
International Journal of Integrative Sciences (IJIS)                            
Vol.3, No.4, 2024: 329-340 

 
 
 

329 
( 

DOI: https://doi.org/10.55927/ijis.v3i4.8158  
ISSN-E: 2985-905 
https://journal.formosapublisher.org/index.php/ijis 

Nutraceuticals in Diabetes Management  
Rehan Haider1*,  Asghar Mehdi2, Anjum Zehra3, Geetha Kumari Das4, Zameer 
Ahmed5 

1,3University of Karachi 
2Air University  Karachi 
4University Rajasthan 
5Dow University of Health Sciences  Karachi 

Corresponding Author: Rehan Haider rehan_haider64@yahoo.com  

A R T I C L E I N F O A B S T R A C T 

Keywords: Nutraceuticals,  
Diabetes Management, 
Polyphenols, Curcumin  
 
Received : 18 February 
Revised  : 16 March  
Accepted: 20 April  

 
©2024 Haider, Mehdi, Zehra, Das, 
Ahmed: This is an open access article 
distributed under the terms of the 
Creative Commons Atribusi 4.0 
Internasional. 

 

Nutraceuticals, a suitcase of "food" and 
"pharmaceuticals," represent a blooming field in 
the administration of diabetes. With the all-
encompassing predominance of diabetes reaching 
its disquieting dimensions, there is a growing 
need for complete approaches to complement 
normal analyses. Nutraceuticals, including 
bioactive compounds derived from snack 
beginnings, have attracted attention for their 
potential to prevent and treat 
diabetes.Polyphenols in various products, 
legumes, and teas have shown antagonistic 
diabetic properties by modulating sweet 
substance absorption and insulin sensitivity. 
curcumin fatty Curcumin, a bioactive compound 
in turmeric, demonstrates antagonistic-instigative 
and antioxidant properties, providing improved 
glycemic control. Omega-3 fatty acids, which are 
widespread in extricate oils, exhibit insulin-
sensitizing properties and can diminish diabetic 
complexities. Additionally, dietary texture—a 
plethora of whole grains and legumes—aids the 
level of glucose in blood management and 
pressure administration. Nutraceuticals offer 
further glycemic control; however, they still 
address the associated problems of diabetes. 
Antioxidant-rich vitamins, such as C and E, 
protect against oxidative stress, which is involved 
in diabetic complications. insulin. Furthermore, 
certain minerals, to a certain degree chromium 
and magnesium, play crucial roles in insulin, 
indicating oxygen absorption  
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INTRODUCTION 
The Disease: Diabetes Mellitus 

Overview: Statistics, Demographics, Incidence, and Prevalence                                          
The all-American disease known as diabetes mellitus (DM) is currently the fifth 
A significant contributor to forgetfulness in the US, along with a staggering $174 
billion medical expense [Beecher, 1999; Lovelady, 2004; Houston and Egan, 2005; 
American Diabetes, 2008].1, 2, 3} The Centers for Disease Control and Prevention 
said in press announcements that were distributed in June 2007 and 2008 that 
there were now 24 crowds accompanying DM. This is an addition to the three 
heaps during the occasion break for two years old. This dossier states that 25% of 
the population is 60 years of age or older, and 8% of the general public is currently 
affected. Simultaneously, pre-diabetes was expected in 57 piles, designating the 
ruling class at an increased chance of DM. The following is the mathematical 
impact of DM on American society: 
• Native Americans and Alaskan Natives, 16.5% 
• Blacks, 11.8% 
• Hispanics, 11.4% 
• Puerto Ricans, 12.6% 
• Mexican Americans, 11.9% 
• Cubans, 8.2% 
• Asian Americans, 7.5% 
• Whites, 6.6% 

