reduction in the level of LDL as reported. 
[66].  In the study of Al-Shaqha (2015), C. roseus was found to 
be more effective in reducing fasting blood glucose level, and 
increased GLUT-2 mRNA and GLUT-4 mRNA concentrations 
[67].  Significant study on the administration of C. roseus leaf 
powder at a dose of 100 mg/kg b.w. has shown to lower the 
plasma glucose and increased the plasma insulin after 15 days 
of administration in STZ induced diabetic rats [68]. Another 
report indicated the blood glucose lowering activity in the 
alcoholic extract of the leaves of C. roseus. The herb has 
prophylactic activity against the necrotic actions of alloxan 
monohydrate as revealed by several studies [69-71]. Centella 
asiatica (Apiaceae):C. asiatica is commonly called as centella, 
and vallarai in Tamil, India and was found also in other 
countries in Southeast Asia including the Philippines, which is 
known as takip-kohol or Gotu kola. The methanolic extract of 
C. asiatica have been proven to possess antidiabetic activity in 
various animals [72,73]. C.asiatica plant extract has shown a 
significant decrease in the blood glucose, cholesterol and 
triglycerides upon administration to alloxan-induced diabetic 
rats [74]. According to literature, the possible mechanism of 
antihyperglycemic activity of C. asiatica is to reduce 
carbohydrate breakdown, and glucose fiber binding, which in 
turn reduces the glucose absorption through the 
gastrointestinal tract [75]. Cinnamomum zeylanicum 
(Lauraceae): Ceylon cinnamon is the common name of this 
bushy evergreen tree of the laurel family (Lauraceae). The 
spice derived from its bark, is indigenous to Sri Lanka (formerly 
Ceylon), and is also known to be cultivated in South America 
and the West Indies [59].  Cinnamaldehyde is a compound 
isolated from the bark of C. zeylanicum. Cinnamaldehyde 
compound taken orally in the dose of 20 mg/kg significantly 
decreased the HbA1C, serum total cholesterol, triglyceride 
levels and at the same time markedly increased plasma insulin, 
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hepatic glycogen and high-density lipoprotein cholesterol levels 
in STZ- induced diabetic rats [77].  In another study, it revealed 
restoration of the plasma enzyme reduction in blood glucose 
level in alloxan-induced diabetic    rats [78].     Phenolic extract 
of cinnamon (C. zeylanicum) shows the insulin potentiating 
activity, and is important for in-vivo glucose control and insulin 
sensitivity in humans. Furthermore, it showed increase in lipid 
metabolism and antioxidant status. shows increase in lipid 
metabolism and antioxidant status. It contains alkaloids, 
proteins, tannins, cardiac glycosides and saponins as its 
primary metabolites [79]. Citrus sinensis (L.) Osbeck 
(Rutaceae) is commonly known as sweet orange. A study has 
shown that a dose-dependent hypoglycemic activity in male 
rats with induced diabetes had a significant result with the 
administration of peel extract of this worldwide served table 
fruit showed. This is in addition to its anti-thyroidal and insulin 
stimulatory properties [80].  An investigation on the effects of 
four different concentrations of peel extract from C. sinensis 
(CS) or Punica granatum (PG)showed an increased glucose 
lowering and antiperoxidative activities at 25 mg/kg of CS and 
200 mg/kg of PG administered in male mice. Subsequent 
phytochemical analysis indicated that the high content of total 
polyphenols in the test peels might be related to the 
antidiabetic and antiperoxidative effects of the test peels [81].  
According to the study of Kingue et al (2017), the stem bark of 
aqueous extract of C. sinensis is able to reduce postprandial 
glycaemia by slowing down the absorption of glucose, 
challenging the efficacy of glibenclamide, an anti-diabetic drug 
[82]. Coccinia indica Wight & Arn. (Cucurbitaceae): It is 
commonly known as Kundru, Kovai in Tamil, [83] widely used 
in traditional treatment of diabetes mellitus in sub- Saharan 
Africa and Southeast Asia. Pectin isolated from the fruits of C. 
indica has hypoglycemic activity [34]. The plant‘s alcoholic 
extract was found to be effective in decreasing blood glucose 
level, and the extract was subjected to further fractionation to 
evaluate its biochemical parameters effecting diabetes and 
results suggested toluene as an active fraction. The exact 
action of these principles may be due to their β-cell restorative 
properties against alloxan induced damage [84]. Triterpenes 
present in the extract acts like insulin [85]. Coffea arabica 
(Rubiaceae): Coffea arabica (LINN.) is a medium- size tree of 
Rubiacea family. The plants can live up to 25 yrs. and grows to 
a height of 6-15m. In the first century it was cultivated in Arabic 
countries later in Iran and India. Main producers currently are 
Brazil and Columbia [86]. The study revealed that the aqueous 
extract of Coffea arabica reduces blood glucose levels as 
tested in alloxan-induced diabetic rats [87]. Several recently 
published cohort studies suggest a significant reduced risk of 
type 2 diabetes in coffee drinkers [88]. As similar results have 
been found with decaffeinated coffee [89], compounds in 
coffee other than caffeine have been proposed as being 
potentially responsible for the reduced risk [90]. Coriandrum 
sativum L. (Apiaceae): C. sativum L. is commonly known as 
Chinese-parsley, Chinese parsley, coriander, used as food 
ingredient possessing medicinal as well as nutritional 
properties [91]. Anti-diabetic activity of the aqueous extract of 
this plant was examined in STZ-induced diabetic rats. The 
doses of extract at 500 and 250 mg/kg produced a significant 
reduction in blood glucose levels in the experimental group, 
compared to the control group. In addition, the dose of 500 
mg/kg was the maximally effective [92]. Another study revealed 
that administration of ethanolic stem and leaves extract of 
coriander to alloxan-induced diabetic Wistar rats at a dosage of 

