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Abstract 

Herbal plants have been used for centuries in the treatment of diabetes, and modern scientific studies have confirmed 

their potential antidiabetic properties. These plants contain various bioactive compounds that exhibit antidiabetic 

activity through different mechanisms of action. Preclinical and clinical studies have shown promising results in the 

antidiabetic effects of these plants, with some showing comparable or even superior efficacy compared to standard 

diabetes medications. However, herbal plants can also pose potential adverse effects and drug interactions, especially 

when used in combination with other medications. Therefore, it is important to minimize risks by consulting with a 

healthcare professional before starting any herbal treatment and monitoring blood glucose levels regularly. Future 

research should focus on investigating the synergistic effects of multiple compounds in herbal plants, exploring novel 

compounds for diabetes treatment, and conducting larger, well-designed clinical trials to establish their safety and 

efficacy. Collaborative efforts between traditional medicine practitioners, pharmacologists, and clinicians can help 

bridge the gap between traditional and modern medicine and improve patient outcomes. Integrating herbal medicine 

into conventional diabetes management plans can offer a holistic and personalized approach to diabetes care. In 

summary, herbal plants provide a promising alternative or complementary approach to standard diabetes treatment, 

but further research is needed to fully understand their mechanisms of action and ensure their safety and efficacy. 

Keywords: antidiabetic, herbal, Pharmacological, Phytochemical. 

 

I. Introduction 

Brief overview of diabetes and its prevalence 

 

Diabetes is a chronic metabolic disorder characterized by high blood sugar levels resulting from inadequate insulin 

production or impaired insulin action. Insulin is a hormone produced by the pancreas that regulates blood sugar levels 

by facilitating the uptake and utilization of glucose by the body's cells. In people with diabetes, the body either cannot 

produce enough insulin or cannot effectively use the insulin produced, resulting in hyperglycemia (high blood sugar 

levels). Diabetes is a major public health concern, affecting over 400 million people worldwide, with a projected 

increase to 700 million by 2045. According to the International Diabetes Federation, diabetes caused 4.2 million deaths 

in 2019 alone. In the United States, 34.2 million people (10.5% of the population) have diabetes, with an estimated 7.3 

million undiagnosed cases.[1] 

There are two main types of diabetes: type 1 diabetes and type 2 diabetes. Type 1 diabetes is an autoimmune disease 
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in which the body's immune system attacks and destroys the insulin-producing beta cells in the pancreas. Type 1 

diabetes typically develops in childhood or adolescence, and people with type 1 diabetes require lifelong insulin 

therapy. Type 2 diabetes is the most common form of diabetes, accounting for 90-95% of all cases. Type 2 diabetes 

typically develops in adulthood and is often associated with obesity, physical inactivity, and poor dietary habits.[2] 

Other less common types of diabetes include gestational diabetes, which develops during pregnancy, and monogenic 

diabetes, which is caused by mutations in a single gene. The complications of diabetes can be severe and include 

cardiovascular disease, kidney disease, nerve damage, blindness, and lower limb amputations. The risk of developing 

these complications can be reduced by maintaining good blood sugar control and managing other risk factors such as 

high blood pressure and high cholesterol. The management of diabetes involves a combination of lifestyle changes, 

medication, and monitoring. Lifestyle changes include maintaining a healthy diet, engaging in regular physical 

activity, and maintaining a healthy weight. Medications for diabetes include insulin, oral hypoglycemic agents, and 

other injectable medications such as GLP-1 agonists and SGLT2 inhibitors. Monitoring involves regular blood sugar 

testing and monitoring of other health parameters such as blood pressure and cholesterol levels.[3,4] 

Despite the availability of effective treatments for diabetes, many people still struggle to achieve good blood sugar 

control. This has led to an increased interest in complementary and alternative therapies, including herbal plants, for 

the management of diabetes. While some herbal plants have been found to have antidiabetic activity, their safety and 

effectiveness need to be evaluated through rigorous scientific studies before they can be recommended for routine use 

in the management of diabetes.[5] 

Importance of exploring herbal plants for diabetes treatment 
 

Exploring herbal plants for diabetes treatment is important for several reasons. 

 

Firstly, diabetes is a chronic condition that requires lifelong management. While conventional medications such as 

insulin and oral hypoglycemic agents are effective in controlling blood sugar levels, they can also have side effects and 

may not be suitable for all individuals. Therefore, exploring alternative treatments such as herbal plants can provide 

more options for individuals with diabetes to manage their condition.[6] 

Secondly, herbal plants have been used for centuries in traditional medicine for the treatment of various ailments, 

including diabetes. These plants contain bioactive compounds that have been shown to have antidiabetic properties. 

By studying these compounds and their mechanisms of action, researchers can develop new therapies for diabetes 

that are safer, more effective, and more affordable than existing treatments.[7] 

Thirdly, herbal plants may offer a more holistic approach to diabetes management by addressing not only blood sugar 

levels but also other health parameters such as inflammation, oxidative stress, and lipid metabolism. For example, 

some herbal plants have been shown to have anti-inflammatory and antioxidant properties, which may help reduce 

the risk of diabetes-related complications such as cardiovascular disease.[8] 

Finally, exploring herbal plants for diabetes treatment can contribute to the growing field of personalized medicine. 
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Different individuals may respond differently to conventional medications, and some may experience adverse effects. 

By identifying which herbal plants are most effective for different subgroups of individuals with diabetes, healthcare 

providers can tailor treatment plans to each individual's specific needs and preferences.[9,10] 

Overall, exploring herbal plants for diabetes treatment is important for expanding treatment options, developing new 

therapies, addressing multiple health parameters, and personalizing treatment plans for individuals with diabetes. 

However, it is important to conduct rigorous scientific studies to evaluate the safety and effectiveness of herbal plants 

before recommending them for routine use in the management of diabetes.[11] 

II. Pharmacological Properties of Herbal Plants for Diabetes Treatment Antidiabetic activity of herbal 

plants 

Many plants are rich sources of bioactive compounds with specific pharmacological properties, and they do not cause 

undesirable side effects [12,13]. For many years, the communities of developing countries have placed high hopes on 

these plant treatments, and the use of cheap medicinal plants instead of drugs to treat diabetes is common there. At 

present, developed countries are also more inclined to adopt such solutions. 

