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Diabetes mellitus, indicated by increased levels of blood sugar stemming
from inadequate insulin synthesis or poor usage, presents a persistent
metabolic challenge. Nutrition stands as a critical pillar in managing
diabetes, emphasizing a balanced diet with controlled carbohydrate intake
and whole-food emphasis. Yet, implementing nutritional strategies
tailored to individual needs remains challenging due to diverse dietary
information and evolving science. Though consensus on optimal
nutritional therapy lacks uniformity, fundamental dietary principles persist
across diabetes types. Studies have shown the effectiveness of nutritional
interventions in managing other health conditions, underscoring the need
to enhance care for individuals with diabetes. This manuscript delves into
the comprehensive landscape of nutritional guidelines for diabetes
management, addressing macronutrients' roles, micronutrient significance,
herbal supplements, dietary fiber, glycemic index/load comprehension,
and the pivotal role of nutritional counseling. It highlights the importance
of tailored dietary plans, focusing on carbohydrates, proteins, and fats,
while also elucidating the crucial role of micronutrients such as
magnesium, zinc, chromium, and vitamins in diabetes care. Additionally,
it examines the potential benefits and caution around herbal supplements
in diabetes management. This manuscript provides a holistic exploration
of nutritional strategies, emphasizing the need for personalized approaches
and comprehensive support systems to optimize diabetes care and overall
well-being.
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Introduction: -

Diabetes mellitus represents a persistent metabolic issue described by elevated levels of blood sugar as a result of
either inadequate insulin synthesis (Type 1) or the body's ineffectual use of insulin (Type 2) [1-3]. The three primary
types include Type 1, an autoimmune condition attacking pancreatic beta cells, reducing insulin production; Type 2,

16



stemming from insulin resistance, leading to increased blood sugar levels [4-6]. Both types result in heightened
blood sugar levels, causing long-term complications affecting the heart, kidneys, eyes, and nerves [7, 8]. Gestational
diabetes, occurring during pregnancy due to hormonal changes impacting insulin function, is also prevalent
[9].Nutrition plays a critical role in managing diabetes by regulating blood sugar levels. A well-rounded diet with
appropriate carbohydrate intake, emphasizing whole grains, fruits, vegetables, lean proteins, and healthy fats, is
essential for this purpose. Monitoring portion sizes and avoiding sugary drinks and processed foods are vital
components [10]. The National Academy of Medicine defines nutrition therapy as modifying nutrient or whole-food
intake to treat a disease or condition [11]. To complement diabetes nutrition therapy, healthcare team members offer
evidence-based guidance for healthy food choices, meeting individual needs, and optimizing overall health. The
Dietary Guidelines for Americans (2015-2020) offer a foundation for healthy eating, recommending a balanced
eating pattern accounting for all foods and beverages within a suitable calorie level [12].Modern dietary approaches
for individuals with diabetes are shaped by clinical research, portion control, and personalized lifestyle changes. A
one-size-fits-all diet sheet isn’t sufficient; instead, a team effort led by a nutrition therapy expert is necessary for
lifestyle modifications and support. Dietary recommendations should be tailored and accepted by diabetic patients,
aligning with goals akin to those for healthy individuals.Leading authorities and professional bodies underscore the
significance of proper nutrition therapy in diabetes treatment. Yet, implementing and ensuring compliance with the
nutritional plan poses challenges. Varied dietary structures based on diabetes type and medication, an abundance of
dietary information from diverse sources, and evolving nutritional science contribute to these challenges. While
nutritional interventions may differ, the fundamental dietary principles remain similar for all diabetic patients and
those with related conditions.The absence of unanimous consensus among professionals on the optimum nutritional
remedy for diabetes contributes to ongoing scientific disputes, potentially confusing both patients and healthcare
providers. Studies involving nutritional therapy have shown effectiveness in managing other health conditions, like
HIV [13]. Ali et al. [14] pointed out that nearly half of American individuals with diabetes did not fulfill
recommended treatment objectives between 1999 and 2010 despite improvements in risk factor reduction and
compliance to preventative interventions. Hence, there's a pressing need to enhance the overall care for individuals
with diabetes.

Nutritional Guidelines For Diabetes Management

Guidelines for managing diabetes encompass various aspects, with nutrition being a key component. Diabetes,
marked by increased levels of blood sugar, necessitates a thoughtful dietary approach to regulate glucose and avert
complications [15]. Familiarizing oneself with the core nutritional guidelines for diabetes empowers individuals to
make intelligent food decisions, fostering better health and general well-being. Achieving a balance among
macronutrients, micronutrients, dietary fiber, and glycemic index forms the foundation of effective diabetes
management [10].

Macronutrients in Diabetes Mellitus Management: The Role of Carbohydrates, Proteins, and Fats

In effectively managing diabetes, maintaining a balanced intake of macronutrients holds significant importance.
Understanding how carbohydrates, proteins, and fats impact blood sugar levels aids individuals in making informed
dietary choices [16]. A diet abundant in whole grains, lean proteins, and healthy fats, combined with portion control
and consistent monitoring, serves as the cornerstone for effective diabetes management. Tailoring the ideal mix of
carbohydrates, proteins, and fats to individual metabolic goals and preferences is crucial, always mindful of total
calorie intake for weight management or maintenance. Seeking guidance from healthcare professionals or registered
dietitians is essential to personalize dietary plans, optimize diabetes care [10].

Carbohydrates:

These are a primary energy source significantly affecting blood sugar levels. Monitoring and controlling
carbohydrate intake are vital in diabetes management. Notably, not all carbohydrates behave the same. Simple
carbohydrates from sugars and processed foods can swiftly spike blood glucose, while complex carbohydrates
present in whole grains, fruits, and vegetables lead to a more gradual increase. Consistency in portion sizes and
types of carbohydrates consumed aids in regulating blood sugar levels, preventing abrupt fluctuations that can be
detrimental for those with diabetes [17]. While the optimal carbohydrate intake remains uncertain, most Americans
with type 1 or type 2 diabetes consume moderate amounts. Low-carb diets might reduce the need for
antihyperglycemic drugs and improve glycemia, but they're not recommended for individuals with certain conditions
like renal illness, eating disorders, pregnancy, or nursing. The American Dietary Association advocates for a
healthy, high-fiber diet comprising whole grains, dairy, fruits, vegetables, and legumes. Education on mealtime
insulin dosage and carbohydrate tracking is advised for type 1 and type 2 diabetic patients, emphasizing a consistent
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carbohydrate schedule for those on set daily insulin dosages. To regulate blood sugar and weight, avoiding nutrient-
dense foods and beverages with added sugars is recommended [18].