200 mg/kg/b.w. resulted in hepatoprotective, hypoglycemic, 
hypolipidemic activities with improved antioxidant potential [93]. 
Similar studies on the hypoglycemic activities of C. sativum 
have been investigated by other researchers showing positive 
results in clinical testing [94,95]. Curcuma longa 
(Zingiberoside). Turmeric is the common name of C. longa and 
the bioactive molecule present in the plant rhizome is known as 
Curcumin. It has diverse pharmacological and biological effects 
that have been described by both in-vitro and in-vivo study, 
and include antioxidant, cardio-protective, anti-inflammatory, 
anti- microbial, nephro-protective, anti-neoplastic, hepato- 
protective, immunomodulatory, hypoglycemic and anti- 
rheumatic effects [96].  In animal models, curcumin extract 
delays diabetes development, improves β-cell functions, 
prevents β-cell death, and decreases insulin resistance. The 
reducing effect of enzymes responsible for converting dietary 
carbohydrates into glucose, led to a decrease in blood glucose 
level. Curcumin shows reduction in blood glucose, hemoglobin, 
and glaciated hemoglobin levels as tested in animal studies. 
The bioactive molecules found in turmeric exhibits 
hypoglycemic action in both type I and type II diabetes (known 
as Ferulic acid or 4-hydroxy-3-methoxy- cinnamic acid). Some 
amide compound derived from ferulic acid has evidence for 
insulin secretion from pancreatic beta cells [97]. In another 
study, Kuroda, M et. al (2008), revealed that turmeric (C. longa 
L. rhizomes) ethanolic extract have shown significant 
suppression in the increase of blood glucose level in type 2 DM 
induced KK-Ay mice. The main constituents of the extract were 
identifiedascurcumin,desmethoxycurcumin, 
bisdemethoxycurcumin, and ar- turmerone, which had also 
PPAR-γ ligand-binding activity. These results indicate that 
turmeric is a promising ingredient of functional food for the 
prevention and/or amelioration of type 2 diabetes and that 
curcumin, desmethoxycurcumin, bisdemethoxycurcumin, and 
ar-turmerone mainly contribute to the effects via PPAR-γ 
activation [98]. Eugenia jambolana (Lam)E. jambolana known 
as Jamun, [99] has been widely used in Indian traditional 
medicine for the remedy of various ailments. Different parts of 
E. jambolana such as the kernel, leaves, and septum have a 
significant antihyperglycemic effect when   compared with 
glibenclamide, a standard antidiabetic drug as tested in 
streptozotocin-induced diabetic male albino rats [100]. In 
addition, oral administration of EJ significantly (p<0.05) 
decreased serum total cholesterol, LDL-cholesterol, VLDL- 
cholesterol, triglycerides and at the same time markedly 
increased serum insulin and HDL-cholesterol levels [101]. 
Glycyrrhiza glabra (Fabaceae):Glycyrrhiza glabra, commonly 
known as liquorice, is a well-known traditional herbal remedy 
and the roots have been administered as antidiabetic drug from 
ancient time [102]. Significant constituents isolated from 
licorice include flavonoids, iso flavonoids, saponins, triterpenes 
and the most imperative is Glycyrrhizin. Due to these elements, 
it has important pharmacological activities such as antioxidant, 
antibacterial, antiviral, antidiabetic and anti-inflammatory as 
well [103]. Root extract of G. glabra exhibited antidiabetic and 
lipid- lowering activities when administered to albino mice at 
low doses [104,105]. Antidiabetic activity of long-term 
treatment with glycyrrhizin was examined on non-insulin-
dependent diabetic mice.  According to Sen et al.,  it revealed 
that glycyrrhizin effectiveness was comparable to the well- 
known antidiabetic drug glibenclamide and they observed that 
the STZ diabetic efficacy was significantly stimulated by 
glycyrrhizin as it regulated glucose-intolerant behavior and 