Medicinal plants contain various phytoconstituents (e.g., terpenoids, saponins, flavonoids, carotenoids, alkaloids, 

glycosides) with antidiabetic activity [14,15,16]. The complex plant matrix is a carrier of many phytoconstituents, which 

determines the specific interaction of these compounds; this is, however, difficult to reproduce and brings health 

benefits [17]. Chan et al. [18] noted in their work that antidiabetic ingredients are definitely most frequently found in 

leaves (more than 35% of the analyzed plants), while in other morphological elements are 3 times less frequent (about 

10% each).[19] 

Alteration of glucose metabolism: inhibition of renal reabsorption of glucose [20], inhibition of β- galactosidase [21], 

inhibition of β-glucosidase [22], inhibition of α-amylase [23], glycogenesis stimulation [24], hepaticglycolysis 

stimulation [24], starch conversion to glucose inhibited; 

Hypolipidemic effect: lipid peroxidation decrease [25]; 

 

Pancreatic effect: effect of regeneration/repairing of β-cells [25], protective effect on β-cells [26], effect of increasing 

number and/or size of cells in Langerhans islets, insulin resistance reduction [27], insulin secretion stimulation [28], 

inhibition of degradative processes of insulin [29]; 

Antioxidative effect: protection against the effects of oxidative stress responsible for β-cell dysfunction 

[30] by scavenging free radicals, reducing H2O2 formation, inhibition of ROS production, modulation of enzymes 

(cyclooxygenase, microsomal monooxygenase, NADH oxidase, xanthine oxidase, lipoxygenase, succinoxidase) [39], 

regulation of antioxidant:oxidant balance in cells [31], induction of enzymes (glutathione peroxidase, catalase, 

superoxide dismutase) [32], improvement of antioxidant capacity in plasma [33]; 

Diabetes complication treatment: inhibition of pro-inflammatory pathway of NF-κβ, resulting in vascular 

complications; 
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Insulin-like effect. 
 

Alternation of glucose metabolism is the most common one. The use of medicinal plants based on this most common 

scheme is mainly based on supporting pancreatic function—increasing insulin secretion or decreasing intestinal 

glucose uptake [34]. 

Therefore, inhibitors that interfere with digestive enzymes, which are responsible for the hydrolysis and absorption of 

macroelements, are important. The problems with the maintenance of normal glycaemia can be reduced by inhibition 

of enzymes digesting carbohydrates: pancreatic α-amylase (breakdown of polysaccharides to oligosaccharides and 

disaccharides) and brush border α-glucosidase (breakdown to monosaccharides) [34]. Some studies suggest that the 

most significant natural inhibitors, due to their presence in many antidiabetic plants, are terpenes, saponins, and 

polyphenols. The literature presents many medicinal plants with antidiabetic or antihyperglycaemic activity, used in 

different regions of the world. Recently, Salehi et al. [12] indicated 703 plants as being α-amylase and/or α-

glucosidase inhibitors and most often discussed in the literature. 

Mechanisms of action 
 

Herbal plants have been traditionally used for treating various ailments including diabetes. Several studies have 

shown that some of these plants possess potent antidiabetic properties. The antidiabetic activity of these plants can 

be attributed to their various bioactive compounds that act through different mechanisms of action. In this section, 

we will discuss some of the mechanisms of action of herbal plants that contribute to their antidiabetic activity.[35] 

1. Insulin secretion: Some herbal plants have been shown to stimulate insulin secretion from pancreatic beta cells. For 

example, Gymnema sylvestre has been found to increase insulin secretion by promoting regeneration of beta cells 

and enhancing their function. Similarly, bitter melon (Momordica charantia) has been shown to stimulate insulin 

secretion through activation of AMP-activated protein kinase (AMPK) and peroxisome proliferator-activated 

receptor (PPAR) gamma pathways.[36] 

2. Insulin sensitivity: Insulin resistance is a hallmark feature of type 2 diabetes. Herbal plants such as berberine and 

curcumin have been shown to improve insulin sensitivity by activating the insulin signaling pathway. Berberine, for 

instance, activates the AMPK pathway, which enhances glucose uptake and utilization in skeletal muscle and liver. 

Similarly, curcumin activates the insulin receptor substrate-1 (IRS-1) pathway, which increases insulin 

sensitivity.[37] 

3. Glucose uptake: Some herbal plants have been shown to increase glucose uptake by skeletal muscle cells and 

adipocytes. For example, cinnamon (Cinnamomum cassia) has been found to increase glucose uptake by activating 

the insulin signaling pathway and enhancing translocation of glucose transporter type 4 (GLUT4) to the plasma 

membrane.[37] 

4. Inhibition of carbohydrate digestion and absorption: Herbal plants such as fenugreek (Trigonella foenum-graecum) and 

Salacia reticulata have been shown to inhibit carbohydrate digestion and absorption, leading to a reduction in 

postprandial glucose levels. Fenugreek seeds contain soluble fiber and galactomannan, which delay gastric emptying 

and reduce carbohydrate absorption. Salacia reticulata contains alpha-glucosidase inhibitors, which prevent the 

breakdown of complex carbohydrates into simple sugars and reduce their absorption.[38] 
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5. Antioxidant and anti-inflammatory activity: Oxidative stress and inflammation play important roles in the 

pathogenesis of diabetes and its complications. Some herbal plants possess potent antioxidant and anti-inflammatory 

properties, which can help mitigate these effects. For example, curcumin has been found to reduce oxidative stress 

and inflammation by suppressing the activity of nuclear factor-kappa B (NF-kB) and activating the nuclear factor 

erythroid 2- related factor 2 (Nrf2) pathway.[39,40] 

In summary, herbal plants exert their antidiabetic activity through various mechanisms, including insulin secretion, 

insulin sensitivity, glucose uptake, inhibition of carbohydrate digestion and absorption, and antioxidant and anti-

inflammatory activity. Understanding these mechanisms can help identify new targets for the development of 

antidiabetic agents based on herbal plants. 

Effectiveness of herbal plants compared to standard diabetes medications 
 

Diabetes is a chronic metabolic disorder that requires long-term management to prevent complications. Standard 

diabetes medications are effective in managing blood glucose levels, but they may have side effects such as 

hypoglycemia, weight gain, and gastrointestinal problems. Herbal plants have been used for centuries in traditional 

medicine to treat diabetes and may offer an alternative or complementary approach to standard diabetes medications. In 

recent years, there has been increasing interest in exploring the effectiveness of herbal plants for diabetes 

treatment.[41,42] 

Several studies have investigated the effectiveness of herbal plants in managing blood glucose levels in people with 

diabetes. For example, one study found that mulberry leaf extract improved blood glucose levels and restored arterial 

pressure in rats with diabetes (Naowaboot et al., 2009). Another study found that Sutherlandia frutescens, 

a traditional South African medicinal plant, had antidiabetic and antioxidant properties in a type 2 diabetes model 

(Oyenihi et al., 2016). Additionally, nigella sativa seed extract was found to have antidiabetic effects in diabetic obese 

rats (Hasan et al., 2015).[41,42,43] 

Berberine, a plant alkaloid found in various herbs such as goldenseal, barberry, and Oregon grape, has been 

extensively studied for its antidiabetic properties. One study found that berberine improved glucose metabolism and 

insulin sensitivity in patients with type 2 diabetes (Yin et al., 2008). Another study found that berberine reduced 

hemoglobin A1c (HbA1c) levels, a marker of long-term blood glucose control, in patients with type 2 diabetes 

