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ABSTRACT

Diabetes mellitus (DM) is one of the most prevalent metabolic
disorders of the modern era, characterized by persistent
hyperglycaemia resulting from defects in insulin secretion,
insulin action, or both. The increasing prevalence of diabetes
worldwide has become a major public health concern due to its
association with  chronic complications affecting the
cardiovascular, renal, nervous, and visual systems. Despite
significant advances in pharmacological management, long-
term glycaemic control remains challenging because of
lifestyle-related risk factors, treatment adherence issues, and
disease progression. Ayurveda describes a comparable clinical
entity under the broad concept of Prameha, particularly
Madhumeha, which is considered a disorder involving
derangement of Kapha dosha, impaired metabolism (Agni
dushti), and depletion of body tissues (Dhatu kshaya) in

advanced stages. Classical Ayurvedic texts provide detailed

descriptions of etiological factors, pathogenesis, prognosis,dietary practices, lifestyle

modifications, and therapeutic approaches for managing Prameha. These principles

emphasize correction of metabolic imbalance through Ahara (diet), Vihara (lifestyle),

Shodhana (purification therapies), and Shamana (pacifying therapies).
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An integrative understanding of diabetes by combining evidence-based modern medicine
with Ayurvedic concepts may provide a holistic approach focusing on prevention, metabolic
correction, and improvement of quality of life. This review discusses diabetes mellitus from
both contemporary biomedical and Ayurvedic perspectives, highlighting similarities,

differences, and possibilities for future research.

KEYWORDS: Diabetes mellitus, Madhumeha, Prameha, Ayurveda, insulin resistance,

metabolic disorder, lifestyle modification, integrative medicine.

1. INTRODUCTION

Diabetes mellitus is a chronic metabolic disease characterized by elevated blood glucose
levels due to inadequate insulin secretion, impaired insulin action, or a combination of both.
The disorder represents a complex interaction between genetic susceptibility, environmental
influences, dietary patterns, physical inactivity, and metabolic disturbances. Over recent
decades, diabetes has shifted from being predominantly a disease of developed countries to a

global health challenge affecting both developed and developing nations.™

The burden of diabetes is increasing rapidly due to urbanization, sedentary lifestyle, increased
consumption of processed foods, obesity, and population ageing. Uncontrolled
hyperglycaemia over prolonged periods contributes to microvascular complications such as
diabetic nephropathy, neuropathy, and retinopathy, along with macrovascular complications

including coronary artery disease, stroke, and peripheral vascular disease.!!

Modern medicine has developed several effective approaches for diabetes management,
including lifestyle modification, oral antidiabetic drugs, injectable therapies, and insulin
replacement. However, diabetes remains a lifelong condition requiring continuous monitoring
and individualized management. The prevention of complications requires not only

pharmacological intervention but also sustainable dietary and behavioural changes.

Ayurveda, the ancient Indian system of medicine, describes metabolic disorders under the
concept of Prameha, a group of disorders characterized by excessive and abnormal urination.
Among the twenty types of Prameha mentioned in classical texts, Madhumeha is considered a
severe form associated with urine resembling honey in quality and is often correlated with

diabetes mellitus due to similarities in clinical presentation.*
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Ayurvedic literature provides extensive descriptions regarding causative factors (Nidana),
disease progression (Samprapti), clinical features (Lakshana), prognosis (Sadhya-Asadhyata),
and management strategies. The emphasis on dietary regulation, physical activity, correction
of digestive and metabolic disturbances, and individualized treatment provides valuable

concepts relevant to contemporary diabetes care.

The present review aims to explore diabetes mellitus through an integrated approach,
discussing modern understanding alongside Ayurvedic principles of Prameha and
Madhumeha.

2. Epidemiology and Global Burden of Diabetes Mellitus

Diabetes mellitus has emerged as one of the fastest-growing health challenges worldwide.
According to the International Diabetes Federation (IDF), hundreds of millions of adults are
living with diabetes globally, and the prevalence continues to rise due to demographic
changes and lifestyle transitions.”® The increasing incidence of type 2 diabetes mellitus
(T2DM) is closely associated with obesity, physical inactivity, unhealthy dietary habits, and
metabolic syndrome.