Proteins:

These play pivotal roles in bodily functions such as tissue repair, immune function, and hormone production [19].
When consumed on their own, proteins minimally impact blood sugar levels in diabetes management. However,
certain protein-rich foods, like fatty or processed meats, might contain hidden fats and preservatives that indirectly
affect blood sugar. Opting for lean protein sources like poultry, fish, legumes, and tofu is beneficial. Balancing
protein intake with other macronutrients contributes to maintaining steady blood sugar levels and overall health for
individuals with diabetes [10]. In people with type 2 diabetes, eating protein can boost insulin sensitivity without
raising blood glucose levels. Consequently, it is not recommended to treat or prevent hypoglycemia with sources of
carbohydrates high in protein [18].

Fats:

Essential for nutrient absorption, hormone production, and energy, fats require moderation. Excessive intake of
saturated and trans fats can lead to insulin resistance and elevate the risk of cardiovascular complications in diabetes
[21, 22]. Opting for healthier fat sources like avocados, nuts, seeds, and olive oil can offer numerous health benefits
and aid in diabetes management while reducing associated risks [23]. Though there is still debate on the optimal
total fat intake for diabetics, emphasizing fat quality over quantity is crucial. Individuals with diabetes face an
elevated risk of cardiovascular disease (CVD). Studies suggest that reducing saturated and trans fats, linked to
increased LDL cholesterol, can mitigate CVD risk [26, 27]. Recommendations from health organizations advise
limiting dietary saturated and trans-fat intake [28]. Guidelines recommend that 20% to 35% of total calories come
from fat for healthy persons [29, 30]. There is little researchfor fat intake references specifically for those with
diabetes, hence emphasizing an individualized approach. It is advised to consume foods high in long-chain n-3 fatty
acids (EPA and DHA), such as nuts and fatty fish, to prevent or treat CVD. However, routine use of n-3 dietary
supplements lacks robust evidence [18].

The Crucial Role of Micronutrients in Managing Diabetes Mellitus

Diabetes management requires a holistic approach, and while diet and medication take center stage, the significance
of micronutrients is increasingly recognized. Micronutrients, including vitamins and minerals, play vital roles in
glucose metabolism, insulin sensitivity, and overall health for those with diabetes [31]. Understanding their impact
is crucial for comprehensive care.

Among these micronutrients, magnesium is notably important in diabetes management. Research links magnesium
deficiency to insulin resistance, a vitalcharacteristic of type 2 diabetes. Supplementing magnesium has been shown
to enhance insulin sensitivity and glycemic control [32]. Leafy greens, nuts, seeds, and whole grains are rich sources
of magnesium [33].

Zinc, though needed in smaller amounts, is essential for insulin storage and secretion. Low zinc levels are often
observed in individuals with diabetes, and supplementation may aid in better glycemic control. Meats, shellfish,
legumes, and nuts are good zinc sources [34].

Chromium, a trace mineral, shows potential in enhancing insulin action. Supplementation has demonstrated positive
outcomes in glucose metabolism and reducing HbAlc levels in diabetes [35]. Foods like broccoli, barley, and green
beans contain moderate amounts of chromium.

Vitamin D, known for its role in bone health, has implications for diabetes management. Adequate levels may
improve insulin secretion and sensitivity, aiding glycemic control [36]. Sunlight exposure and fortified foods like
fatty fish, eggs, and dairy products offer natural sources of vitamin D [37].

Vitamins C and E act as antioxidants, crucial in diabetes due to increased oxidative stress observed in diabetic

individuals [38-40]. These vitamins help reduce oxidative damage, potentially alleviating diabetes-related
complications [41]. Citrus fruits, berries, nuts, seeds, and vegetable oils are rich in these vitamins.
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While these micronutrients offer potential benefits, it's essential to obtain them through a balanced diet rather than
relying solely on supplements. A diverse diet rich in fruits, vegetables, whole grains, lean proteins, and healthy fats
can offer adequate crucial micronutrients for those managing diabetes.

Herbal supplements for the treatment of Diabetes mellitus

Medicinal plants and plant-based remedies have long been utilized globally as cost-effective options for preventing
and treating diabetes, especially in many developing nations [42, 43]. Several widely used medications today are
structurally derived from natural chemicals present in traditional medicinal plants [44, 45]. For instance, metformin,
a well-known anti-hyperglycemic drug for diabetes, is produced Galega officinalis, a plant traditionally used for
diabetes treatment [46]. Some regularly used medicinal plants and vitamins with blood glucose-lowering effects,
beneficial for immune system enhancement and blood sugar management, include Momordica charantia (Bitter
Melon), Ocimumgratissmum (Scent Leaf), Allium sativum (garlic), Hibiscus sabdariffa L. (Roselle Plant),
Pterocarpus santalinoids, Chromolaena odorata, Moringa oleifera, Cajanus cajan, and Zingiber officinale Rosc
(Ginger) [47-49]. Given their accessibility, affordability, and usefulness, many developing countries, and some
affluent nations, rely on these medicinal plants to address healthcare needs. The bioactive constituents present in
these plants account for their various pharmacological effects, including their hypoglycemic properties [50-
52].Recent years have witnessed interest in assessing the effects of cinnamon, curcumin, and other herbs and spices
on diabetic patients. However, current recommendations from the ADA (American Diabetes Association) regarding
Lifestyle Management conclude that, based on available evidence, there isn't sufficient clarity to recommend herbs
or spices as a cure for Type 2 Diabetes [18]. Additionally, because herbal supplements are unregulated and have a
wide range of contents, the ADA advises against using them. They draw attention to the possible hazards since herbs
may interfere with other drugs used to manage diabetes [10].

