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Abstract 

The World Health Organization estimates that 80% of people in underdeveloped countries still rely on folk medicine for 

sickness prevention or treatment. People used to relied on plants to meet all of his requirements, including those for food, 

clothing, medicine, tastes and scents, and shelter. Since people's lifestyle preferences have drastically changed during the past 

century, chronic diseases have become more prevalent. The use of traditional and herbal remedies may be widespread because, 

due to their lower cost, they are often preferred for the treatment of disorders linked to a sedentary lifestyle (such as 

hypertension and diabetes mellitus). A public health issue, diabetes mellitus eventually causes major problems including 

insulin-dependent diabetes mellitus (IDDM) and non-insulin dependent diabetes mellitus (NIDDM), is a widespread condition. 

The irregularity of carbohydrate metabolism, which is connected to low blood insulin levels or insulin resistance in the target 

organs, is what leads to diabetes mellitus. For diabetes mellitus, traditional plant treatments have been used all over the world. 

Thorough analysis of the material on medicinal plants used to treat diabetes mellitus and plants are a possible source of anti-

diabetic medications through reports of various plants that may have such potential. The goal of this review is to look at 

several significant plant species and their components, highlighting their health benefits such possible antidiabetic activity that 

can be utilized to manage diabetes. In this review for the treatment of diabetes mellitus using herbal remedies to manage 

diabetes. Herbs are utilized to treat the problems of Type I and Type II diabetes. Researchers, scientists, and academics 

working in the fields of pharmacology and therapeutics to produce anti-diabetic medications may find this study to be helpful. 
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    Introduction 

The Diabetes Care Organization estimates that the prevalence of diabetes for all age groups worldwide will increase from 2.8% 

in 2000 to 4.4% by 2030[1]. Long-term exposure causes numerous micro and macro vascular complications. Micro vascular 

problems brought on by diabetes harm the kidneys, eyes, and brain. The early warning signals of those issues in type 1 

diabetes may appear throughout adolescence, especially if the body is not producing enough insulin. Patients with type-2 

diabetes may experience similar complications in their later years (T2DM). Throughout the past few decades, low- and middle-

income nations have seen the largest increases in the prevalence of type 2 diabetes [5]. Unfortunately, the prevalence of T2DM 

is rising at an alarming rate worldwide, and the Philippines is no exception to this at the moment, where diabetes affects 4.6% 

(3.9 million) of the population and is expected to quadruple by 2030. An evaluation of the anticipated effects of the widespread 

presence of diabetes from the number of people it has affected then to now should lead to proper planning and resource 

allocation. Oral hypoglycemic medications, such as insulin sensitizers (biguanides, thiazolidinediones), insulin secretagogues 

(sulfonylureas, meglitinides), -glucosidase inhibitors, incretin agonists, and dipeptidyl peptidase-4 inhibitors, are currently the 

most extensively used medications for treating diabetes, aside from insulin [2]. In spite of the fact that oral hypoglycemic 

medications and insulin therapy can control early-onset complications of diabetes, many patients experience serious late-onset 

complications [3]. Additionally, some of the current medications have side effects that can occur during clinical use, including 

hypoglycemia, abdominal pain, and fluid retention in the extremities. Hence, study for new antidiabetic medicines with more 

effectiveness and less negative effects are continuously under pursuit. Antioxidants have been demonstrated to stop the 

peroxidation chain reaction from destroying ß- cells, hence protecting against the onset of diabetes [4]. Several researches have 

demonstrated the ability of antioxidants to effectively neutralise free radicals, according to De Gruyter (2019). Moreover, it 

works well against diabetic complications [5]. 
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Mechanism of action of Herbal -Drug Interaction 

Drug-herb interactions are a significant problem for the clinical therapeutic effectiveness of pharmacological therapy. Herb-

drug interactions can result in toxicities or therapeutic failure by affecting the pharmacokinetic or pharmacodynamic activities 

of medications. Many investigations have been done on the pharmacokinetic interactions of numerous regularly used Chinese 

medicinal plants and other herbal formulae with some commonly used mainstream medications. Most pharmacokinetic 

interactions are primarily caused by changes in the activity of membrane transporters, particularly the efflux transporter P-gp, 

and metabolic enzymes, particularly the CYP isozymes. Herb-drug interactions in pharmacodynamic are far less researched 

than those in pharmacokinetics. This area needs more consideration and work. Herbal-drug interactions can affect both 

pharmacokinetics and pharmacodynamic, which can have an impact on the clinical results. The safety of people receiving 

medical services is seriously threatened by ignorance of possible harmful interactions between herbs and drugs. Contrarily, 

some interactions might have therapeutic advantages [6-16]. 