India has experienced a significant rise in diabetes prevalence and is often referred to as one
of the major contributors to the global diabetes burden. Rapid urbanization, changes in
dietary patterns, reduced physical activity, and genetic predisposition have contributed to

increasing numbers of individuals affected by diabetes.!”

The disease imposes a considerable economic burden due to direct healthcare costs, long-
term medication requirements, hospitalization, and management of complications. In addition
to physical health consequences, diabetes significantly affects psychological well-being,

productivity, and overall quality of life.l®!

Type 2 diabetes accounts for the majority of diabetes cases worldwide and is strongly linked
with insulin resistance and progressive pancreatic 3-cell dysfunction. Type 1 diabetes results
primarily from autoimmune destruction of pancreatic B-cells leading to absolute insulin
deficiency, while gestational diabetes develops during pregnancy and may increase the future

risk of type 2 diabetes.
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The growing prevalence of diabetes highlights the importance of preventive strategies
focusing on early identification of risk factors, lifestyle modification, and development of
comprehensive approaches for disease management. 3. Pathophysiology of Diabetes Mellitus
Diabetes mellitus represents a group of metabolic disorders characterized by chronic
hyperglycaemia resulting from impaired insulin secretion, reduced insulin sensitivity, or both.
The development of diabetes involves complex interactions between genetic, environmental,

and metabolic factors.!*!

3.1 Insulin Resistance and B-cell Dysfunction

In type 2 diabetes mellitus (T2DM), insulin resistance is considered one of the earliest
metabolic abnormalities. It refers to a reduced biological response of peripheral tissues such
as skeletal muscle, adipose tissue, and liver to circulating insulin. As a compensatory
mechanism, pancreatic B-cells initially increase insulin secretion to maintain normal blood
glucose levels. However, persistent metabolic stress gradually leads to B-cell dysfunction,

resulting in inadequate insulin production and progressive hyperglycaemia.!!

Skeletal muscle insulin resistance reduces glucose uptake, while hepatic insulin resistance
increases endogenous glucose production through excessive gluconeogenesis and
glycogenolysis. Adipose tissue dysfunction contributes to increased release of free fatty acids

and inflammatory mediators, further worsening insulin resistance.®

3.2 Role of Inflammation and Oxidative Stress

Chronic low-grade inflammation plays an important role in the progression of diabetes.
Increased production of inflammatory cytokines such as tumour necrosis factor-alpha (TNF-
a), interleukin-6 (IL-6), and other mediators contributes to impaired insulin signalling.
Oxidative stress caused by excessive reactive oxygen species damages pancreatic 3-cells and

promotes diabetic complications.!!

3.3 Pathogenesis of Diabetic Complications

Persistent hyperglycaemia leads to multiple biochemical alterations, including increased
formation of advanced glycation end products (AGEs), activation of the polyol pathway,
oxidative stress, and endothelial dysfunction. These mechanisms contribute to vascular injury
and are responsible for chronic complications involving the eyes, kidneys, nerves, and

cardiovascular system.
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4. Classification of Diabetes Mellitus

The classification of diabetes mellitus is primarily based on the underlying
pathophysiological mechanism. The American Diabetes Association (ADA) and World
Health Organization (WHO) classify diabetes into the following major categories: ®!

4.1 Type 1 Diabetes Mellitus

Type 1 diabetes mellitus occurs due to autoimmune destruction of pancreatic B-cells,
resulting in absolute insulin deficiency. It commonly develops during childhood or
adolescence but may occur at any age. Patients require lifelong insulin therapy for survival.
Genetic predisposition along with environmental triggers contributes to disease

development.l”!