Embracing Dietary Fiber: A Key Player in Diabetes Mellitus Management

In the landscape of managing diabetes, dietary fiber often takes a backstage role despite its significant impact.
However, it plays a crucial part in supporting individuals dealing with diabetes mellitus [53]. Dietary fiber, a type of
carbohydrate found in plant-based foods, comes in soluble and insoluble forms. Soluble fiber, present in foods like
oats, legumes, and fruits, dissolves in water, forming a gel-like substance that slows digestion and sugar absorption.
In contrast, insoluble fiber from whole grains and vegetables adds bulk to stool, promoting healthy digestion [54].
Patients with diabetes should aim for a daily intake of 20 to 35 grams of fiber from raw vegetables and unprocessed
grains (or about 14 grams per 1,000 kilocalories consumed) [18]. Higher dietary fiber intake is associated with
reduced overall mortality in individuals with diabetes [55].

The inclusion of dietary fiber is immensely valuable for those with diabetes. Foods rich in fiber typically have a
lower glycemic index, leading to a slower increase in blood sugar levels after consumption. This delayed digestion
and absorption contribute to better blood sugar control, a crucial asset in diabetes management.

Soluble fiber, especially, enhances insulin sensitivity by moderating glucose release into the bloodstream. This
moderation reduces the need for insulin, which is particularly beneficial for individuals with type 2 diabetes and
insulin resistance [56]. The benefits of dietary fiber extend beyond glycemic control—it promotes a sense of
satietyand assists in weight control, a critical aspect of diabetes care, especially in preventing or managing type 2
diabetes [56].Moreover, dietary fiber fosters a healthier gut environment by nurturing beneficial gut bacteria. This
can positively influence overall health and metabolism, potentially impacting insulin sensitivity and inflammation
levels, crucial factors in diabetes management [57].Including fiber-rich foods in daily meals should be a priority for
individuals managing diabetes. Options include whole grains like oats, barley, and quinoa; legumes such as lentils
and beans; fruits like berries, apples, and oranges; and vegetables like broccoli, carrots, and Brussels sprouts.

Understanding Glycemic Index and Glycemic Load in Diabetes Management

The Glycemic Index (GI) and Glycemic Load (GL) stand as powerful tools in the multifaceted world of diabetes
management. Understanding and applying these concepts empower individuals to make informed dietary choices,
crucial for blood sugar control and reducing associated risks [16]. Integrating these tools with a balanced diet and
lifestyle adjustments significantly improves diabetic patients’ quality of life.

The Glycemic Index measures how quickly carbohydrate-rich foods elevate blood sugar levels to a standard meal,

which is commonly simple glucose or white bread with a GI of 100. This scale categorizes over 600 foods according
to their capacity to increase the level of blood sugar. High-fiber, low-GI foods have been shown to delay glucose
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absorption, aiding in blood sugar regulation. Research indicates that the kind and quantity of carbohydrates have an
impact on estimating the glycemic response to a meal, as demonstrated by the 2011 review conducted by Marsh et
al. [58]. Low-GIl carbohydrate diets have been associated with a lower incidence of type 2 diabetes and
cardiovascular disease. Additionally, research has shown that people with diabetes had improved levels of insulin
sensitivity and A1C. Low-GlI diets may also help control weight by affecting fuel distribution and appetite. Given
the absence of demonstrated adverse effects, the GI proves to be an essential consideration in managing diabetes
through diet [59].In contrast, the Glycemic Load takes into account the quantity of carbohydrates consumed,
offering a more robust perspective. Both the quality and quantity of carbohydrates in a serving are considered,
providing insight into their actual impact on blood sugar levels [60].

These tools—GI and GL—serve as valuable guides, with the Gl reflecting how quickly food affects blood sugar and
the GL offering a broader understanding by considering both the quality and quantity of carbohydrates consumed.
Integrating this knowledge into dietary choices supports improved blood sugar regulation and lowers their chance of
developing diabetes-related problems.

Significance of Gl and GL in Diabetes Management
Understanding the Glycemic Index (Gl) and Glycemic Load (GL) offers valuable insights for individuals managing
diabetes, aiding in informed dietary decisions and several aspects of health:

Blood Glucose Control: Opting for low-GlI foods helps prevent sudden spikes in blood sugar, contributing to better
glycemic control [60].

Weight Management: Lower Gl foods often promote prolonged satiety, supporting weight management—an
important factor as obesity significantly escalates the risk of Type 2 diabetes [61].

Reduced Risk of Complications: Consistently elevated levels of blood sugar can lead to long-term problems like
heart disorders, nerve damage, and renal issues. Managing Gl and GL helps maintain stable glucose levels, reducing
the risk of such complications [61].

Individualized Diet Planning: Gl and GL assist healthcare professionals in crafting personalized meal plans for
patients, emphasizing foods that maintain steady blood sugar levels [18].

Incorporating low-GI foods such as whole grains, legumes, non-starchy vegetables, and lean proteins into daily
meals is crucial. This can be complemented by monitoring portion sizes and considering the overall GL of a meal.
However, it's essential to recognize that while GI and GL are useful, they aren't the sole determinants of a healthy
diet. Factors like fiber content, nutrient density, and overall diet quality should also be taken into account [62].
Balancing these aspects provides a more comprehensive approach to diabetes management and overall well-being.

Nutritional Counseling and Support in Diabetes Mellitus Management

Nutritional counseling is a pivotal element in managing diabetes mellitus. It serves as a linchpin by fostering a deep
understanding of the intricate relationship between diet and blood sugar, empowering individuals to make informed
choices, and creating a supportive environment that significantly contributes to improved glycemic control and
overall well-being. Here's how nutritional counseling plays a crucial role:

Individualized Approach:

Recognizing that people respond differently to various foods, nutritional counseling takes a personalized approach.
It tailors dietary recommendations based on individual factors such as age, weight, medications, and lifestyle to
optimize blood sugar control [10].

Focus on Balance:

Rather than advocating for outright exclusion, counseling emphasizes balanced meals. It considers carbohydrates,
proteins, fats, fibers, and other nutrients. Portion control and meal timing are essential components of this approach
[10].
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Education and Empowerment:

Understanding the impact of different foods on blood sugar levels empowers individuals to make informed choices.
This knowledge goes beyond the individual to involve their families, fostering a supportive environment that aids in
managing diabetes effectively.