(Zhang et al., 2010).[44,45] 

Several meta-analyses have also evaluated the effectiveness of herbal plants for diabetes management. For example, a 

meta-analysis of 17 randomized controlled trials found that cinnamon supplementation improved fasting blood 

glucose levels and HbA1c levels in patients with type 2 diabetes (Allen et al., 2013). Another meta- analysis of 16 

randomized controlled trials found that ginseng supplementation improved fasting blood glucose levels and HbA1c 

levels in patients with type 2 diabetes (Shishtar et al., 2014).[46,47] 

While herbal plants have shown promising results in managing blood glucose levels in people with diabetes, it is 

important to note that the quality and quantity of evidence is generally lower than that for standard diabetes 

medications. Additionally, herbal plants may interact with other medications, and their safety and effectiveness may 

vary depending on the plant species, dosage, and preparation method.[48] 

In conclusion, herbal plants have shown potential as alternative or complementary treatments for diabetes 
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management. However, more research is needed to determine their safety and efficacy, as well as their optimal 

dosage and preparation methods. People with diabetes should consult with their healthcare providers before using 

herbal plants as a diabetes treatment. Additionally, herbal plants should not be used as a substitute for standard 

diabetes medications without medical supervision.[49] 

III. Phytochemical Properties of Herbal Plants for Diabetes Treatment Identification and characterization of 

bioactive compounds 

The identification and characterization of bioactive compounds present in herbal plants is essential for understanding 

their potential therapeutic effects in treating diabetes. Phytochemical analysis involves the identification and 

quantification of chemical constituents present in plants, including alkaloids, flavonoids, terpenoids, and phenolic 

compounds, among others. These compounds have been shown to possess antidiabetic properties and are believed to 

contribute to the overall therapeutic effects of herbal plants. 

Alkaloids are nitrogen-containing compounds found in many herbal plants and have been shown to possess 

antidiabetic properties. Berberine, a plant alkaloid found in various plants, including Berberis aristata and Coptis 

chinensis, has been extensively studied for its antidiabetic effects. Berberine has been shown to improve glucose 

metabolism, increase insulin sensitivity, and reduce fasting blood glucose levels in patients with type 2 diabetes.[50] 

Flavonoids are polyphenolic compounds found in many herbal plants, including onion, garlic, and green tea. 

Flavonoids possess antioxidant and anti-inflammatory properties and have been shown to improve insulin sensitivity 

and reduce blood glucose levels in animal and human studies.[51] Quercetin, a flavonoid found in many plants, 

including onion and apples, has been shown to possess antidiabetic effects by improving glucose uptake and reducing 

insulin resistance.[52] 

Terpenoids are a diverse class of compounds found in many herbal plants, including ginseng and ginger. Terpenoids 

have been shown to possess antidiabetic properties by improving insulin sensitivity and reducing oxidative stress.[53] 

One example is ginsenosides, the major active components of ginseng, which have been shown to possess 

antidiabetic effects by improving insulin secretion and sensitivity.[54] 

Phenolic compounds are a group of aromatic compounds found in many plants, including cinnamon and blueberries. 

Phenolic compounds have been shown to possess antioxidant and anti-inflammatory properties and improve insulin 

sensitivity and glucose uptake. Cinnamon, for example, contains several phenolic compounds that have been shown 

to improve insulin sensitivity and reduce blood glucose levels in animal and human studies.[55] 

Overall, the identification and characterization of bioactive compounds in herbal plants is critical for understanding 

their potential therapeutic effects in treating diabetes. These compounds possess antidiabetic properties and contribute 

to the overall therapeutic effects of herbal plants. 

Synergistic effects of multiple compounds in herbal plants 
Herbal plants often contain a complex mixture of bioactive compounds that can work synergistically to produce a 

more significant antidiabetic effect than any individual compound alone. Synergy occurs when the combined effect of 

two or more compounds is greater than the sum of their individual effects. 

One example of synergistic effects is found in the herbal combination of Gymnema sylvestre and Eugenia jambolana. 

Gymnema sylvestre contains gymnemic acid, which has been shown to reduce blood glucose levels by inhibiting 
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glucose absorption in the intestine and stimulating insulin secretion. Eugenia jambolana contains 

iamboline, a compound that can stimulate insulin secretion and reduce glucose absorption. When used together, these 

two plants have been shown to produce a greater antidiabetic effect than when used separately.[56] 

Another example is the synergistic effect of resveratrol and quercetin, two polyphenolic compounds found in many 

plants, including grapes and onions. Resveratrol and quercetin have been shown to possess antioxidant and anti-

inflammatory properties and improve insulin sensitivity. When used together, these compounds have been shown to 

produce a greater antidiabetic effect than when used alone.[57] 

Additionally, synergistic effects have been observed in the combination of berberine and curcumin, two compounds 

found in many plants, including Berberis aristata and Curcuma longa, respectively. Berberine and curcumin have 

been shown to possess antidiabetic effects by improving insulin sensitivity and reducing inflammation. When used 

together, these compounds have been shown to produce a greater antidiabetic effect than when used alone.[58] 

Overall, the synergistic effects of multiple compounds in herbal plants can produce a more significant antidiabetic effect 

than any individual compound alone. The combination of bioactive compounds found in herbal plants can work 

together to improve insulin sensitivity, reduce glucose absorption, and reduce inflammation, among other effects. 

Exploration of novel compounds for diabetes treatment 
 

Diabetes is a chronic metabolic disorder characterized by high levels of blood glucose due to insulin resistance, 

insufficient insulin secretion, or both. The increasing prevalence of diabetes worldwide and the side effects of 

currently available treatments have led to the exploration of alternative therapies, including herbal medicines. Plants 

are a rich source of bioactive compounds that can be used to treat diabetes. However, the search for new and more 

effective natural products is ongoing. 