Diabetes treatment is debatable, but not because there isn't a readily 
accessible, safe, and functional system. Nonetheless, the difficulty in treating this 
condition is exacerbated by ignorance and disdain for it. The good news is that 
during a two-period period, the percentage of the population who previously 
denied or were unaware that they had diabetes decreased from 30% to 25%. This 
suggests that countries are more likely to develop illness and attract issues, and 
that attempts to expand knowledge are necessary.Diabetes mellitus (DM) is a 
persistent illness caused by insufficient ability or dissatisfaction in the 
metabolism of proteins, fats, and carbohydrates. Organ flesh reacts to an extreme 
organic compound made of carbon levels by producing insulin, a primary 
peptide birth control technique released from the examined containers of the 
islets of Langerhans. The apparatus It is possible to think of the way insulin helps 
with oxygen give authorization as a "lock and key" interaction. Insulin functions 
as a key to unlock the container's doors and allow oxygen-rich blood to enter, 
providing useful hydrogen for ATP production or energy. Thus, a lack of insulin 
or insufficient amounts in the body prevent the body from solving the containers, 
which raises blood glucose levels and results in hyperglycemia. The containers 
are severely deficient in strength or glucose due to the cells' inability to maintain 
and apply sweet liquid, which starts in the bloodstream. 
Types of Diabetes: Mellitus 
Type I: Insulin-Dependent Diabetes Mellitus 

Ten percent of our cases are type I diabetes mellitus (IDDM). Key 
characteristics of IDDM include the inability to produce any insulin before the 
age of 40. Insulin injections, dietary modifications, and consistent exercise are 
used as treatments. Studies have shown that current circumstances, which are 
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not inherently predisposed to this illness, spread the illness as a result of earlier 
discoveries of severe and persistent contamination, starting the complete 
destruction of organ meat.Type II: Non-Insulin-Dependent Diabetes Mellitus  
Ninety-three percent of diabetes patients are type II, also known as non-insulin-
liberated diabetes. This group can occasionally create little insulin; nevertheless, 
This may be inadequate or worthless because of insulin fighting. This type is 
often plump, often overweight, and frequently This happens after the person 
turns 40 years old. Exercise, on the other hand, increases insulin sensitivity, while 
obesity reduces it. [Catena et al.; Langin, 2001].2003; Houston and Egan 2005; 
Pittas 2003].  
 
LITERATURE REVIEW 
Diabetes Mellitus Management 
Diet, Exercise, and Medications 

Treatment for this group consists of diet modification, exercise, and 
speaking. hypoglycemic powers. There have been instances in which the type II, 
perhaps insulin is needed. Recent findings at the 68th Scientific Session for one 
American Diabetes Association grasped in San Francisco in June 2008{7} revealed 
that the lack of anticipated answers from spoken hypoglycemic powers or the 
accidental collapse of oral medications despite the consumption of support-
arbitrary procedures leads to Resumed a never-ending deficit of testing 
containers, eventually resulting in a pancreatic breakdown. Unfortunately, Early 
discovery of container dysfunction cannot be anticipated before the signs and 
symptoms occur.Therefore, 80% of the containers were previously ruined. 
Nutraceuticals 

The current method of managing diabetes involves combining 
supplements with choices that can be taken. Nutraceuticals represent a novel 
development in the field of diabetes. Brands used in cooking or feed that are 
pulverized or produced as pills, capsules, or tinctures are known as 
nutraceuticals. Oftentimes, this product produces inaccurate "working 
cookings." The most recent are food wastes, not leftovers from drugs or other 
consumable forms. Nutraceuticals have great potential for managing diabetes, 
however investigations and scientific dossiers are insufficiently conclusive to 
confirm optimal participation. Remarkably, a 2002 investigation noted that 
diabetics were able to access alternative treatment, such as dealing with cookery 
and nutraceuticals (Ames and others, 1993; Egede and others, 2002; Yeh and 
others (2002)8,9.10} 

Globally, the use of Japan and Europe have high levels of 
nutraceuticals.Nowadays, more Americans than ever before use nutraceuticals, 
or herbal and botanical remedies.The American Diabetes Association (ADA){11}, 
which believes in detecting the onset of the disease and its complications in 
prediabetic and diabetic patients, supports the use of nutraceuticals and drink 
preservatives to regulate blood glucose levels. Advertisements in the United 
States for diabetogenic unprocessed output are expected to be at $50 heap, with 
a consistent 20–30% rise in demand [Hasler 1998]{12}.  
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Given the impending baby-boomer generation Nutraceutical supplements 
might be more popular with people over 50. This calls for the FDA to be 
scrutinized more closely in order to expand their investigation into the security 
of these goods, reorganize administration, and raise existing restrictions.  
Nutraceutical Vitamins, Minerals, and Enzymes 

 Dihydrolipoic acid, the shorter derivative of allure, and ALA increase 
insulin sensations, sweet liquid resistance, and diabetic neuropathy in 
type II diabetes. It did, however, work to thwart any appreciable 
alterations in insulin concentrations and the withholding sweet liquid in 
objective tests. This calls into doubt the therapeutic potential of 
dependability in supporting meaningful changes in glycemic control in 
diabetes mellitus.[Joseph and colleagues 1999]{13}. 