Nutritional counseling isn't solely about dietary modifications; it's a holistic approach that educates, empowers, and
supports individuals in taking charge of their health. By comprehensively addressing diet, it becomes a foundational
aspect of diabetes management that contributes significantly to overall well-being.

Key Components of Nutritional Support
Meal planning under the guidance of a registered dietitian or nutritionist is a key aspect of diabetes management.
Here are some important components:

Tailored Meal Plans:

Professionals collaborate with individuals to create meal plans that align with their preferences and cultural
backgrounds. This includes guidance on food choices, portion sizes, and meal timings, aiming to maintain stable
blood sugar levels.

Carbohydrate Management:

Since carbohydrates significantly impact blood sugar, managing their intake is crucial. Strategies involve
considering the glycemic index/load of foods, opting for whole grains, and distributing carbohydrates across meals
for better glycemic control. This helps in regulating blood sugar levels more effectively [63].

Promotion of Healthy Eating Habits:

Encouraging the adoption of healthier eating habits is fundamental. This involves reducing processed foods,
increasing the intake of fruits and vegetables, and choosing lean proteins and healthy fats. These dietary shifts
contribute to better overall health and aid in managing diabetes more effectively.

Support systems contribute significantly to the success of nutritional counseling
A comprehensive approach to diabetes management involves a collaborative effort among various healthcare
professionals and support networks:

Healthcare Professionals:

A team comprising healthcare providers, dietitians, and diabetes educators ensures a well-rounded approach to
managing diabetes. This collaboration offers consistent guidance and support to individuals dealing with the
condition [64].

Family and Community Support:

Involving family members in the management process fosters adherence to dietary recommendations and lifestyle
changes. Their support can significantly impact an individual's ability to manage their condition effectively.
Additionally, community programs and support groups encourage shared experiences, and access to valuable
resources, offering an essential support system for those navigating diabetes. This sense of community helps
individuals feel understood and supported in their journey.

Conclusion:-

This article underscores the pivotal role of nutrition in managing diabetes mellitus, a lingeringdisorderdescribed by
increasedlevels of blood sugar. It navigates the multifaceted landscape of dietary interventions, emphasizing the
importance of tailored nutritional strategies to mitigate complications and optimize overall well-being for
individuals with diabetes.Exploring macronutrients like carbohydrates, fats, and proteins, alongside micronutrients
like magnesium, zinc, and vitamins, the manuscript highlights their significant impact on blood sugar regulation and
overall health. Moreover, it delves into the nuanced aspects of dietary fiber, glycemic index/load, and herbal
supplements, offering insights into their potential benefits and cautionary considerations in diabetes management.A
key takeaway is the necessity of personalized dietary plans, education, and comprehensive support systems.
Nutritional counseling emerges as a linchpin, empowering individuals to make informed choices and adopt healthier
eating habits, thereby enhancing glycemic control and fostering a better quality of life. Collaboration among
healthcare professionals and robust familial and community support networks further amplifies the effectiveness of
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diabetes management strategies.In essence, the manuscript emphasizes the need for a holistic and individualized
approach to nutrition in diabetes care. By embracing tailored dietary interventions, understanding the complexities
of various nutrients, and incorporating lifestyle modifications supported by education and guidance, individuals can
navigate diabetes mellitus more effectively, paving the way for improved health outcomes and enhanced overall
well-being.

References:-

1.

10.

11.

12.

13.

14.

15.

16.

Agbafor KN, Onuoha SC, Ominyi MC, Orinya OF, Ezeani N, Alum EU. Antidiabetic, Hypolipidemic and
Antiathrogenic Properties of Leaf Extracts of Ageratum conyzoides in Streptozotocin-Induced diabetic rats.
International Journal of Current Microbiology and Applied Sciences. 2015; 4 (11):816-824.
http://www.ijcmas.com. https://www.ijcmas.com/vol-4-11/Agbafor,%20K.%20N,%20et%20al.pdf

Aja PM, Ani OG, Offor CE, Orji UO, Alum EU. Evaluation of Anti-Diabetic Effect and Liver Enzymes
Activity of Ethanol Extract of Pterocarpus santalinoides in Alloxan Induced Diabetic Albino Rats. Global
Journal of Biotechnology & Biochemistry. 2015;10 (2): 77-83. DOI: 10.5829/idosi.gjbb.2015.10.02.93128.

Aja PM, Igwenyi 10, Ugwu OPC, Orji OU, Alum EU. Evaluation of Anti-diabetic Effect and Liver Function
Indices of Ethanol Extracts of Moringa oleifera and Cajanus cajan Leaves in Alloxan Induced Diabetic Albino
Rats. Global Veterinaria. 2015;14(3): 439-447. DOI: 10.5829/idosi.gv.2015.14.03.93129.

Uti DE, Igile GO, Omang WA, Umoru GU, Udeozor PA, Obeten UN, Ogbonna ON, Ibiam UA, Alum EU,
Ohunene OR, Chukwufumnanya MJ, Oplekwu RI, Obio WA.Anti-Diabetic Potentials of Vernonioside E
Saponin; A Biochemical Study. Natural Volatiles and Essential Oils. 2021; 8(4): 14234-14254.

Offor CE, Ugwu OPC, Alum EU. The Anti-Diabetic Effect of Ethanol Leaf-Extract of Allium sativum on
Albino Rats. International Journal of Pharmacy and Medical Sciences. 2014; 4 (1): 01-03. DOI:
10.5829/idosi.ijpms.2014.4.1.1103.

Alum EU, Umoru GU, Uti DE, Aja PM, Ugwu OP, Orji OU, Nwali BU, Ezeani N, Edwin N, Orinya FO.
Hepato-protective effect of Ethanol Leaf Extract of Datura stramonium in Alloxan-induced Diabetic Albino
Rats. Journal of Chemical Society of Nigeria. 2022; 47 (3): 1165 - 1176.
https://doi.org/10.46602/jcsn.v47i5.819.