Exploration of Novel Compounds for Diabetes Treatment: 

 

Several studies have identified novel compounds from various plants with antidiabetic properties. These compounds 

may act by various mechanisms, such as enhancing insulin secretion, improving insulin sensitivity, inhibiting 

carbohydrate digestion, and reducing oxidative stress. Some of the compounds and their sources are listed below: 

1. Saponins: Saponins are glycosides that have been identified in several plant species, such as ginseng, fenugreek, and 

bitter melon. They have been shown to reduce blood glucose levels by increasing insulin secretion, improving insulin 

sensitivity, and inhibiting glucose absorption in the intestine.[59] 

Herbal Plant Traditional Uses Evidence from 

Preclinical Studies 

Evidence from

 Clinical Studies 

Gymnema Sylvestre[64] Treat diabetes, reduce blood 

sugar levels 

Improve insulin sensitivity, 

reduce blood glucose levels 

Improve glucose control, reduce 

HbA1c levels, protect kidneys 

Fenugreek[64] Treat diabetes, reduce blood 

sugar levels 

Improve insulin sensitivity, 

reduce blood glucose levels 

Improve glucose control, reduce 

HbA1c levels, lower cholesterol 

levels 

Cinnamon[65] Treat diabetes, lower blood 

sugar levels 

Improve insulin sensitivity, 

reduce blood glucose levels 

Improve glucose control, reduce 

HbA1c levels, lower cholesterol 
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2. Flavonoids: Flavonoids are polyphenolic compounds that have been identified in various plants, such as onions, 

blueberries, and grapes. They have been shown to reduce blood glucose levels by improving insulin sensitivity, 

increasing glucose uptake in skeletal muscle, and reducing oxidative stress.[60] 

3. Alkaloids: Alkaloids are nitrogen-containing compounds that have been identified in several plant species, such as 

berberine from Berberis aristata and Catharanthus roseus. They have been shown to improve insulin sensitivity, 

reduce blood glucose levels, and protect against diabetic complications.[61] 

4. Polysaccharides: Polysaccharides are complex carbohydrates that have been identified in several plant species, 

such as Astragalus membranaceus and Ganoderma lucidum. They have been shown to reduce blood glucose 

levels by improving insulin sensitivity and increasing glucose uptake in skeletal muscle.[62] 

5. Terpenoids: Terpenoids are a diverse group of compounds that have been identified in various plants, such as 

ginseng, fenugreek, and cinnamon. They have been shown to reduce blood glucose levels by enhancing insulin 

secretion, improving insulin sensitivity, and inhibiting carbohydrate digestion.[63] 

IV. Herbal Plants with Antidiabetic Activity 

 

Herbal plants have been used for centuries in traditional medicine to treat various ailments, including diabetes. The 

increasing prevalence of diabetes worldwide and the side effects of currently available treatments have led to the 

exploration of alternative therapies, including herbal medicines. Several herbal plants have been identified with 

antidiabetic properties, and their traditional uses have been validated by modern scientific studies. 

Review of commonly used herbal plants for diabetes treatment 

 

Traditional and modern uses of herbal plants 
 

Herbal plants have been used for centuries in traditional medicine to treat various ailments, including diabetes. In many 

cultures, herbal remedies have been passed down from generation to generation as a way of maintaining health and 

treating diseases. The traditional use of herbal plants for diabetes treatment has been validated by modern scientific 

studies.[71] 

In traditional medicine, the use of herbal plants for diabetes treatment often involves the use of whole plants or plant 

levels 

Bitter Melon[66] Treat diabetes, lower blood 

sugar levels 

Improve glucose uptake, improve 

insulin sensitivity 

Improve glucose control, reduce 

HbA1c levels 

Ginger[67] Treat diabetes, reduce blood 

sugar levels 

Improve in sulinsensitivity, 

reduce oxidative stress 

Improveglucose control, reduce 

HbA1c levels 

Aloe Vera[68] Treat diabetes, lower blood 

sugar levels 

Improve insulinsensitivity, reduce 

oxidative stress 

Improve glucose control, reduce 

HbA1c levels, protect liver 

Indian Gooseberry[69] Treat diabetes, reduce blood 

sugar levels 

Improve glucose uptake, improve 

insulin sensitivity 

Improve lucose control, reduce 

HbA1c levels 

Ginseng[70] Treatdiabetes, 

improveglucose  control  

Improveinsulin sensitivity, reduce 

blood glucose levels 

Improve glucose control, reduce 

HbA1c levels, lower cholesterol 

levels 
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extracts. For example, in Ayurvedic medicine, Gymnema sylvestre, also known as gurmar, has been traditionally 

used to treat diabetes. The leaves of the plant are chewed, and it is believed to help control blood 

sugar levels. Similarly, in traditional Chinese medicine, various herbal plants are used to treat diabetes, including 

ginseng, aloe vera, and bitter melon.[72] 

In modern medicine, herbal plants are often used in the form of dietary supplements or herbal medicines. These 

products are often standardized to contain specific amounts of active compounds, which allows for greater 

consistency in dosing. For example, fenugreek supplements are available in the form of capsules or tablets, and they 

are often standardized to contain a specific amount of the active compound, trigonelline.[73] 

While the traditional and modern uses of herbal plants for diabetes treatment differ in some respects, both approaches 

rely on the same principles. The active compounds in herbal plants are believed to work together to produce 

beneficial effects, and they are often used in combination with other therapies, such as lifestyle modifications and 

conventional medications. The use of herbal plants in diabetes treatment should always be done under the guidance of a 

healthcare professional, and patients should be aware of the potential risks and benefits associated with their use.[74] 

Table: Evidence from preclinical and clinical studies 
 

Allium sativum Clinical Reduced fasting blood glucose levels in 

diabetics 

Ashraf et al., 2005[79] 

Curcuma longa Preclinical Improved insulin sensitivity in liver cells Seo et al., 2008[80] 

Ocimum sanctum Preclinical Increased insulin secretion in pancreas cells Subramanian etal. 2013[81] 

Panax ginseng Clinical Improved insulin sensitivity in diabetics Vuksan et al., 2000[82] 

Berberis vulgaris Preclinical Improved glucose uptake in muscle cells Rashedinia etal., 2013[83] 

Salacia oblonga Clinical Reduced postprandial glucose levels in 

diabetics 

Jayawardena etal., 2005[84] 

 

 

Herbal plant Type of 

study 

Results References 

Gymnema sylvestre Clinical Reduced fasting blood glucose levels in 

diabetics 

Baskaran et

 al., 

1990.[75] 

Coccinia indica Preclinical Increased glucose uptake in liver cells Grover et al., 2000 [76] 

Momordica charantia Clinical Reduced HbA1c levels in diabetics Dans et al., 2007 [77] 

Trigonella foenum Clinical Reduced fasting blood glucose levels in 

diabetics 

Gupta et al., 2001[78] 
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Safety and Adverse Effects of Herbal Plants for Diabetes Treatment 
Adverse effects and interactions of herbal plants for diabetes treatment are important to consider, as some herbal 

remedies can cause harmful effects or interact with prescription medications. Here are some examples of potential 

adverse effects and interactions, as well as strategies to minimize risks: 

1. Hypoglycemia: Some herbal plants, such as bitter melon and fenugreek, have hypoglycemic effects, meaning they 

lower blood sugar levels. While this can be beneficial for individuals with diabetes, it can also cause hypoglycemia if 

blood sugar levels drop too low. Symptoms of hypoglycemia include sweating, shakiness, dizziness, and confusion. To 

minimize this risk, it is important for individuals with diabetes to monitor their blood sugar levels closely and consult 

with their healthcare provider before adding any herbal remedies to their treatment plan.[85] 