 Biotin improves the glucokinase project by reinforcing the glucose 
tolerance and insulin sense. For type II diabetes, a daily dose of 16 mg was 
advised. 

 Carnitine improves the uptake and metabolism of glucose. Administer 1-
2 g, preferably doubled. 

 A crucial trace element, chromium serves as a cofactor in several insulin 
monitoring stages. It lowers red blood fluid A1C, postprandial oxygen, 
and glucose abstinence.                                                                                                                                                            
C-peptide, fasting insulin, and insulin-fighting. Conversely, it increases                                       
D-Natural insulin binding, the number, and incitement of insulin                                                   
E-receptors and insulin growth determinant I receptor. The urged dose                                     
F-is 8 mcg/kg/day. 

 CoQ10 lowers oxygen, a postprandial organic A molecule made of 
hemoglobin A1C and carbon, and abstaining. the recommended two 
applications of 100 mg. 

 Copper raises glucose levels and insulin sensitivity. Law enforcement 
officials' excessive consumption, however, may either increase or decrease 
insulin resistance. 

 Flavonoids decrease antitoxin sweet liquid, increase insulin anxiety, 
increase insulin secretion, and stop sorbitol from building up in glass for 
straining and analysis. 

 Vitamin B12 (cyanocobalamin) and folate combined are excellent at 
improving the symptoms of diabetic mild neuropathy, but they have no 
discernible effects on the absorption of sweet liquids. 

 Gamma linoleic acid both prevents and increases diabetic neuropathy 
while improving insulin and glucose resistance. The dosage that was 
requested was 500–1,000 mg per day. 

 The most potent intracellular antioxidant is glutathione. Reduced 
glutathione levels lead to oxidative stress, hydrogen bias, and insulin 
resistance. 

 Rational nerve function requires both inositol and 
myoinositol.Neuropathy results from consumption. 
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 Insulin discharge and sensitivity are enhanced by magnesium. For 
individuals with sane kind, 500 mg twice moment of truth is the needed 
quantity; 50–100 mg serve as the source of nourishment (B6). 

 Manganese functions as "insulin" and is a crucial cofactor in numerous 
glycolytic enzymes. It also enhances the combination and subtlety of 
insulin.Manganese must be directly injected into a pancreatic test 
container that is undamaged. A dose of 5–10 mg per period was the ideal 
range. 

 Grease that is monounsaturated improves glycemic management. Extra 
virgin brownish lubricant, four tablespoons every day, or whole light 
brown, twelve to sixteen per epoch, is the suggested dosage. 

 N-acetyl cysteine decreases insulin resistance, lowers blood glucose levels, 
promotes insulin production, and prevents diabetic P-cataracts. Two 
grams was the recommended dosage. 

 Niacinamide improves the effect of sulfonylureas and insulin. Research 
over an extended period of time shows that niacinamide, at consistent 
doses of less than 3 g/day, improves glucose resistance. 

 Omega-3 fatty acids counteract the antitoxin levels of glucose in the blood 
and boost insulin sympathetic nervous system and secretion. It is advised 
to take 900 mg of EPA and 600 mg of DHA together with a routine dose of 
EPA plus DHA that is less than 3 g. 

 When taken orally or intravenously, potassium improves insulin 
secretion, insulin awareness, and hydrogen resistance. 

 Red blood fluid glucose and red blood fluid A1C have been known to be 
lowered by pycnogenol. reduce oxidative stress and raise glutathione 
levels. The implored The daily dosage is 100 mg. 

 One of the primary antioxidants is selenium. It functions as a "insulin-
echoic," lowering blood glucose absorption and preventing diabetic 
retinopathy. There were 200 µg/day in the urged batch. 

 Taurine decreases the glycosylation of proteins and red blood cells, 
increases the strength of sweet substances, improves insulin sensitivity, 
and lessens the symptoms of diabetic neuropathy. The recommended 
dosage was a 1.5–3 g double standard. 