4.2 Type 2 Diabetes Mellitus

Type 2 diabetes mellitus is the most common form of diabetes, accounting for the majority of
cases worldwide. It is characterized by insulin resistance combined with progressive
impairment of insulin secretion. Risk factors include obesity, sedentary lifestyle, unhealthy

dietary patterns, family history, increasing age, and metabolic syndrome.®

4.3 Gestational Diabetes Mellitus

Gestational diabetes mellitus (GDM) develops during pregnancy when hormonal changes
cause increased insulin resistance. Although blood glucose levels often normalize after
delivery, women with GDM have an increased risk of developing type 2 diabetes later in
life.!®!

4.4 Other Specific Types of Diabetes
Other forms include diabetes caused by genetic defects affecting B-cell function or insulin

action, pancreatic diseases, endocrinopathies, certain medications, and infections.

5. Clinical Features of Diabetes Mellitus
The clinical presentation of diabetes varies depending on the severity of hyperglycaemia,

duration of disease, and presence of complications.

5.1 Classical Symptoms
The commonly described symptoms include:
e Polyuria: Excessive urination due to osmotic diuresis caused by increased glucose levels

in urine.
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o Polydipsia: Increased thirst resulting from fluid loss.
e Polyphagia: Increased hunger due to impaired glucose utilization.
o Unexplained weight loss: Particularly common in insulin-deficient states.

« Fatigue and weakness: Due to reduced cellular glucose availability.

5.2 Other Clinical Manifestations

Patients may experience blurred vision, recurrent infections, delayed wound healing, pruritus,
and symptoms related to diabetic neuropathy such as numbness or tingling sensations. Many
individuals with type 2 diabetes may remain asymptomatic for years, resulting in delayed

diagnosis.!

6. Diagnosis of Diabetes Mellitus
The diagnosis of diabetes is established through biochemical assessment of blood glucose
levels. The diagnostic criteria recommended by the American Diabetes Association include

the following:!®!

Table 1: Diagnostic Criteria for Diabetes Mellitus.

Test Diagnostic Value

Fasting plasma glucose (FPG) >126 mg/dL (7.0 mmol/L)

2-hour plasma glucose during OGTT | >200 mg/dL (11.1 mmol/L)

HbAlc >6.5%

Random plasma glucose >200 mg/dL with classic symptoms

HbA1c reflects average blood glucose levels over approximately three months and is widely
used for diagnosis and monitoring of glycaemic control. However, certain conditions

affecting red blood cell turnover may influence HbA1c interpretation.™”

Early identification of diabetes and prediabetes is important because lifestyle interventions

and timely management can delay disease progression and reduce complications.

7. Modern Management of Diabetes Mellitus
The management of diabetes requires a comprehensive approach involving lifestyle

modification, pharmacological therapy, prevention of complications, and patient education.

7.1 Lifestyle Modification
Lifestyle intervention forms the foundation of diabetes management. Major components

include:
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Dietary Modification

A balanced diet emphasizing adequate fibre intake, controlled carbohydrate consumption,
healthy fats, and appropriate calorie intake helps improve glycaemic control. Dietary
planning should be individualized according to age, body weight, physical activity, and
metabolic requirements.™

Physical Activity

Regular exercise improves insulin sensitivity, enhances glucose utilization, assists weight
management, and reduces cardiovascular risk. Current guidelines recommend regular aerobic

and resistance training for individuals with diabetes.!*!

Weight Management

Weight reduction in overweight individuals with type 2 diabetes can significantly improve

insulin sensitivity and may lead to remission in selected patients.!*?

7.2 Pharmacological Management

Several classes of antidiabetic medications are available

e Metformin: Usually considered the first-line medication due to its effectiveness, safety
profile, and beneficial effects on insulin resistance.

o Sulfonylureas: Increase insulin secretion from pancreatic 3-cells.

« DPP-4 inhibitors: Enhance incretin activity and improve glucose regulation.

e GLP-1 receptor agonists: Improve insulin secretion, reduce glucagon secretion, and
promote weight loss.

e« SGLT?2 inhibitors: Increase urinary glucose excretion and provide cardiovascular and
renal benefits.

e Insulin therapy: Required in type 1 diabetes and may be needed in advanced type 2
diabetes.™*!