Ugwu OPC, Alum EU, Okon MB, Aja PM, Obeagu El, Onyeneke EC. Ethanol root extract and fractions
of Sphenocentrumjollyanum abrogate hyperglycemia and low body weight in Streptozotocin-induced diabetic
Wistar albino Rats, RPS Pharmacy and Pharmacology Reports. 2023; 2,1-
6.https://doi.org/10.1093/rpsppr/rqad010.

American Diabetes Association. (2020). Pathogenesis of Type 1 and Type 2 Diabetes Mellitus.

Obeagu El, Scott GY, Amekpor F, Ugwu OPC, Alum EU. COVID-19 infection and Diabetes: A Current Issue.
International Journal of Innovative and Applied Research. 2023; 11(01): 25-30. DOI: 10.58538/1JIAR/2007.
DOI URL: http://dx.doi.org/10.58538/1JIAR/2007.

Evert AB, Dennison M, Gardner CD, Garvey WT, et al. Nutrition Therapy for Adults With Diabetes or
Prediabetes: A Consensus Report. Diabetes Care 1 May 2019; 42 (5): 731-754. https://doi.org/10.2337/dcil19-
0014

Institute of Medicine. The Role of Nutrition in Maintaining Health in the Nation’s Elderly: Evaluating Coverage
of Nutrition Services  for  the Medicare Population [Internet], 1999. Available
from https://www.nap.edu/catalog/9741/the-role-of-nutrition-in-maintaining-health-in-the-nations-elderly.

U.S. Department of Health and Human Service; U.S. Department of Agriculture. 2015-2020 Dietary Guidelines
for Americans, 8th edition [Internet], 2015. Available
from https://health.gov/dietaryguidelines/2015/guidelines/.

Alum EU, Obeagu EI, Ugwu OPC, Samson AO, Adepoju AO, Amusa MO. Inclusion of nutritional counseling
and mental health services in HIV/AIDS management: A paradigm shift. Medicine. 2023;102:41(e35673).
http://dx.doi.org/10.1097/MD.0000000000035673.PMID: 37832059; PMCID: PMC10578718.

Ali MK, Bullard KM, Saaddine JB, Cowie CC, Imperatore G, Gregg EW. Achievement of goals in U.S.
diabetes care, 1999-2010. N Engl J Med. 2013 Apr 25;368(17):1613-24. doi: 10.1056/NEJMsal1213829.
Erratum in: N Engl J Med. 2013 Aug 8;369(6):587. PMID: 23614587.

American Diabetes Association. (2021). Lifestyle Management: Standards of Medical Care in Diabetes.
Diabetes Care, 44(Supplement 1), S111-S134.

Obeagu EI, Ugwu OPC, Alum EU. Poor glycaemic control among diabetic patients; A review on associated
factors. Newport International Journal of Research in Medical Sciences (NIJRMS). 2023; 3(1):30-33.
https://nijournals.org/newport-international-journal-of-research-in-medical-sciences-nijrms-volume-3-issue-1-
2023/.

22



https://www.researchgate.net/profile/Stanley_Onuoha/publication/311106130_Antidiabetic_Hypolipidemic_and_Antiathrogenic_Properties_of_Leaf_Extracts_of_Ageratum_conyzoides_in_Streptozotocin-Induced_diabetic_rats/links/583e292c08aeda6968070ee2/Antidiabetic-Hypolipidemic-and-Antiathrogenic-Properties-of-Leaf-Extracts-of-Ageratum-conyzoides-in-Streptozotocin-Induced-diabetic-rats.pdf
https://www.researchgate.net/profile/Stanley_Onuoha/publication/311106130_Antidiabetic_Hypolipidemic_and_Antiathrogenic_Properties_of_Leaf_Extracts_of_Ageratum_conyzoides_in_Streptozotocin-Induced_diabetic_rats/links/583e292c08aeda6968070ee2/Antidiabetic-Hypolipidemic-and-Antiathrogenic-Properties-of-Leaf-Extracts-of-Ageratum-conyzoides-in-Streptozotocin-Induced-diabetic-rats.pdf
http://www.ijcmas.com/
https://www.ijcmas.com/vol-4-11/Agbafor,%20K.%20N,%20et%20al.pdf
http://www.nveo.org/index.php/journal/article/view/3067
http://www.nveo.org/index.php/journal/article/view/3067
https://doi.org/10.46602/jcsn.v47i5.819
https://doi.org/10.1093/rpsppr/rqad010
http://dx.doi.org/10.58538/IJIAR/2007
https://doi.org/10.2337/dci19-0014
https://doi.org/10.2337/dci19-0014
https://www.nap.edu/catalog/9741/the-role-of-nutrition-in-maintaining-health-in-the-nations-elderly
https://health.gov/dietaryguidelines/2015/guidelines/
http://dx.doi.org/10.1097/MD.0000000000035673
https://nijournals.org/newport-international-journal-of-research-in-medical-sciences-nijrms-volume-3-issue-1-2023/
https://nijournals.org/newport-international-journal-of-research-in-medical-sciences-nijrms-volume-3-issue-1-2023/

17.
18.
19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

American Diabetes Association. Nutrition Therapy for Adults With Diabetes or Prediabetes: A Consensus
Report. Diabetes Care. 2021; 44(2), 297-315.

American Diabetes Association. Diabetes Care. 2019 Jan;42 Supplement 1:546-S60.

Ibiam UA, Alum EU, Aja PM, Orji OU, Nwamaka NN, Ugwu OPC. Comparative analysis of chemical
composition of Buchholzia coriacea ethanol leaf-extract, aqueous and ethylacetate fractions. Indo Am J Pharm
Sci. 2018; 5(7):6358- 69. doi: 10.5281/zenod0.1311171.

National Kidney Foundation. KDOQI clinical practice guidelines for diabetes and chronic kidney disease. Am J
Kidney Dis. 2012;49 Suppl 2:5S1-S179.

Aja PM, Igwenyi 10, Ugwu OPC, Orji OU, Alum EU. Evaluation of Anti-diabetic Effect and Liver Function
Indices of Ethanol Extracts of Moringa oleifera and Cajanus cajan Leaves in Alloxan Induced Diabetic Albino
Rats. Global Veterinaria. 2015;14(3): 439-447. DOI: 10.5829/idosi.gv.2015.14.03.93129.