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blood glucose levels, enhanced glycohemoglobin, cholesterol, 
and triglyceride levels, and reduced the level of serum insulin, 
including the numbers of pancreatic islet cell as well as 
pancreas and kidney tissue abnormalities due to diabetes 
[104]. Gymnemasylvestre (Asclepiadaceae):G.sylvestre 
commonly called podapatri, is a large woody, much branched 
climber with pubescent young parts in dry forest up to 600 m 
height [106]. Gymnemic acids— a group of triterpenoid 
saponins was isolated and identified successfully as the major 
bioactive ingredient of G. sylvestre. Several studies have 
reported that the main biological activity of this plant is 
antidiabetic activity. It is rich in phytochemicals such as 
alkaloids, flavonoids, saponins, carbohydrates and phenols 
with highest concentration of saponins being 5.5% [107]. In the 
investigation of S. Sathya et al., the aqueous extract of G. 
sylvestre leaf informed hypoglycemic activity in normal and 
alloxan-induced diabetic rats [108] by reducing glucose 
concentration. Other research on G. sylvestre, proposed that 
the aqueous extract could stimulate the release of insulin in 
vitro by permeabilizing the cell [109]. Hibiscus rosa sinensis 
(Malvaceae): It is commonly called china rose. Alcoholic leaf 
extract (250mg/kg/p. o) given for seven consecutive days has 
shown hypoglycemic activity in hyperglycemic rats [110]. 
Several investigations were done to assess the effect of 
aqueous extract of H. rosa sinensis leaves on blood glucose 
level and glucose tolerance using Wistar rats. By comparison 
with the standard drug, the results clearly indicated that 
tolbutamide improves the glucose tolerance by 91% and the 
aqueous extract does so only by 47%.  At 250 mg kg (-1), the 
efficacy of the extract was 51.5% of tolbutamide (100mg kg (-
1)). These data suggest that hypoglycemic activity of H. rosa 
sinensis leaf extract is comparable to tolbutamide and not to 
glibenclamide treatment [111]. The ethanolic extract of H. rosa-
sinensis (L) flowers has significant anti-diabetic activity in 
hyperlipidemic rat models. Hence, it can be used as a healing 
factor or in the supportive treatment to existing therapy for the 
treatment of diabetes in hyperlipidemic conditions [112]. 
Mangifera indica (Anacardiaceae): It is commonly known as 
mango. The anti-diabetic properties of Mangifera indica leaves 
were evaluated in glucose induced normoglycemic, 
hyperglycemic, and streptozotocin induced diabetic rats. The 
aqueous extract of this plant leaf decreased the glucose level 
in normoglycemic and glucose induced hyperglycemia, 
however it did not demonstrate any effects on the STZ- 
induced diabetic mice group. The hypoglycemic effects of the 
extract are comparable with an oral dose of chlorpropamide 
under the same conditions [113]. The anti-diabetic activity of 
the extract in this study is probably due to reduced intestinal 
absorption of glucose [114]. In Nigerian folk medicine, the 
leaves of this plant are used as an antidiabetic agent. The 
aqueous extract of M. indica have shown a hypoglycemic 
activity as manifested by an intestinal reduction of the 
absorption of glucose [115]. Momordica charantia 
(Cucurbitaceae). It is commonly known as bitter melon (karela), 
bitter gourd and Pagakkai in Tamil, India. Aside from using it as 
food (vegetable), M. charantia is also used as an herbal 
remedy in folk medicine. Its bioactivities, such as anti-
inflammatory activity, anti- oxidant activity, anti-viral activity, 
anti-cancer activity, anti- bacterial activity, etc. and especially 
anti-diabetic activity [116]. The active constituents of 
Momordica charantia are momordic I and momordic II, 
cucurbitacin B. It is used in the treatment of diabetes. It 
consists of lectin which has insulin like activity. Lectin is a non-