Herb with anti diabetic properties 

There are many plants with anti-diabetic properties, according to Ayurveda. Only a small number of these have been 

established scientifically, and many more need to be investigated and verified. Many plants, including Momordica charantia, 

Gymnema sylvestre, Allium sativum, Trigonella foenum graecum, Pterocarpus marsupium, Ocimum sanctum, and Ficus 

religiosa, have demonstrated varied degrees of hypoglycemic action [17, 18, 19]. Moreover, it has been claimed that these 

plants aid in the management of diabetes-related problems. Future research might concentrate on isolating, purifying, and 

characterising the bioactive substances found in these plants. The results of these investigations could serve as a springboard 

for the creation of potential anti-diabetic medications. The management of diabetes may benefit from this review. 

Common herbal-drug interactions in diabetes 

Aloe Vera 

In addition to its use in health and beauty products, aloe (Aloe Vera L., Liliaceous family) contains antioxidant, anticancer, 

anti-inflammatory, laxative, and anti-atherosclerosis effects. It has 75 active ingredients, including Lignin, salicylic acid, 

carbohydrates, vitamins, enzymes, minerals, and icamino acids [20, 21]. There are numerous significant ingredients, including 

Aloe-emodin, Aloe Acid, Anthranol, Barb loin, Manna and its derivatives, Alkaline phosphates, amylase, bradykinase, 

carboxypeptidase, catalase, cyclooxidase, cyclooxygenase, lipase, oxidase, phosphoenolpyruvate, carboxylase, superoxide 

dismutase, 8-C-glusoly-(2′-O-cinnamoly), and 7-O-methlyal Auxins, Gibberellins, Calcium, Chlorine, Chromium, Copper, 

Iron, Magnesium, Steroids, Mannose, Glucose, L-Rhamnose, Aldopentose, Vitamin A, B12, C, E, Choline, and Folic Acid 

have all been identified [22]. Diabetic animal models had better glycoprotein metabolism after receiving oral Aloe Vera leaf 

gel extract for 21 days [23]. Aloe Vera can be used to control the glucose metabolism, according to evidence. [24, 25] 

Although Aloe Vera has been shown to have hypoglycemic effects [26,27]. The number of people at risk for type 2 diabetes is 

rising. Simple and readily available treatments are necessary on the one hand [28, 29].  

 

 

 

 

 

 

 

 

Figure 1:  Aloe Vera 
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Fenugreek  

Limiting the prevalence of prediabetics is an excellent method for reducing the effects of T2DM on the world [30]. Our goal is 

to find new, highly effective treatment drugs that are both inexpensive and low-toxic and that may be administered often to 

slow the progression of T2DM in the population of prediabetics. So, it would be ideal to use dietary supplements that can alter 

glucose homeostasis and possibly enhance lipid characteristics. Despite the fact that several herbs have been claimed to have 

anti-diabetic properties, a large body of research and traditional use point to fenugreek seeds (Trigonella foenumgraecum) as 

being among the finest in terms of security and effectiveness [31]. Fenugreek seeds are a great source of fiber and are great for 

diabetic individuals [32].Fenugreek seeds help individuals with diabetes lower their blood glucose, according to research 

conducted over the previous 20 years. Its effectiveness as an anti-diabetic was demonstrated by better glucose tolerance in 

human volunteers and a decrease in fasting blood glucose levels [33]. Fenugreek is being offered as a nutraceutical with the 

promise of lowering blood sugar levels [34]. An affordable, low-risk intervention focused on food that aims to normalise the 

patient's metabolic environment may be beneficial for patients who already show irregularities in their glucose handling. 

Fenugreek is a dietary supplement that shows some potential in this area. Fenugreek's hypoglycemic and hypolipidemic effects 

have been studied in T2DM animal and human models, but no research has been done on prediabetics. Also, it's critical to 

discuss with the patient the limited evidence supporting the long-term health advantages of pharmaceutical intervention over 

lifestyle management [35]. 

 

 

 

 

 

 

 

Figure 2: Leaves of Fenugreek 

 

    Ginger 

One of the most popular spices in the world, ginger is an underground rhizome of the plant Zingiber officinale from the 

Zingiberaceae family. It has a long history of usage as herbal medicine to treat a range of illnesses, including indigestion 

(dyspepsia), pain, cold-induced syndromes, nausea and vomiting, and constipation. More recently, it was discovered that 

ginger has antioxidant, anti-inflammatory, anti-cancer, and anti-clotting properties because it can scavenge superoxide anion 

and hydroxyl radicals [37]. 

In addition to sesquiterpenes like beta-bisabolene and (-)-zingiberene and monoterpenes like geranial and  volatile oils like 

gingerols and their related dehydration products, the shogaols, are known to be present in ginger [39]. Furthermore, studies on 

phytochemistry have revealed that the primary components of ginger include gingerol, shogaol, zingerone, and paradol. 

According to reports, the two main gingerols and shogaols found in the rhizome are 6-gingerol and 6-shogaol [36]. 