Ugwu OPC, Alum EU, Obeagu El, Okon MB, Aja PM, Samson AO, Amusa MO, Adepoju AO. Effect of
Ethanol leaf extract of Chromolaena odorata on lipid profile of streptozotocin induced diabetic wistar albino
rats.IAA  Journal of Biological Sciences. 2023;10(1):109-117.  https://www.iaajournals.org/wp-
content/uploads/2023/03/IAAJB-101109-117-2023-Effect-of-Ethanol-leaf-extract-of-Chromolaena-odorata-on-
lipid-profile-of-streptozotocin-induced-diabetic-wistar-albino-rats..docx.pdf.

Franz MJ, Bantle JP, Beebe CA, Brunzell JD, Chiasson JL, Garg A, Holzmeister LA, Hoogwerf B, Mayer-
Davis E, Mooradian AD, Purnell JQ, Wheeler M; American Diabetes Association. Evidence-based nutrition
principles and recommendations for the treatment and prevention of diabetes and related complications.
Diabetes Care. 2003 Jan;26 Suppl 1:S51-61. doi: 10.2337/diacare.26.2007.s51. PMID: 12502619.

Offor CE, Anyanwu E, Alum EU, Egwu C. Effect of Ethanol Leaf-Extract of Ocimumbasilicum on Plasma
Cholesterol Level of Albino Rats. International Journal of Pharmacy and Medical Sciences. 2013; 3 (2): 11-13.
DOI: 10.5829/idosi.ijpms.2013.3.2.1101.

Alum EU, Obeagu El, Ugwu OPC, Aja PM, Okon MB. HIV Infection and Cardiovascular diseases: The
obnoxious Duos. Newport International Journal of Research in Medical Sciences (NIJRMS), 2023; 3(2): 95-99.
https://nijournals.org/wp-content/uploads/2023/07/N1JRMS-3-295-99-2023.pdf.

Aja PM, Chiadikaobi CD, Agu PC, Ale BA, Ani OG, Ekpono EU, et al. Cucumeropsismannii seed oil
ameliorates Bisphenol-A-induced adipokines dysfunctions and dyslipidemia. Food Sci Nutr. 2023 Feb
18;11(6):2642-2653. doi: 10.1002/fsn3.3271.

Uti DE, Ibiam UA, Omang WA, Udeozor PA, Umoru GU, Nwadum SK, et al. Buchholzia coriacea Leaves
Attenuated Dyslipidemia and Oxidative Stress in Hyperlipidemic Rats and Its Potential Targets In Silico.
Pharmaceutical Fronts. 2023; 05(03): el141-e152.
DOI: 10.1055/5-0043-1772607.

Millen BE, Wolongevicz DM, de Jesus JM, Nonas CA, Lichtenstein AH. 2013 American Heart
Association/American College of Cardiology Guideline on Lifestyle Management to Reduce Cardiovascular
Risk: practice opportunities for registered dietitian nutritionists. J AcadNutr Diet. 2014 Nov;114(11):1723-9.
doi: 10.1016/j.jand.2014.07.037. Epub 2014 Oct 24. PMID: 25439080.

Institute of Medicine. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol,
Protein, and Amino Acids. Washington, DC, National Academies Press, (Internet) 2005. http:
/Inationalacademies.org/hmd/~/media/Files/Activity%20Files/Nutrition/DRI-Tables
/8_Macronutrient%20Summary.pdf?la=en.

Position of the Academy of Nutrition and Dietetics. Dietary Fatty Acids for Healthy Adults. J AcadNutr
Diet. 2014;114:136-153.

Cafas JMH, Gutierrez MAG, Ossa AB. What is Glycaemic Variability and which Pharmacological Treatment
Options are Effective? A Narrative Review. touchREVEndocrinol. 2023 Jul;19(2):16-21. doi:
10.17925/EE.2023.19.2.4. Epub 2023 Jul 7. PMID: 38046184; PMCID: PMC10688563.

Mamilla M, Yartha SGR, Tuli R, Konipineni S, Rayaprolu DT, Borgharkar G, Kalluru PKR, Thugu TR. Role of
Magnesium in Diabetic Nephropathy for Better Outcomes. Cureus. 2023 Aug 7;15(8):e43076. doi:
10.7759/cureus.43076. PMID: 37692668; PMCID: PMC10484355.

Alum EU, Oyika MT, Ugwu OPC, Aja PM, Obeagu El, Egwu CO, Okon MB. Comparative analysis of mineral
constituents of ethanol leaf and seed extracts of Datura stramonium. IDOSR JOURNAL OF APPLIED
SCIENCES. 2023d; 8(1):143-151. https://doi.org/10.59298/IDOSR/2023/12.1.7906.

Hussein M, Fathy W, Hassan A, Elkareem RA, Marzouk S, Kamal YS. Zinc deficiency correlates with severity
of diabetic polyneuropathy. Brain Behav. 2021 Oct;11(10):e2349. doi: 10.1002/brb3.2349. Epub 2021 Sep 14.
PMID: 34521153; PMCID: PMC8553312.

23



https://nijournals.org/wp-content/uploads/2023/07/NIJRMS-3-295-99-2023.pdf
http://nationalacademies.org/hmd/~/media/Files/Activity%20Files/Nutrition/DRI-Tables/8_Macronutrient%20Summary.pdf?la=en
http://nationalacademies.org/hmd/~/media/Files/Activity%20Files/Nutrition/DRI-Tables/8_Macronutrient%20Summary.pdf?la=en
http://nationalacademies.org/hmd/~/media/Files/Activity%20Files/Nutrition/DRI-Tables/8_Macronutrient%20Summary.pdf?la=en

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

Suksomboon N, Poolsup N, Yuwanakorn A. Systematic review and meta-analysis of the efficacy and safety of
chromium supplementation in diabetes. J Clin Pharm Ther. 2014 Jun;39(3):292-306. doi: 10.1111/jcpt.12147.
Epub 2014 Mar 17. PMID: 24635480.