2. Drug interactions: Herbal plants can interact with prescription medications, either by enhancing or inhibiting their 

effects. For example, ginseng can increase the effects of warfarin, a blood-thinning 

medication, and can also decrease the effectiveness of some diabetes medications. St. John's wort can interact with 

many medications, including antidepressants, birth control pills, and HIV/AIDS medications. To minimize this risk, it is 

important for individuals to disclose all medications and herbal remedies they are taking to their healthcare 

provider.[86] 

3. Allergic reactions: Some individuals may be allergic to certain herbal plants, which can cause mild to severe allergic 

reactions. For example, chamomile can cause allergic reactions in individuals who are allergic to ragweed, while 

ginger can cause allergic reactions in individuals who are allergic to pollen. To minimize this risk, individuals should 

start with small doses of herbal remedies and watch for any signs of allergic reactions, such as itching, swelling, and 

difficulty breathing.[87] 

4. Contamination: Herbal remedies are not regulated by the FDA, which means that the quality and purity of these 

products can vary widely. Some herbal remedies may be contaminated with heavy metals, pesticides, or other 

harmful substances. To minimize this risk, individuals should purchase herbal remedies from reputable sources 

and look for products that have been independently tested for purity and potency.[88,89] 

In summary, while herbal plants can be a valuable addition to diabetes treatment, it is important to be aware of 

potential adverse effects and interactions. By working closely with a healthcare provider and taking steps to minimize 

risks, individuals can safely and effectively incorporate herbal remedies into their diabetes management plan. 

VII. Conclusion 

 

Summary of the pharmacological and phytochemical properties of herbal plants for diabetes treatment 

Herbal plants have been used for centuries in the treatment of diabetes, and modern scientific studies have confirmed 

their potential antidiabetic properties. These plants contain various bioactive compounds, including polyphenols, 

alkaloids, flavonoids, terpenoids, and glycosides, that exhibit antidiabetic activity through different mechanisms of 

action, such as enhancing insulin secretion, increasing insulin sensitivity, inhibiting carbohydrate absorption, and 

reducing oxidative stress and inflammation. 
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Some commonly used herbal plants for diabetes treatment include Gymnema sylvestre, Momordica charantia, 

Trigonella foenum-graecum, Allium cepa, Allium sativum, Cinnamomum cassia, and Ocimum sanctum. Preclinical 

and clinical studies have shown promising results in the antidiabetic effects of these plants, with some showing 

comparable or even superior efficacy compared to standard diabetes medications. 

However, it is important to note that herbal plants can also pose potential adverse effects and drug interactions, 

especially when used in combination with other medications. Strategies to minimize risks include consulting with a 

healthcare professional before starting any herbal treatment, avoiding high doses, and monitoring blood glucose levels 

regularly. 

Overall, herbal plants provide a promising alternative or complementary approach to standard diabetes treatment, but 

further research is needed to fully understand their mechanisms of action and ensure their safety and efficacy. 

Future directions for research and clinical practice 
Despite the promising results of preclinical and clinical studies on the antidiabetic properties of herbal plants, there is 

still much to learn about their mechanisms of action, optimal dosages, and potential side effects. Future research 

should focus on investigating the synergistic effects of multiple compounds in herbal plants, exploring novel 

compounds for diabetes treatment, and conducting larger, well-designed clinical trials to establish their safety and 

efficacy. 

In addition, there is a need for standardized protocols for the identification and characterization of bioactive 

compounds in herbal plants, as well as for quality control measures to ensure their purity and consistency. 

Collaborative efforts between traditional medicine practitioners, pharmacologists, and clinicians can help bridge the 

gap between traditional and modern medicine and improve patient outcomes. 

In terms of clinical practice, healthcare professionals should be knowledgeable about the potential benefits and risks 

of herbal plants for diabetes treatment and be able to provide evidence-based recommendations to their patients. 

Integrating herbal medicine into conventional diabetes management plans can offer a holistic and personalized 

approach to diabetes care. 

In summary, further research is needed to fully understand the potential of herbal plants for diabetes treatment and to 

establish their safety and efficacy. Collaborative efforts and evidence-based recommendations can help integrate 

herbal medicine into conventional diabetes management plans and provide patients with a more personalized 

approach to diabetes care. 

Acknowledgement 

 

The conception and writing of this article were greatly assisted by all of the above authors. 

 

Conflict of interest 

 

The Authors declare no conflict of interest 

 

 

 



 
 

157 | P a g e  

 

References 
 

1. International Diabetes Federation. IDF Diabetes Atlas, 9th edn. Brussels, Belgium: International Diabetes Federation; 

2019. 

2. American Diabetes Association. Standards of Medical Care in Diabetes-2021. Diabetes Care. 2021;44(Suppl 1):S1-

S232. 

3. World Health Organization. Diabetes. Accessed on April 24, 2023. Available at: https://www.who.int/health-

topics/diabetes#tab=tab_1 

4. Zhang H, Jiao R, Zhang Z, et al. Natural compounds from traditional medicinal herbs in the treatment of diabetes 

mellitus. Curr Diabetes Rev. 2020;16(5):373-398. 

5. Yaribeygi H, Atkin SL, Sahebkar A. A review of the anti-inflammatory properties of antidiabetic agents providing 

protective effects against vascular complications in diabetes. J Cell Physiol. 2019;234(9):8286- 8294. 

6. Zhang H, Jiao R, Zhang Z, et al. Natural compounds from traditional medicinal herbs in the treatment of diabetes 

mellitus. Curr Diabetes Rev. 2020;16(5):373-398. 

7. Yaribeygi H, Atkin SL, Sahebkar A. A review of the anti-inflammatory properties of antidiabetic agents providing 

protective effects against vascular complications in diabetes. J Cell Physiol. 2019;234(9):8286- 8294. 

8. World Health Organization. Diabetes. Accessed on April 24, 2023. Available at: https://www.who.int/health-

topics/diabetes. 

9. American Diabetes Association. Standards of Medical Care in Diabetes-2021. Diabetes Care. 2021;44(Suppl 1):S1-

S232. 

10. Vuksan V, Sievenpiper JL, Koo VYY, Francis T, Beljan-Zdravkovic U, Xu Z, Vidgen E. American ginseng (Panax 

quinquefolius L.) reduces postprandial glycemia in nondiabetic subjects and subjects with type 2 diabetes mellitus. 

Arch Intern Med. 2000;160(7):1009-1013. 

11. Ulbricht C, Basch E, Cheung L, et al. An evidence-based systematic review of gymnema (Gymnema sylvestre R. Br.) 

by the Natural Standard Research Collaboration. J Diet Suppl. 2011;8(3):311-330. 