protein molecule which is linked to an insulin receptor, which is 
responsible for decreasing the blood sugar level by acting on 
peripheral tissues [117]. The fruits, seeds and callus of 
Momordica charantia contain some insulin-like proteins [118] 
which are homologous to human insulin, and it produced 
consistent hypoglycemic effect when tested on rats, gerbils, 
langurs and human beings [119]. M. charantia was believed to 
be a treatment for diabetes mellitus for thousands of years in 
India and China [120]. Consumption of dried powder of M. 
charantia fruit revealed reduction in fasting blood sugar of 10 
Type 2-Diabetes mellitus patients with no history of previous 
medication and 10-T2DM patients with history of taking oral 
hypoglycemic agents. The aqueous and alcoholic extracts of 
M. charantia fruit revealed the same effect [121]. Morus alba 
(Moraceae): is commonly known as Mulberry. Since time 
immemorial, the leaf has been known to have hypoglycemic 
effects used in folk medicines. In Asia mulberry leaf is used as 
tea to complement the treatment of diabetes mellitus [122]. 
According to the study of Mundra, M. et al (2007), as observed 
in the testing of the control and type-2 diabetic subjects for 120 
minutes, co-ingestion of mulberry extract with 75 g sucrose 
significantly reduced the increase in blood glucose [123].  The 
mulberry-induced reduction in blood glucose presumably 
reflects the ability of mulberry to inhibit intestinal sucrase [124]. 
Another study showed that induced-sucrose malabsorption 
was observed with the used of this mulberry supplement, 
indicating that there is an increased level of Hydrogen in the 
tissues.  Both animal and clinical studies have demonstrated 
that the phytochemicals in white mulberry make the plant a 
viable alpha-glucosidase inhibitor. Study showed that products 
made from white mulberry can effectively contribute to the 
decrease in glucose levels after carbohydrate consumption, 
although large-scale trials need to be conducted to confirm 
these findings and provide clinical guidelines for their use 
[125]. In another study of Abdulrahman, S et al in 2017, they 
concluded the M. alba stem bark extracts produced significant 
antidiabetic and antioxidant effect which might be due to the 
presence of bioactive components such as phenolic and 
flavonoid content in the extract [126]. All the studies made 
warrant the need for further evaluation in certain other models 
of diabetes. Panax ginseng Linn. (Araliaceae): The root has 
been used clinically in the treatment of type II diabetes 
throughout Asian countries. The antihyperglycemic activity of 
P. ginseng roots have been tested both in-vitro and in-vivo in 
animal studies and clinical trials that supported its claim. The 
bioactive molecule ginsenoside plays important role in 
antihyperglycemic action and other constituents has distinct 
pharmacological effect on energy metabolism [127].  Several 
studies revealed the ginseng mode of action of attenuating the 
blood glucose level is by way of diminution of beta cell function 
and insulin resistance [128-130]. In another study it revealed 
that, the ethanol: aqueous (80: 20, v/v) ginseng root extract 
possesses a protective and shielding   effect against the 
apoptosis of beta cells in the MIN6N8 cell line [131].  The 
mechanism in the antihyperglycemic activity of ginseng extract 
is associated with improved peroxisome proliferator activated 
receptor gamma expression and AMP-activated protein kinase 
phosphorylation in liver and muscle. Oral administration of P. 
ginseng root improves insulin sensitivity and may be used as 
an adjuvant therapy for treating diabetic patients with insulin 
resistance [132-134]. Psidium guajava (Myrtaceae). A hot 
water extract of P. guajava unripe fruit peel (400 mg/kg) 
significantly decreased the triglyceride, total cholesterol, 
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alkaline phosphatase, aspartate amino transferase, alanine 
amino transferase and creatinine levels of STZ induced 
diabetic rats [135]. In the study of Mukhtar HM et al.in 2006, 
results showed that ethanol stem bark extract exhibited 
statistically significant hypoglycemic activity in alloxan-induced 
hyperglycemic rats but was devoid of significant hypoglycemic 
effect in normal and normal glucose loaded rats (OGTT) [136]. 
Another study of Kamala, M et. al (2011) revealed that plant P. 
guajava Linn. (Guava) has an ethnomedical history as it has 
various activities especially functionally against the 
hyperglycemia. Hence, the review article gave an idea of the 
effect of leaf extracts of P. guajava on diabetes. It is believed 
that the study of such medicinal plants might offer a natural key 
to unlock a Diabetologist pharmacy in future [137]. Tinospora 
cardifolia (Menispermaceae): This is an herbaceous vine 
indigenous to the tropical areas of India, Myanmar and Sri 
Lanka and is commonly known as Guduchi. A study showed 
that oral administration of an aqueous T. cordifolia root extract 
resulted in a significant reduction in blood glucose and brain 
lipids when administered in alloxan-diabetic rats. The dosage 
of 400 mg/kg aqueous extract could elicit a significant 
antihyperglycemic effect in different animal models, however its 
effect is equivalent to only one unit/kg of insulin [138,139]. It 
contains the active ingredient diterpene compounds which 
consists tinosporone, tinosporic acid, Syringen, berberine and 
giloin (142). Root extract of T. cardifolia (50-200mg/kg) shows 
decrease in blood and urine sugar in streptozotocin induced 
diabetic rats during oral administration for 6 weeks [140-142] 
Solanum xanthocarpum (Solanaceae): The methanolic extract 
of both the leaves (field and in vitro raised) of S. xanthocarpum 
given at a dose of 200 mg/kg given orally, showed   significant 
reduction in the blood glucose level, urea, uric acid and 
creatinine level with a good observation in the increased serum 
level of insulin in alloxan induced diabetic rats [143]. In another 
study, the extract was found to possess significant 