Argano C, Mirarchi L, Amodeo S, Orlando V, Torres A, Corrao S. The Role of Vitamin D and Its Molecular
Bases in Insulin Resistance, Diabetes, Metabolic Syndrome, and Cardiovascular Disease: State of the Art. Int J
Mol Sci. 2023 Oct 23;24(20):15485. doi: 10.3390/ijms242015485. PMID: 37895163; PMCID: PMC10607188.
Alum EU, Aja W, Ugwu OPC, Obeagu EI, Okon MB. Assessment of vitamin composition of ethanol leaf and
seed extracts of Datura  stramonium.  Avicenna J Med Biochem. 2023; 11(1):92-
97.doi:10.34172/ajmb.2023.2421.

Offor CE, Ugwu Okechukwu PU, Alum Esther U. Determination of ascorbic acid contents of fruits and
vegetables. Int J Pharm Med Sci. 2015;5(1):1-3. doi: 10.5829/ idosi.ijpms.2015.5.1.1105.

Alum EU, Ibiam UA, Ugwuja El, Aja PM, Igwenyi 1.0, Offor CE, et al. Antioxidant Effect of
Buchholziacoriacea Ethanol Leaf Extract and Fractions on Freund’s Adjuvant-induced Arthritis in Albino Rats:
A Comparative Study. SlovenianVeterinary Research. 2022; 59 (1): 31-45. doi: 10.26873/svr-1150-2022.
Obeagu El, Obeagu GU, Ezeonwumelu JOC, Alum EU, Ugwu OPC. Antioxidants and Pregnancy: Impact on
Maternal and Fetal Health.Newport International Journal of Biological and Applied Sciences. 2023; 4 (1):17-25.
https://doi.org/10.59298/N1JBAS/2023/1.3.11111

Saucedo R, Ortega-Camarillo C, Ferreira-Hermosillo A, Diaz-Veldzquez MF, Meixueiro-Calderdn C, Valencia-
Ortega J. Role of Oxidative Stress and Inflammation in Gestational Diabetes Mellitus. Antioxidants (Basel).
2023 Sep 29;12(10):1812. doi: 10.3390/antiox12101812. PMID: 37891891; PMCID: PMC10604289.

Alum EU, Inya JE, Ugwu OPC, Obeagu IE, Aloke C, Aja PM, Okpata MG, John EC, Orji MO, Onyema O.
Ethanolic leaf extract of Datura stramonium attenuates Methotrexate-induced Biochemical Alterations in Wistar
Albino rats. RPSPharmacy and Pharmacology Reports. 2023; 2(1):1-6. doi: 10.1093/rpsppr/rqac011.

Alum EU, Ugwu OPC, Aja PM, Obeagu El, Inya JE, Onyeije PE, et al. Restorative effects of ethanolic leaf
extract of Datura stramonium against methotrexate-induced hematological impairments, Cogent Food &
Agriculture. 2023; 9:1, DOI: 10.1080/23311932.2023.2258774.https://d0i.org/10.1080/23311932.2023.2258774
Egwu CO, Offor CE, Alum EU. Anti-diabetic effects of Buchholzia coriacea ethanol seed Extract and
Vildagliptin on Alloxan-induced diabetic albino Rats. International Journal of Biology, Pharmacy and Allied
Sciences (1JBPAS). 2017, 6 (6): 1304-1314. www.ijbpas.com.
https://ijbpas.com/pdf/2017/June/1497506120MS%201JBPAS%202017%204202.pdf

Ugwu OPC, Kungu E, Inyangat R, Obeagu EIl, Alum EU, Okon MB, Subbarayan S, Sankarapandiyan V.
Exploring Indigenous Medicinal Plants for Managing Diabetes Mellitus in Uganda: Ethnobotanical Insights,
Pharmacotherapeutic Strategies, and National Development Alignment. INOSR Experimental Sciences. 2023;
12(2):214-224. https://doi.org/10.59298/INOSRES/2023/2.17.1000.

Hachkova H., Nagalievska M., Soliljak Z., Kanyuka O., Kucharska A.Z., Soko6t-Letowska A., Belonovskaya E.,
Buko V., Sybirna N. Medicinal Plants Galega officinalis L. and Yacon Leaves as Potential Sources of
Antidiabetic Drugs. Antioxidants. 2021;10:1362. doi: 10.3390/antiox10091362.

Ezeani NN, Alum EU, Orji OU, Edwin N. The Effect of Ethanol Leaf Extract of Pterocarpus santalinoids
(Ntrukpa) on the Lipid Profile of Alloxan-Induced Diabetic Albino Rats. International Digital Organization for
Scientific Research Journal of Scientific Research. 2017; 2 (2): 175-189. www.idosr.org.
https://www.idosr.org/wp-content/uploads/2017/07/IDOSR-JSR-22-175-189-2017-EZEANI-updated.pdf
Ezeani NN, Edwin N, Alum EU, Orji OU, Ugwu OPC. Effect of Ethanol Leaf Extract of Ocimumgratissmum
(Scent Leaf) on Lipid Profile of Alloxan-Induced Diabetic Rats. International Digital Organization for Scientific
Research Journal of Experimental Sciences, 2017; 2 (1): 164-179. www.idosr.org. https://www.idosr.org/wp-
content/uploads/2017/07/IDOSR-JES-21-164-179-2017.-ezeani-2-updated.pdf

Ugwu OPC, Obeagu EI, Alum EU, Okon BM, Aja PM, Amusa MO, Adepoju AO, Samson AO. Effect of
Ethanol Leaf extract of Chromolaena odorata on hepatic markers in streptozotocin-induced diabetic wistar
albino rats. IAA Journal of Applied Sciences, 2023; 9(1):46-56. https://doi.org/10.5281/zenodo.7811625

Alum EU, Famurewa AC, Orji OU, Aja PM, Nwite F, Ohuche SE, Ukasoanya SC, Nnaji LO, Joshua D, Igwe
KU, Chima SF. Nephroprotective effects of Datura stramonium leaves against methotrexate nephrotoxicity via
attenuation of oxidative stress-mediated inflammation and apoptosis in rats. Avicenna J Phytomed. 2023; 13(4):
377-387. doi: 10.22038/ ajp.2023.21903.