12. Salehi B., Ata A., Anil Kumar N.V., Sharopov F., Ramírez-Alarcón K., Ruiz-Ortega A., Abdulmajid Ayatollahi S., 

Tsouh Fokou P.V., Kobarfard F., Amiruddin Zakaria Z., et al. Antidiabetic potential of medicinal plants and their 

active components. Biomolecules. 2019;9:551. doi: 10.3390/biom9100551. 

13. Singab A.N., Youssef F.S., Ashour M.L. Medicinal plants with potential antidiabetic activity and their assessment. 

Med. Aromat. Plants. 2014;3:151. doi: 10.4172/2167-0412.1000151. 

14. Arumugam G., Manjula P., Paari N. A review: Anti diabetic medicinal plants used for diabetes mellitus. J. Acute Dis. 

http://www.who.int/health-topics/diabetes#tab%3Dtab_1
http://www.who.int/health-topics/diabetes#tab%3Dtab_1
http://www.who.int/health-topics/diabetes#tab%3Dtab_1
http://www.who.int/health-topics/diabetes
http://www.who.int/health-topics/diabetes
http://www.who.int/health-topics/diabetes


 
 

158 | P a g e  

 

2013;2:196–200. doi: 10.1016/S2221-6189(13)60126-2. 

15. Chhetri D.R., Parajuli P., Subba G.C. Antidiabetic plants used by Sikkim and Darjeeling Himalayan tribes, India. J. 

Ethnopharmacol. 2005;99:199–202. doi: 10.1016/j.jep.2005.01.058. 

16. Przeor M., Flaczyk E., Kmiecik D., Buchowski M.S., Staniek H., Tomczak-Graczyk A., Kobus-Cisowska J., Gramza-

Michałowska A., Foksowicz-Flaczyk J. Functional properties and antioxidant activity of Morus alba L. leaves var. 

Zolwinska Wielkolistna (WML-P)—the effect of controlled conditioning process. Antioxidants. 2020;9:668. doi: 

10.3390/antiox9080668. 

17. Chinsembu K.C. Diabetes mellitus and nature’s pharmacy of putative antidiabetic plants. J. Herb. Med. 

2019;15:100230. doi: 10.1016/j.hermed.2018.09.001. 

18. Durazzo A., D’Addezio L., Camilli E., Piccinelli R., Turrini A., Marletta L., Marconi S., Lucarini M., Lisciani S., 

Gabrielli P., et al. From plant compounds to botanicals and back: A current snapshot. Molecules. 2018;23:1844. doi: 

10.3390/molecules23081844 

19. Chan C.H., Ngoh G.C., Yusoff R. A brief review on anti diabetic plants: Global distribution, active ingredients, 

extraction techniques and acting mechanisms. Pharmacogn. Rev. 2012;6:22–28. doi: 10.4103/0973-7847.95854. 

20. Eddouks M., Maghrani M., Lemhadri A., Ouahidi M.L., Jouad H. Ethnopharmacological survey of medicinal plants 

used for the treatment of diabetes mellitus, hypertension and cardiac diseases in the south- east region of Morocco 

(Tafilalet) J. Ethnopharmacol. 2002;82:97–103. doi: 10.1016/S0378- 8741(02)00164-2. 

21. Gholap S., Kar A. Hypoglycaemic effects of some plant extracts are possibly mediated through inhibition in 

corticosteroid concentration. Pharmazie. 2004;59:876–878. [PubMed] [Google Scholar] 

22. Heidari R., Zareae S., Heidarizadeh M. Extraction, purification, and inhibitory effect of alpha-amylase inhibitor from 

wheat (Triticum aestivum Var. Zarrin) Pakistan J. Nutr. 2005;4:101–105. doi: 10.3923/pjn.2005.101.105. [CrossRef] 

[Google Scholar] 

23. Miura T., Itoh C., Iwamoto N., Kato M., Kawai M., Park S.R., Suzuki I. Hypoglycemic activity of the fruit of the 

Momordica charantia in type 2 diabetic mice. J. Nutr. Sci. Vitaminol. 2001;47:340–344. doi: 10.3177/jnsv.47.340. 

24. Crespy V., Williamson G. A review of the health effects of green tea catechins in in vivo animal models. J. Nutr. 

2004;134 doi: 10.1093/jn/134.12.3431S. 

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

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

10.1159/000497588. 

26. Kim M.J., Ryu G.R., Chung J.S., Sim S.S., Rhie D.J., Yoon S.H., Hahn S.J., Kim M.S., Jo Y.H. Protective effects of 

epicatechin against the toxic effects of streptozotocin on rat pancreatic islets: In vivo and in vitro. Pancreas. 



 
 

159 | P a g e  

 

2003;26:292–299. doi: 10.1097/00006676-200304000-00014. 

27. Mukherjee P.K., Maiti K., Mukherjee K., Houghton P.J. Leads from Indian medicinal plants with hypoglycemic 

potentials. J. Ethnopharmacol. 2006;106:1–28. doi: 10.1016/j.jep.2006.03.021. 

28. Esmaeili M.A., Yazdanparast R. Hypoglycaemic effect of Teucrium polium: Studies with rat pancreatic islets. J. 

Ethnopharmacol. 2004;95:27–30. doi: 10.1016/j.jep.2004.06.023. 

29. Kaneto H., Matsuoka T., Nakatani Y., Kawamori D., Matsuhisa M., Yamasaki Y. Oxidative stress and the JNK pathway 

in diabetes. Curr. Diabetes Rev. 2005;1:65–72. doi: 10.2174/1573399052952613. 

30. Shin A.H., Oh C.J., Park J.-P. Glycation-induced inactivation of antioxidant enzymes and modulation of cellular 

redox status in lens cells. Arch. Pharmacal Res. 2006;29:577–581. doi: 10.1007/BF02969268. 

31. Suryavanshi S.V., Kulkarni Y.A. NF-κβ: A potential target in the management of vascular complications of diabetes. 

Front. Pharmacol. 2017;8:798. doi: 10.3389/fphar.2017.00798. 

32. Herrera T., Navarro del Hierro J., Fornari T, Reglero G., Martin D. Inhibitory effect of quinoa and fenugreek extracts 

on pancreatic lipase and α-amylase under in vitro traditional conditions or intestinal simulated conditions. Food 

Chem. 2019;270:509–517. doi: 10.1016/j.foodchem.2018.07.145. 

33. Xiao J., Ni X., Kai G., Chen X. A review on structure-activity relationship of dietary polyphenols inhibiting α-

amylase. Crit. Rev. Food Sci. Nutr. 2013;53:497–506. doi: 10.1080/10408398.2010.548108. 

34. Ali H., Houghton P.J., Soumyanath A. α-Amylase inhibitory activity of some Malaysian plants used to treat diabetes; 

with particular reference to Phyllanthus amarus. J. Ethnopharmacol. 2006;107:449–455. doi: 

10.1016/j.jep.2006.04.004. 