hypoglycemic activity when compared with the reference 
standard glibenclamide. The in-vitro study on glucose 
utilization by isolated rat hemidiaphragm suggests that the 
aqueous extract may have direct insulin like activity which 
enhances the peripheral utilization of glucose and have extra 
pancreatic effect. The toxicity studies report safety usage of the 
plant extract [144]. Zea mays L. (Poaceae): It is commonly 
known as corn, Maize powder, corn silk polysaccharides, and 
Z. mays saponins were studied for their hypoglycemic activities 
in normal and alloxan/ STZ-diabetic rats and mice. Their 
hypoglycemic activities were established already [145]. 
Treatment of diabetic rats with the extract/fractions caused a 
reduction in FBG with the dichloromethane fraction having the 
highest activity. The extract/fractions also caused increases in 
serum insulin levels [146]. The results of GC-MS and 
enzymatic investigations support the usage of a traditional anti-
diabetic herb [147].  It is worthy to state further that the corn 
silk extracts can be subjected to further studies as potential 
anti-diabetic agents with selective inhibition against 
glucoamylase and α-glucosidase based on the proven 
evidence of potent and selective inhibitory potentials the plant 
has [148]. Zingiber officinale Roscoe (Zingiberaceae): 
commonly known as ginger is considered to be an important 
spice with innumerable health benefits. The rhizomes of ginger 
have been used traditionally for the treatment of hypertension, 
diabetes, arthritis, sprain, muscular aches, sore throats, fever, 
cramps, gingivitis, toothache, asthma, and infectious diseases 
[149]. It is a medicinal plant and spice extensively used in the 
control of diabetes [150]. The study demonstrated that Z. 
officinale consumption in 70 T2DM patients (aged 30–70 years, 
BMI between 20 and 35 kg/m2, and HbA1C between 7 and 
10%) significantly reduced FBG, HbA1C, insulin, HOMA, TG, 
TC, CRP, and PGE2 compared to the placebo group, 
suggesting an improvement of insulin sensitivity and the 
prevention of complications in T2DM patients [151].  