 Administering thiamine and B6 within four weeks improves suggestive 
mild neuropathy, and decreases pain by 88.9%, dearness by 82.5%, and 
paresthesia by 8%, respectively. 50–100 mg double moment truth is the 
recommended dosage [Abbas and Swai, 1997; Tamai, 1999].{14,15} 

 Protein-tyrosine phosphatase inhibitor vanadate decreases oxygen and 
improves oxygen transport and absorption; it also raises intracellular 
magnesium and accelerates insulin nervousness and prolongs insulin 
action. A 40–80 mcg/L application rate was recommended. 

 Pyridoxine, or vitamin B6, is a coenzyme that aids in the absorption of 
carbohydrates. It inhibits glycosylation, corrects symptoms, and 
counteracts diabetic neuropathy. 
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 It has been shown that vitamin C, or ascorbic acid, does not directly affect 
hydrogen. Instead, it decreases the glycosylation of proteins and the 
formation of sorbitol. 

 Asupply of food E derivatives have demonstrated increased insulin 
action, decreased resistance, increased control over sweet liquids, and 
decreased glycosylation of proteins. Although the ideal dosages are 
unknown, 200–400 IU of a tocopherol and tocotrienol combination 

 Zinc preserves testing containers, lowers sweet drink, improves insulin 
binding and insulin sympathy, boosts insulin combining, secretion, and 
activity, and treats diabetic retinopathy. A daily dose of 30–50 mg was 
advised. 

Nutraceutical Herbs and Botanicals 
Indian gooseberry, Jambal crops, Bengal grandam, inky grandam, mango 

leaves, par Diane, a tall, cucumbers, celery, and onions are legumes and products 
established as valuable in the treatment of diabetes [Diet Health Club 2008]{16}. 
Other value insults include the following: 

 Bitter melon holds an extract named “plant insulin.” It is known or named 
at other times or locations. fruit or gourdin. Ayurvedic cure use the extract 
that was erect to act on the inert insulin present in the blood in addition to 
refreshing the Organ meat. beneficial for subjects with diabetes. When it 
is executed, it is recorded to lower carbohydrate levels within 15 minutes 
and subsequent intake. Bitter fruit “Karela” liquid squeezed from the 
plant is a well-known remedy for diabetes in the equator. Consumption of 
50 ml of inexperienced Karela liquid squeezed from plant daily raises the 
level of glucose in blood fortitude in type II DM [India Diets 2008].{17} 

 The most common related occurrence that has persuaded private shops in 
the US is cinnamon (Cinnamomum aromaticum) cassia, which has been 
shown to have peculiar pharmacological effects in type II diabetes. The 
induction of complex carbohydrate synthase and oxygen absorption is 
part of the mechanism of action. organic molecules made of carbon 
synthase being hinderedthe stimulation of insulin receptor kinase, the 
prevention of insulin receptor dephosphorylation, and its antioxidative 
properties. According to a study conducted on 60 instances of type II 
diabetes, abstaining hydrogen decreased by 18–29% over the course of 40 
days at cinnamon measures of 1, 3, and 6 g/era ["Honey and Cinnamon," 
2008].{18}On the other hand, coumarin, a toxin found in black materials, 
damages the liver and kidneys in addition to items that refine ancestry in 
extremely high quantities [Wong 2007; {19}] 

Wikipedia, Combinations of cinnamon and sweetheart are great for your 
fitness. Sweet has long been used as a living remedy in Ayurveda, in addition to 
the Yunani cure. As of current now, scientific research suggests that diabetes 
cases are not harmed by sweet, if naive, dosages of medications or other 
consumables used as a cure. 

This mixture has a cleansing effect on the digestive tract, clearing out fungus, 
bacteria, and bloodsuckers. These microbes cause digestive difficulties and the 
emergence of poisoning. Pressure is lost while cleaning, which finally removes 
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the DM risk factor. According to Science Daily, this combination is well known 
for reducing the stomach's rate and possibility for exhaustion, which in turn 
lowers postprandial glucose levels. 2008]20}. The suggested application 
particular to burden deficit is the One component added color to the other two: 
lovely and inexperienced. To each teaspoon, add half a teaspoon of burnished 
color at a 1:2 ratio ["Honey and Cinnamon," 2008]. 

 Trigonelline, an alkaloid found in fenugreek seeds, has been shown to 
reduce blood glucose levels and prevent problems linked to diabetes 
[India Diets 2008]. 