Ugwu OPC, Alum EU, Okon MB, Aja PM, Obeagu EI, Onyeneke EC. Anti-nutritional and Gas
Chromatography-Mass  spectrometry (GC-MS) analysis of ethanol root extract and fractions
of Sphenocentrumjollyanum. RPS Pharmacy and Pharmacology Reports, 2023; 2,1-7.
DOI:10.1093/rpsppr/rqad007/7085509

24



https://doi.org/10.59298/NIJBAS/2023/1.3.11111
https://doi.org/10.1080/23311932.2023.2258774
https://doi.org/10.1080/23311932.2023.2258774
http://www.ijbpas.com/
https://doi.org/10.59298/INOSRES/2023/2.17.1000
http://www.idosr.org/
https://www.idosr.org/wp-content/uploads/2017/07/IDOSR-JSR-22-175-189-2017-EZEANI-updated.pdf
https://www.idosr.org/wp-content/uploads/2017/07/IDOSR-JES-21-164-179-2017.-ezeani-2-updated.pdf
https://www.idosr.org/wp-content/uploads/2017/07/IDOSR-JES-21-164-179-2017.-ezeani-2-updated.pdf
https://doi.org/10.5281/zenodo.7811625
http://dx.doi.org/10.1093/rpsppr/rqad007/7085509

52.

53.

54.
55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Alum EU, Mathias CD, Ugwu OPC, Aja PM, Obeagu EI, Uti DE, Okon MB. Phytochemical composition
of Datura stramonium Ethanol leaf and seed extracts: A Comparative Study. IAA Journal of Biological
Sciences.2023; 10(1):118-125.https://www.iaajournals.org/phytochemical-composition-of-datura-stramonium-
ethanol-leaf-and-seed-extracts-a-comparative-study/.

Chen JP, Chen GC, Wang XP, Qin L, Bai Y. Dietary Fiber and Metabolic Syndrome: A Meta-Analysis and
Review of Related Mechanisms. Nutrients. 2017 Dec 26;10(1):24. doi: 10.3390/nu10010024. PMID: 29278406;
PMCID: PMC5793252.

Slavin, J. (2013). Fiber and prebiotics: mechanisms and health benefits. Nutrients, 5(4), 1417-1435.

Nwachoko N, Alum EU. Production and Nutritional Studies of Guinea Corn Spiced Drink and Cassava Fried
Balls.  World Journal of  Pharmaceutical Research (WJPR).  2014;3  (9): 102-108.
www.wjpr.net.https://wjpr.s3.ap-south-1.amazonaws.com/article_issue/1415270353.pdf.

Bulsiewicz WJ. The Importance of Dietary Fiber for Metabolic Health. Am J Lifestyle Med. 2023 Apr
12;17(5):639-648. doi: 10.1177/15598276231167778. PMID: 37711348; PMCID: PMC10498976.

Everard A, Cani PD. Gut microbiota and GLP-1. Reviews in Endocrine and Metabolic Disorders. 2014; 15(3),
189-196.

Marsh K, Barclay A, Colagiuri S, Brand-Miller J. Glycemic index and glycemic load of carbohydrates in the
diabetes diet. Curr Diab Rep. 2011 Apr;11(2):120-7. doi: 10.1007/s11892-010-0173-8. PMID: 21222056.
Barrea L, Vetrani C, Verde L, Frias-Toral E, Ceriani F, Cernea S, et al. Comprehensive Approach to Medical
Nutrition Therapy in Patients with Type 2 Diabetes Mellitus: From Diet to Bioactive Compounds. Antioxidants
(Basel). 2023 Apr 10;12(4):904. doi: 10.3390/antiox12040904. PMID: 37107279; PMCID: PMC10135374.
Kalaitzopoulou I, Theodoridis X, Kotzakioulafi E, Evripidou K, Chourdakis M. The Effectiveness of a Low
Glycemic Index/Load Diet on Cardiometabolic, Glucometabolic, and Anthropometric Indices in Children with
Overweight or Obesity: A Systematic Review and Meta-Analysis. Children (Basel). 2023 Aug 30;10(9):1481.
doi: 10.3390/children10091481. PMID: 37761441; PMCID: PMC10528374.

Hardy DS, Garvin JT, Xu H. Carbohydrate quality, glycemic index, glycemic load and cardiometabolic risks in
the US, Europe and Asia: A dose-response meta-analysis. NutrMetab Cardiovasc Dis. 2020 Jun 9;30(6):853-
871. doi: 10.1016/j.numecd.2019.12.050. Epub 2020 Jan 13. PMID: 32278608.

Ramdath DD, Renwick S, Hawke A, Ramdath DG, Wolever TMS. Minimal Effective Dose of Beans Required
to Elicit a Significantly Lower Glycemic Response Than Commonly Consumed Starchy Foods: Predictions
Based on In Vitro Digestion and Carbohydrate Analysis. Nutrients. 2023 Oct 24;15(21):4495. doi:
10.3390/nu15214495. PMID: 37960148; PMCID: PMC10649573.

Wheeler ML, Daly A, Evert BA, Franz MJ, Geil P, Holzmeister LA, et al. (2012). Choose Your Foods: Food
Lists for Diabetes, 4th Edition, and the 2011 Exchange Lists for Meal Planning. Journal of the Academy of
Nutrition and Dietetics, 112(5), 787-788.

Powers MA, Bardsley J, Cypress M, Duker P, Funnell MM, Fischl AH, Maryniuk MD, Siminerio L, Vivian E.
Diabetes Self-Management Education and Support in Type 2 Diabetes: A Joint Position Statement of the
American Diabetes Association, the American Association of Diabetes Educators, and the Academy of
Nutrition and Dietetics. J AcadNutr Diet. 2015 Aug;115(8):1323-34. doi: 10.1016/j.jand.2015.05.012. Epub
2015 Jun 5. PMID: 26054423.

25



https://www.iaajournals.org/phytochemical-composition-of-datura-stramonium-ethanol-leaf-and-seed-extracts-a-comparative-study/
https://www.iaajournals.org/phytochemical-composition-of-datura-stramonium-ethanol-leaf-and-seed-extracts-a-comparative-study/