 

 
 

 
TOXICITY STUDIES 

List of Some Antidiabetic Plants with their Toxicological Studies 
 
 

S. No Botanical Name Plant Part used in 
Dosage form 

Pharmacological 
Activity 

Toxicological studies Reference 
 

1 Acacia arabica 
(Leguminosae) 

 Powdered Seed  Antidiabetic Safe in doses of 2, 3 and 4 
gm/kg body-weight to 
normal and alloxan-diabetic 
rabbits 

Wadood, 
Abdul;Wadood, 
Noreen &Wahid 
Shah, S. A., 
1989[160] 

2 Allium cepa (Liliaceae) ripe onion juice  Antidiabetic  Tolerated dose of ripe onion 
juice was above 25 mL/kg 
body weight 

Lee, C. W., Lee, 
H. S., Cha, Y. J., 
Joo, W. H., Kang, 
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D. O., & Moon, J. 
Y. 2013.[161] 

3 Aloe vera (Liliaceae) lyophilized aloe gel Antidiabetic  LD50 is over 5 g/kg body 
weight 

Charles, B., 
(1981). [162] 

4 Anacardium occidentale 
Linn. (Anacardiaceae): 

Leaves in ethanolic 
extract  

Antidiabetic  No lethality at a dose level 
of 100 mg/kg body weight  

Jaiswal, Y. S., 
Tatke, P. A., 
Gabhe, S. Y., & 
Vaidya, A. B. 
(2016).[163] 

5 Annona squamosa Linn 
(Annonaceae) 

Leaves in ethanolic 
extract  

Antidiabetic No acute toxicity was 
observed at 800mg/kg and 
1600mg/kg doses. At 
5000mg/kg body weight 
dose 100% fatality was 
recorded within 24 hours. 

Saeed, Farah; 
Ahmad, Mansoor. 
(2017) [164] 

6 Annona muricata Linn 
(Annonaceae): 

Bark, roots and leaves 
 
Leaves in methanolic 
extract  
 
 
 
Bark and leaves 
 

Antidiabetic  
 
 
Anti-
hyperglycemic  
 
 
Antihypertensive, 
vasodilator, anti-
spasmodic and 
cardio 
depressant  

 
 
 
 
 
 
 
 
 
 
 
LD50 > 5 g/kg for aqueous 
extracts while methanolic 
and ethanolic extracts of 
leaves, flowers and pulp 
had a LD50 of >2 g/kg, 
considered non-toxic 
according to the guidelines 
of OECD.[160] 

Vasquez M 
R.1990.[165] 
 
Adeyemi, D. O., 
Komolafe, O. A. 
et.al (2008).[166] 
 
Feng PC, Haynes 
Lj, et al. (1962) 
[167] 
 
O.V. Sousa, G.D. 
Vieira, JJRGd Pinho, 
C.H. Yamamoto, M.S. 
Alves. (2010) [168] 

7 Antidesma 
ghaesembilla Gaertn 
(Phyllantaceae) 

Leaves in methanolic 
extract 

Hypoglycemic and 
antioxidant  

Data showed no mortality 
and is nontoxic up to 
5000mg/kg bw. 

Gargantiel, M.F. 
and Ysrael, M. C. 
(2014) [4] 

8 Boswellia serrata 
(Burseraceae) 

Gummy oleoresin Antidiabetic and 
other metabolic 
syndrome  

Data showed no toxic effect 
up to 500 mg/kg 

Singh P, ChackoKM, 
Aggarwal ML.et al. 
(2012) [169,170] 

9 Bougainvillea 
spectabilis Linn. 
(Nyctaginaceae) 

Apical leaves in 
aqueous extract  

Antidiabetic and 
Antioxidant 

Data showed restoration of 
the   kidney and liver 
functions to normal and 
proven to be nontoxic. 

Pratibha C., Sunil 
Mahajan, M.et 
al.(2015) [171] 

10 Caesalpinia bonducella 
(Leguminosae) 

Leaves in aqueous 
extract  

Antidiabetic and 
Antioxidant  

Maximum dose of 2000 
mg/kg showed no toxic 
effect.  

Vijay Patel M. and 
Meena Joshi. 
(2019) [172] 

11 Catharanthus roseus 
Linn (Apocynaceae) 

Leaf powder 
suspension/extract   

Antidiabetic  No mortality at the highest 
dose of 10,000mg/kg body 
weight of the extract. 

Ukoha AI, 
Okereke SC, 
Arunsi UO, et al. 
(2017) [173] 

12 Centella asiatica 
(Apiaceae) 

Leaf extract  Antidiabetic    Data showed no toxic effect 
to doses up to 2000 mg/kg 
b.w. 

Giribabu, N., 
Srinivasarao, N., 
et. al (2014).[174] 

13 Cinnamomum 
zeylanicum (Lauraceae) 

Leaves in alcoholic 
extract  

Antidiabetic  Study showed no acute or 
chronic toxicity or mortality. 