 According to Allium ursinum (2008), garlic (Allium sativum) is the most 
effective herb for slightly lowering systolic Blood pressure.{21} It 
possesses potential as an antibacterial and advantageous vascular 
qualities [Bergner 1995].{22} Research completed and presented at the 68th 
ADA June 2008 {23}practice establish a correlation between periodontal 
disease and diabetes. Unmanageable Saliva from diabetics has extremely 
high hydrogen levels, which promote the growth of germs. Diabetes 
weakens the body's defenses against infection, and the gums are situated 
in between the tissues that should be avoided. Diabetes control is 
commonly linked to periodontal disease and tooth deficiencies. A 
comprehensive research report published in the July 2008 issue of diabetic 
care predicted that periodontal disease would not be a free precondition 
for the development of type II diabetes [India Diets 2008]. Teeth are 
typically hidden and accompanied by by a microorganism-gummy video 
and a memorial. Once food, drinks, or alcohol containing sugars or 
starches are consumed, bacterial responses to these substances create acids 
that damage ivory paint. In sunken or deteriorated regions, repeated 
attacks may lead to paint degradation [About.com 2006; American 
Diabetes 2008].[24,25} Repeated abscess formation may result from 
recurrent dental craters. This finally results in a deficiency in dentition and 
persistent periodontitis. To confirm the benefits of garlic consumption and 
application in gingival tissues for the essential management of periodontal 
diseases in diabetes, more research is required. 

 Resveratrol, a substance that is always found in grapes, can protect against 
natural ancestor container damage brought on by an extreme reaction to 
blood glucose levels in diabetics. This is usually raised using grapes, 
peanuts, and merlots in grape skins. Scientists at Southwest 
Indiscriminate England's Peninsula Medical School carried out the 
research. The journal Diabetes, Obesity, and Metabolism reported the 
findings. The elevated oxygen levels that are inherited in diabetes patients 
result in microvascular and macrovascular problems because the 
mitochondria, an organelle that builds strength, are destroyed. Electrons 
leak out of damaged mitochondria and harmful free radicals are created. 
Because it produces a safe catalyst, resveratrol guards against harm. 
prevents the release of harmful free radicals and electrons. [Science Daily, 
2008]. The custom of downing a glass of wine, especially on special 
occasions, bolstered scientific studies on the health advantages of burning 
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grapes, which began in Europe in the late 19th and early 20th centuries. 
Since 1950, supplemental oligomeric proanthocyanidins (OPCs), also 
known as "pycnogenols," have been used in Europe and have been shown 
to reduce diabetic retinopathy. Merlott provides higher health benefits 
than wine from light-colored grapes since, in general, the more vivid the 
color of the grape peel, the more OPCs it contains. OPCs are also present 
in grape juice extracted from plants; however, experts have pointed out 
that the health benefits may not be as great [Slomski 1994]{26}. 

 Insulin resistance is enhanced by green tea and epigallocatechin-3-gallate 
(EGCG), which also humiliate postprandial hydrogen, fructosamine, and 
red blood cell A1C. By avoiding insults involving the reasoning from facts, 
including verbalization of deoxyribonucleic acid and restriction of nuclear 
determinants, they raise caution while testing container destruction. A 500 
mg prescription should be taken twice a day. 

 The wonderful, well-known spice known as malunggay or kamunggay 
(Philippines), Moringa or wild radish wood (English), or Sajina (India) is 
currently serving digestive markets in the United States. The herb grows 
voraciously in many warm regions or tropical climates. Modern 
physicists' growing body of research supporting the spice's health benefits 
only confirms what countless members of society have understood for 
millennia. Among its advantages are that it's an excellent source of 
protein, a naturally occurring non-carbohydrate strength booster that 
reduces family stress, and it encourages relaxation and amusement. It still 
contains chemicals that are detoxifying and reduce blood sugar. It earned 
the moniker "character's cure cabinet" because to the wide range of 
therapeutic advantages it provides.[Malunggay 2008; Kumar 2008].[27,28} 
Physicians in West Africa have firsthand knowledge of this spice's 
application in this circumstance. of diabetes for the time being. Many 
accolades for this "wonderful vegetable" have been bestowed by the WHO 
and several scientific journals. "Malunggay is exhausted in huge quantities 
continually across the land surrounded by bodies of water," claims Market 
Manila. [Market Manila, 2005]29} Malunggay may turn out to be the 
gorgeous nutraceuticals woman of the future. To designate this spice plant 
in a dosage, pill, or other part of a medication or other consumable form, 
earnest work is being considered. 