The pretreatment with ginger prevented the development of induced hyperglycemia and hypoinsulinemia [40]. Several 

researchers have demonstrated ginger's ability to lower cholesterol [41]. According to other studies, the dose concentration of 

ginger components affects how the body reacts to it [42, 43]. The validity of several experimental studies on ginger's anti-

diabetic, hypolipidemic, and anti-oxidative qualities that have been published is debatable, but more research may shed more 

light on its effectiveness in preventing and treating metabolic disorders [38].In order to determine the effects of ginger powder 

supplementation on serum levels of fasting blood sugar (FBS), haemoglobin A1c (HbA1c), apolipoprotein B (apo B), 

apolipoprotein A-I (apo A-I), Apo B/A-I, and malondialdehyde (MDA) in type 2 diabetes patients. 
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Figure 3: Ginger 

Garlic 

One of the world's first plants to be domesticated, garlic is valued both as a food and a traditional remedy. Due to its 

antibacterial, antioxidant, anticarcinogenic, antimutagenic, antiasthmatic, immunomodulatory, and prebiotic actions, garlic 

extract has been shown to be helpful for human bodies [44, 45]. It has already been shown in earlier studies that it can lower 

blood pressure and prevent cardiovascular events in people with severe hypertension [46, 47]. Although the effects were not 

entirely established, it may also be beneficial in the primary prevention of cardiovascular mortality and colorectal cancer [46, 

48]. At the moment, garlic extract is one of the medications that have undergone the most thorough research. Throughout the 

years, a number of high-quality randomized controlled trials (RCTs) have been conducted to examine its effectiveness in 

treating T2DM [49- 58]. If garlic's potential as a traditional food and medicine were to be proven, along with its potential 

benefits of multiple targets, widespread distribution, low cost, and infrequent complications. However, a thorough and 

quantitative study with high reliability is still lacking due to the small sample size and validated results. In order to evaluate the 

effectiveness and safety of garlic supplements in the management of T2DM on blood glucose as well as blood fluids including 

total cholesterol, triglyceride, high density lipoprotein (HDL), and low density lipoprotein (LDL) regulation. 

 

 

 

 

 

 

 

Figure 4: Garlic 

Bitter Gourd 

The indigenous populations of Asia, South America, India, the Caribbean, and East Africa frequently employ Momordica 

charantia (M. charantia), also known as bitter melon, karela, balsam pear, or bitter gourd, to treat diabetes-related 

conditions[59,60]. Because of the fruit's distinctively bitter flavour, which becomes more intense as it ripens, it is also known 

as a bitter melon or a bitter gourd. Many facts and theories explaining the anti-diabetic properties of M. charantia have been 

generated through biochemical and animal model investigations. Clinical investigations using human patients, in contrast, are 

few and of poor design quality. The clinical condition known as diabetes mellitus has a number of long-term consequences, 

including retinopathy, neuropathy, nephropathy, etc. Pharmaceutical biology is well known to be significantly influenced by 

natural products [61]. Understanding particular plants can help with strategic consumption and sustainable use. With the 
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discovery of active components derived from many plant species, the alternative medical system is currently gaining ground 

[62]. M. charantia can be used as an adjuvant with allopathic treatments of medicine to treat diabetes and to prevent the late 

consequences of diabetes due to its considerable antidiabetic and hypolipidemic activity. 

 Conclusion 

Modern medicine has made several synthetic pharmaceutical medications available, including biguanides, thiazolidinediones, 

biguanides, and insulin, which had been shown to have anti-diabetic characteristics. However, these medications frequently 

bring on a number of side effects, including hypoglycemia, nephrological diseases, exhaustion, and gastrointestinal discomfort 

(upset stomach, diarrhoea, and vomiting). Diabetes is treated with a variety of medicinal plants around the world. Due to their 

bioactive compounds, including flavonoids, tannins, phenolics, and alkaloids, the plants mentioned in this study are proven to 

have natural antioxidants and are used as an effective herbal medicine in diabetes mellitus. These compounds help the 

pancreatic tissues function better by increasing insulin secretion or decreasing the absorption of glucose through the intestinal 

tract. The many anti-diabetic plants discussed in this article and been found to have some utility in the prevention and 

treatment of Diabetes Mellitus. According to certain research, the benefits of these plants may rectify metabolic imbalances 

and postpone the onset of diabetes consequences. It has also been highlighted that there are a number of potential ways by 

which these herbs may work to reduce blood sugar levels. The mechanisms of action may, in general, be connected to the plant 

in question's (or its active principle's) capacity to reduce plasma glucose levels by interfering with some glucose homeostasis-

related processes. Examining the findings of experimental investigations on the hypoglycemic properties of plants and their 

bioactive components that were conducted in different regions of Asia and other parts of the world is the main topic of the 

current review. The kind of diabetes, associated physiological abnormalities, and readily available plants with antidiabetic 

properties are briefly outlined. The profiles of the plants with hypoglycemic qualities mentioned in the literature are presented 

this review paper. The development of evidence-based alternative medicines or dosage formulations to treat various types of 

diabetic problems with herbal remedies may benefit researchers, scientists, and academics. When developing medications and 

treating the hyperglycemic issues associated with diabetes mellitus, extracts separated and derived compounds from various 

natural resources play a very important role. Consequently, the researcher can draw the conclusion that the medicinal plants 

indicated above can be utilized for the treatment and prevention of diabetes. 
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