Shah,A.H.  et al. 
(1998) [175] 

14 Coffea arabica 
(Rubiaceae) 

Ethanolic seed extract  Antidiabetic  Data showed the acute 
toxicity test of the seed 
extract resulted to be 
nontoxic when administered 
orally to mice. The LD50 
value was more than 
2gm/kg bod weight. 

Bisht, S. and 
Sisodia, S.S. 
(2011) [176] 

15 Glycyrrhiza glabra 
(Fabaceae) 

Root extract Antidiabetic  Study showed that 
calculation via the ―Karber,‖ 
Arithmetic Method the 
LD50 was observed at the 
dose of 833.3 mg/kg body 
weight. 

Sharma, V., 
Agrawal, R. C., 
and Shrivastava, 
VK. (2003).[177] 

 
Toxicity studies have not been conducted for most of the plants mentioned in this review article, however, acute toxicity tests 
per OECD have been shown in some articles.  Most of the plants in these reviews have been used for many centuries as 
folkloric medicines and sometimes as regular constituents of the diet, thus, it is assumed that they do not have many side 
effects. The continuing consumption of hefty amounts of traditional medicines and preparations must always be taken with 
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caution. According to the study of Coria-Téllez, Ana V. et.al (2018) large quantities of extract of Momordica charantia (bitter 
gourd) induced testicular lesion in dogs [178]. The presence of alkaloids from Catharanthus roseus when taken in large 
amounts caused cytotoxic effects and adverse reactions such as the increased risk of infection andneurological effects [179] 
Reduce or abolish taste sensation of sweetness or bitterness is the adverse effect of Gymnema sylvestre (gurmar)

CONCLUSION: 
According to the report of the World Health Organization, in 
1985 about 30 million people have been estimated to suffer 
from diabetes and the number is increasing each day 
reaching more than 171 million in 2000. It is further 
anticipated that the number will increase to over 366 million 
by 2030, mostly targeting developing countries, especially 
those in the bracket of middle-aged to senior citizens 
(between 45 and 64 years) [181]. Several synthetic 
pharmaceutical drugs have been a result of advancement in 
modern medicine such as biguanides, thiazolidinediones, 
biguanides, and insulin proven to possessed antidiabetic 
properties. But these drugs are often associated with 
several complications such as nephrological disorders, 
fatigue, gastrointestinal discomfort (upset stomach, 
diarrhea, vomiting), hypoglycemia, etc. Many medicinal 
plant treatments for diabetes are used throughout the world. 
Based on several literatures, the plants mentioned in this 
study are proven to possess natural antioxidants and used 
as an effective herbal medicine in diabetes mellitus due to 
their bioactive compounds, such as flavonoids, tannins, 
phenolic, and alkaloids that improve the performance of 
pancreatic tissues by enhancing insulin secretion or 
reducing the intestinal absorption of glucose. This paper 
has presented various anti-diabetic plants that have been 
pharmacologically tested and shown to be of some value in 
the treatment and as prophylaxis for Diabetes Mellitus. The 
effects of these plants may delay the development of 
diabetic complications according to some studies and 
correct the metabolic abnormalities. Furthermore, it has 
been noted that there are several possible mechanisms 
through which these herbs can act to control the blood 
glucose level. The mechanisms of action can be related, 
generally, to the ability of the plant in question (or its active 
principle) to lower plasma glucose level by interfering with 
some processes involved in glucose homeostasis. In the 
present review, interest is focused on looking at the results 
of the experimental studies performed on hypoglycemic 
activities of plants and their bioactive components in some 
regions in Asia and other parts of the world. The type of 
diabetes is described briefly along with the related 
physiological disorders and accessible herbs that can be 
utilized for antidiabetic activity. Finally, this review article 
presents the profiles of plants with hypoglycemic properties, 
reported in the literature. This may be useful to health 
professionals, scientists, and scholars to develop evidence-
based alternative medicine or dosage formulations to cure 
different kinds of diabetes problems using herbal 
preparation. Extracts isolated and derived substances from 
different natural resources play a very significant role to 
design medicine and treat the hyperglycemic problems in 
diabetes mellitus. Thus, the researcher can conclude that 
the mentioned medicinal plants can be used for the 
treatment and prophylaxis of diabetes and the plants have 
the wide possibility for further research. Conflicts of Interest: 
The author declares no conflict of interest. 
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