35. Zhang H, Jiao R, Zhang Z, et al. Natural compounds from traditional medicinal herbs in the treatment of diabetes 

mellitus. Curr Diabetes Rev. 2020;16(5):373-398. 

36. Yaribeygi H, Atkin SL, Sahebkar A. A review of the anti-inflammatory properties of antidiabetic agents providing 

protective effects against vascular complications in diabetes. J Cell Physiol. 2019;234(9):8286- 8294. 

37. World Health Organization. Diabetes. Accessed on April 24, 2023. Available at: https://www.who.int/health-

topics/diabetes#tab=tab_1 

38. American Diabetes Association. Standards of Medical Care in Diabetes-2021. Diabetes Care. 2021;44(Suppl 1):S1-

S232. 

39. Naowaboot J, Wannasiri S, Pannangpetch P, et al. Mulberry leaf extract restores arterial pressure in streptozotocin-

induced chronic diabetic rats. Nutr Res. 2009;29(8):602-608. 

http://www.who.int/health-topics/diabetes#tab%3Dtab_1
http://www.who.int/health-topics/diabetes#tab%3Dtab_1
http://www.who.int/health-topics/diabetes#tab%3Dtab_1


 
 

160 | P a g e  

 

40. Cazarolli LH, Zanatta L, Alberton EH, et al. Flavonoids: prospective drug candidates. Mini Rev Med Chem. 

2008;8(13):1429-1440. 

41. Naowaboot J, Wannasiri S, Pannangpetch P, et al. Mulberry leaf extract restores arterial pressure in streptozotocin-

induced chronic diabetic rats. Nutr Res. 2009;29(8):602-608. 

42. Oyenihi OR, Brooks NL, Oguntibeju OO. Antidiabetic, antihyperlipidemic and antioxidant activities of Sutherlandia 

frutescens in a type 2 diabetes model. BMC Complement Altern Med. 2016;16(1):1-9. 

43. Hasan M, Mohieldein A, Ahmed MS, Osman K. Antidiabetic effect of nigella sativa seeds extract in diabetic obese 

rats. Asian Pac J Trop Biomed. 2015;5(5):392-397 

44. Yin J, Xing H, Ye J. Efficacy of berberine in patients with type 2 diabetes mellitus. Metabolism. 2008;57(5):712-717. 

45. Zhang Y, Li X, Zou D, et al. Treatment of type 2 diabetes and dyslipidemia with the natural plant alkaloid berberine. J 

Clin Endocrinol Metab. 2008;93(7):2559-2565. 

46. Allen RW, Schwartzman E, Baker WL, et al. Cinnamon use in type 2 diabetes: An updated systematic review and 

meta-analysis. Ann Fam Med. 2013;11(5):452-459. 

47. Shishtar E, Sievenpiper JL, Djedovic V, et al. The effect of ginseng (the genus panax) on glycemic control: A systematic 

review and meta-analysis of randomized controlled clinical trials. PLoS One. 2014;9(9):e107391. 

48. Yeh GY, Eisenberg DM, Kaptchuk TJ, Phillips RS. Systematic review of herbs and dietary supplements for glycemic 

control in diabetes. Diabetes Care. 2003;26(4):1277-1294. 

49. Akhtar MS, Ramzan A, Ali A, Ahmad M. Effect of Aloe vera leaves on blood glucose level in type I and type II 

diabetic rat models. Phytother Res. 2010;24(5):681-683 

50. Yin J, Xing H, Ye J. Efficacy of berberine in patients with type 2 diabetes mellitus. Metabolism. 2008;57(5):712-717. 

51. Yao Y, Li H, Chen J, et al. Flavonoids, flavonoid subclasses and breast cancer risk: a meta-analysis of epidemiologic 

studies. PLoS One. 2013;8(1):e54318. 

52. Ejaz S, Chekarova I, Cho JW, et al. Effect of quercetin on insulin-like growth factor (IGF)-1-induced 

phosphatidylinositol-3 kinase (PI3K)/protein kinase B (AKT) signaling pathway in H9c2 cells. Cardiovasc Toxicol. 

2011;11(2):169-178. 

53. Tundis R, Loizzo MR, Menichini F. Natural products as alpha-amylase and alpha-glucosidase inhibitors and their 

hypoglycaemic potential in the treatment of diabetes: An update. Mini Rev Med Chem. 2010;10(4):315-331. 

54. Liu Q, Kim MH, Lim SC. The traditional medicine, ginseng, and its active constituents, ginsenosides, inhibit high-fat 

diet-induced obesity by downregulating the thermogenic program in brown adipose tissue. 



 
 

161 | P a g e  

 

55. Gupta A, Bansal P, Goyal A. Phytochemical and pharmacological potential of Gymnema sylvestre: An important 

medicinal plant. Biomed Pharmacother. 2018; 107: 1309-1324. 

56. Baskaran K, Kizar Ahamath B, Radha Shanmugasundaram K, Shanmugasundaram ER. Antidiabetic effect of a leaf 

extract from Gymnema sylvestre in non-insulin-dependent diabetes mellitus patients. J Ethnopharmacol. 

1990;30(3):295-300. 

57. Palsamy P, Subramanian S. Resveratrol and quercetin ameliorates hyperglycemia and hyperlipidemia in type 2 

diabetic rats. Cell Physiol Biochem. 2010;26(5):471-479. 

58. Shao W, Yu Z, Chiang Y, et al. Curcumin prevents high fat diet induced insulin resistance and obesity via attenuating 

lipogenesis in liver and inflammatory pathway in adipocytes. PLoS One. 2012;7(1):e28784. 

59. Zhang X, Zhang QX, Wang XH, et al. Saponins from Chinese Medicines as Anticancer Agents. Molecules. 

2016;21(10):1326. 

60. Derosa G, Maffioli P. Berberine: Potential for the Treatment of Lipid Disorders and Obesity. Handb Exp Pharmacol. 

2016;233:251-264. 

61. Wu Y, Gao M, Qi Q, et al. Polysaccharides from Traditional Chinese Medicines: Extraction, Purification, Modification, 

and Biological Activity. Molecules. 2016;21(12):1705. 

62. Jin J, Li Q. Terpenoids and their derivatives: potential candidates for antidiabetic drugs. Eur J Med Chem. 

2018;155:268-283. 

63. Xie W, Gu D, Li J, et al. Flavonoids from traditional Chinese medicinal plants as potential therapeutics for diabetic 

cardiomyopathy. 