 
METHODOLOGY 

The study employed a mixed-methods approach, combining both 
quantitative and qualitative analyses. A systematic literature review identified 
relevant studies published in peer-reviewed journals up to the present date. 
Inclusion criteria encompassed clinical trials, observational studies, and 
experimental research exploring the impact of various nutraceuticals on diabetes 
management. Data extraction involved parameters such as participant 
demographics, intervention details, and outcome measures. 
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RESULTS  
The collected data revealed a significant body of evidence supporting the 

beneficial effects of nutraceuticals in diabetes management. Polyphenols, 
including those from fruits, vegetables, and teas, demonstrated consistent 
improvements in glucose metabolism and insulin sensitivity. Curcumin 
supplementation exhibited anti-inflammatory effects, contributing to enhanced 
glycemic control. Omega-3 fatty acids, derived from fish oil, showed promise in 
improving insulin sensitivity and mitigating complications associated with 
diabetes. Additionally, dietary fiber intake was associated with better blood 
glucose regulation and weight management. 
 
DISCUSSION 

The discussion section addressed the implications of the findings and their 
potential integration into diabetes care. The identified nutraceuticals showcased 
diverse mechanisms, ranging from antioxidant properties to direct effects on 
insulin signaling pathways. However, challenges in standardizing dosages and 
establishing universal guidelines were acknowledged. The discussion also 
highlighted the need for personalized approaches, considering individual 
variations in response to nutraceutical interventions. 

Future research directions were proposed, emphasizing the importance of 
longitudinal studies, larger sample sizes, and more rigorous methodologies to 
strengthen the evidence base. Furthermore, considerations for potential 
interactions with conventional diabetes medications and the development of 
clear clinical guidelines for healthcare practitioners were discussed.  

 
CONCLUSIONS AND RECOMMENDATIONS 

"Disease X," often referred to as metabolic syndrome elsewhere, is a newly 
recognized medical disorder that consists of a series of interrelated 
cardiovascular-related problems with a predominance of insulin resistance. The 
United States is currently dealing with an outbreak of metabolic disorders and a 
pandemic of corpulence. Rising rates of obesity in men and children 
inadvertently contribute to elevated blood glucose levels, insulin resistance, 
diabetes mellitus, and other complications. 

While medication may be required in certain cases for diabetes and 
metabolic syndrome, appropriate lifestyle modifications, physical activity, a 
nutritious diet, and nutraceutical supplements are crucial for the compassionate 
management of these two conditions together. 

These advocated methods are supported by several empirically supported 
research that link improved historical conditions to advanced age. Treatment and 
treatment of diabetes in the early stages of life have changed the disease's 
reputation for causing early handicap and a person's unfortunate fate—that is, a 
difficult disease to live but one with a beautiful prognosis. The conversion is the 
outcome of increased knowledge of the disease and its pathology, as well as the 
early identification of diabetes before problems started to arise. [Buse 2008; 
Diabetes Dispatch 2008; Beecher 1999].~30 



Haider, Mehdi, Zehra, Das, Ahmed 

338 
 

The nation's current healthcare issue serves as a caution to our continued 
efforts to advance and aid in the outcomes in the management of these 
environments. Unhappy customers bear the burden of high prescription costs, a 
lack of progress in cliched treatments, and, to some extent, ineffective treatment 
alternatives for persistent illnesses, diabetes, a lack of kinship between healthcare 
professionals and patients in geriatric care, requests for individualized 
treatments, and a growing population that worries them because they fear that 
the effects of fermentation and fresh perspectives on hygiene will lead to an 
increase in the use of nutraceuticals, a recommended treatment option to 
promote health and prevent disease. Additionally, data indicate that 40% of 
Americans use botanicals, herbals, nutraceuticals, and alternative healing 
techniques [DeFelice 2008]{31}. The Even if archive use is from use or by use in 
folk medicine everywhere in the world, overcoming worry from the archival use 
of nutraceuticals is essentially insufficient to ensure security [Degan et al 
2005]{32}. Despite these roadblocks, the future and continued usage of 
nutraceuticals in the United States appear promising as a supplement in addition 
to standard medically prescribed medications for the management and treatment 
of this chronic illness, diabetes mellitus. 

An in-depth grasp of the effectiveness of nutraceuticals in managing 
diabetes is possible through a systematic approach to research that includes 
methodology, findings, and discussions.  
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