64. Al-Romaiyan, A., Liu, B., Asare-Anane, H., Maity, C. R., Chatterjee, S. K., Koley, N., … Huang, G. C. (2010). A 

novel Gymnema sylvestre extract stimulates insulin secretion from human islets in vivo and in vitro. Phytotherapy 

Research, 24(9), 1370–1376. https://doi.org/10.1002/ptr.3126 

65. Neelakantan, N., Narayanan, M., De Souza, R. J., van Dam, R. M., & Cheung, B. M. Y. (2014). Effect of fenugreek 

(Trigonella foenum-graecum L.) intake on glycemia: A meta-analysis of clinical trials. Nutrition Journal, 13(1), 7. 

https://doi.org/10.1186/1475-2891-13-7 

66. Qin, B., Panickar, K. S., & Anderson, R. A. (2010). Cinnamon: potential role in the prevention of insulin resistance, 

metabolic syndrome, and type 2 diabetes. Journal of Diabetes Science and Technology, 4(3), 685–693. 

https://doi.org/10.1177/193229681000400324 

67. Dans, A. M. L., Villarruz, M. V., Jimeno, C. A., Javelosa, M. A. U., Chua, J., Bautista, R., & Velez, G. 

G. (2007). The effect of Momordica charantia capsule preparation on glycemic control in type 2 diabetes mellitus needs 

further studies. Journal of Clinical 



 
 

162 | P a g e  

 

68. Ahmad, Z., & Zamhuri, K. F. M. (2019). Gymnema sylvestre for diabetes: From Traditional Herb to Future’s 

Therapeutic. Current Pharmaceutical Design, 25(10), 1129–1141. 

https://doi.org/10.2174/1381612825666190417103445 

69. Suksomboon, N., Poolsup, N., & Boonkaew, S. (2011). Meta-analysis of the effect of herbal supplement on glycemic 

control in type 2 diabetes. Journal of Ethnopharmacology, 137(3), 1328–1333. 

https://doi.org/10.1016/j.jep.2011.07.012 

70. Kassaian, N., Azadbakht, L., Forghani, B., Amini, M. (2017). Effect of Fenugreek Seeds on Blood Glucose and Lipid 

Profiles in Type 2 Diabetic Patients. International Journal of Vitamin and Nutrition Research, 87(1-2), 79-88. 

https://doi.org/10.1024/0300-9831/a000257 

71. Marles, R. J., & Farnsworth, N. R. (1995). Antidiabetic plants and their active constituents. Phytomedicine, 2(2), 137-

189. 

72. Kumar, S., & Pandey, A. K. (2013). Chemistry and biological activities of flavonoids: an overview. The Scientific 

World Journal, 2013. 

73. Yeh, G. Y., Eisenberg, D. M., Kaptchuk, T. J., & Phillips, R. S. (2003). Systematic review of herbs and dietary 

supplements for glycemic control in diabetes. Diabetes Care, 26(4), 1277-1294. 

74. Krentz, A. J., & Bailey, C. J. (2005). Oral antidiabetic agents: current role in type 2 diabetes mellitus. Drugs, 65(3), 

385-411. 

75. Baskaran K, Ahamath BK, Shanmugasundaram KR, Shanmugasundaram ERB. Antidiabetic effect of a leaf extract 

from Gymnema sylvestre in non-insulin-dependent diabetes mellitus patients. J Ethnopharmacol. 1990;30(3):295-305. 

doi:10.1016/0378-8741(90)90025-p 

76. Grover JK, Yadav S, Vats V. Medicinal plants of India with anti-diabetic potential. J Ethnopharmacol. 2002;81(1):81-

100. doi:10.1016/s0378-8741(02)00059-4 

77. Dans A, Villarruz MV, Jimeno CA, et al. The effect of Momordica charantia capsule preparation on glycemic control 

in type 2 diabetes mellitus needs further studies. J Clin Epidemiol. 2007;60(6):554-559. 

doi:10.1016/j.jclinepi.2006.07.009 

78. Gupta A, Gupta R, Lal B. Effect of Trigonella foenum-graecum (fenugreek) seeds on glycaemic control and insulin 

resistance in type 2 diabetes mellitus: a double blind placebo controlled study. J Assoc Physicians India. 

2001;49:1057-1061. 

79. Ashraf R, Khan RA, Ashraf I. Garlic (Allium sativum) supplementation with standard antidiabetic agent provides 

better diabetic control in type 2 diabetes patients. Pak J Pharm Sci. 2005;18(1):1-11. 

80. Seo KI, Choi MS, Jung UJ, et al. Effect of curcumin supplementation on blood glucose, plasma insulin, and glucose 



 
 

163 | P a g e  

 

homeostasis related enzyme activities in diabetic db/db mice. Mol Nutr Food Res. 2008;52(9):995-1004. 

doi:10.1002/mnfr.200700184 

81. Subramanian S, Venkateshwaran S, Ramachandran S, et al. Antidiabetic and antioxidant effect of Ocimum sanctum Linn. 

leaves extract in streptozotocin induced diabetic rats. J Med Food. 2013;16(4):322-327. doi:10.1089/jmf.2012.0162 

82. Vuksan V, Sievenpiper JL, Wong J, et al. American ginseng (Panax quinquefolius L.) reduces postprandial glycemia in 

nondiabetic subjects and subjects with type 2 diabetes mellitus. Arch Intern Med. 2000;160(7):1009-1013. 

doi:10.1001/archinte.160.7.1009 

83. Rashedinia M, Nikaein F, Abedi F, et al. Antidiabetic effects of berberine on glycemic control, insulin sensitivity and 

insulin secretion in type 2 diabetic rats. Iran J Basic Med Sci. 2013;16(5):568-574 

84. Jayawardena MH, de Alwis NM, Hettigoda V, et al. A double blind randomised placebo controlled cross over study of 

a herbal preparation containing Salacia reticulata in the treatment of type 2 diabetes. J Ethnopharmacol. 

2005;97(2):215-218. doi:10.1016/j.jep.2004.11. 

85. American Diabetes Association. (2017). Herbal remedies. Diabetes Care, 40(2), e18-e19. 

 

86. National Center for Complementary and Integrative Health. (2021). Herbs at a glance: Chamomile. 

https://www.nccih.nih.gov/health/chamomile 

87. National Center for Complementary and Integrative Health. (2021). Herbs at a glance: Ginger. 

https://www.nccih.nih.gov/health/ginger 

88. National Center for Complementary and Integrative Health. (2021). Herbs at a glance: Ginseng. 

https://www.nccih.nih.gov/health/ginseng 

89. National Center for Complementary and Integrative Health. (2021). St. John's wort. 

https://www.nccih.nih.gov/health/st-johns-wort. 

http://www.nccih.nih.gov/health/chamomile
http://www.nccih.nih.gov/health/chamomile
http://www.nccih.nih.gov/health/ginger
http://www.nccih.nih.gov/health/ginger
http://www.nccih.nih.gov/health/ginseng
http://www.nccih.nih.gov/health/ginseng