7.3 Prevention and Management of Complications
Regular screening for diabetic complications is essential. Recommended assessments
include:

« Retinal examination for diabetic retinopathy

e Renal function assessment

e Foot examination for neuropathy and ulcer risk

e Cardiovascular risk evaluation
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A multidisciplinary approach involving physicians, dietitians, diabetes educators, and other

healthcare professionals improves long-term outcomes.[*¥

Ayurvedic Perspective of Diabetes Mellitus: Understanding Prameha and Madhumeha

Ayurveda provides a comprehensive description of metabolic disorders under the broad
clinical entity of Prameha, which is characterized by abnormal urinary manifestations,
including increased frequency, quantity, and altered quality of urine. The term Prameha is
derived from the Sanskrit root “mih secane”, meaning excessive urination. Classical
Ayurvedic texts describe Prameha as a group of disorders involving disturbances in Dosha,

Dushya, Agni, and Srotas (body channels).!!

Among the twenty varieties of Prameha described in Ayurvedic classics, Madhumeha is
considered the most significant due to its chronicity and severity. The term Madhumeha
refers to a condition where urine resembles honey (Madhu) in appearance and characteristics.
It is traditionally associated with excessive sweetness of body fluids and progressive
metabolic deterioration. Due to similarities such as excessive urination, altered metabolism,
chronic nature, and systemic complications, Madhumeha is commonly correlated with
diabetes mellitus, particularly type 2 diabetes mellitus.™

However, Ayurveda and modern medicine approach the disease from different conceptual
frameworks. Modern science explains diabetes mainly through insulin deficiency and insulin
resistance, whereas Ayurveda emphasizes imbalance of biological energies (Dosha),
impaired digestion and metabolism (Agni), tissue abnormalities (Dhatu dushti), and

disturbance of physiological channels (Srotodushti)®!

9. Classification of Prameha According to Ayurveda
Ayurvedic classics provide detailed classification of Prameha based on the predominance of

Dosha involvement.

According to Charaka Samhita, Prameha is classified into twenty types:
« 10 Kaphaja Prameha
e 6 Pittaja Prameha

« 4 Vataja Prameha
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This classification indicates the progressive nature of the disease:

9.1 Kaphaja Prameha

Kapha predominance is considered the initial stage of Prameha. Excessive intake of heavy,
oily, sweet, and unwholesome foods leads to accumulation of Kapha dosha, impairment of

digestive fire (Agni mandya), and increased production of metabolic waste products.

Clinical features include:
e Excessive urination
e Heaviness of body

e Increased sleep

e Laziness

e Obesity

o Excessive sweating

These features show similarities with early metabolic syndrome and insulin resistance

associated with type 2 diabetes.?

9.2 Pittaja Prameha
Pitta-dominant Prameha occurs due to aggravation of Pitta dosha and is associated with

inflammatory and metabolic disturbances.

Features include:

e Burning sensation
e Increased thirst

o Feverish feeling

e Yellowish or altered urine characteristics

9.3 Vataja Prameha and Madhumeha

Vata predominance is considered a later stage of disease progression, especially when there is
tissue depletion (Dhatu kshaya). Madhumeha is included under Vataja Prameha and is
associated with chronicity, weakness, and deterioration of body tissues.”

This stage may resemble advanced diabetes with complications caused by prolonged

metabolic imbalance.
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10. Nidana (Etiological Factors) of Prameha
Ayurveda emphasizes that inappropriate dietary habits and lifestyle practices are major
contributors to Prameha development. The causative factors (Nidana) described in classical

texts can be broadly divided into dietary and behavioural factors.

10.1 Ahara Nidana (Dietary Causes)

Excessive consumption of the following foods is described as a causative factor:
o Excessive intake of sweet foods (Madhura rasa)

e Heavy and unctuous foods (Guru and Snigdha ahara)

o Excessive dairy products

o Excessive meat consumption

e Newly harvested grains

o Excessive intake of carbohydrates

These dietary practices contribute to Kapha aggravation, increased adiposity, and impaired

metabolism.™

10.2 Vihara Nidana (Lifestyle Causes)

Important lifestyle-related causes include

o Lack of physical activity (Avyayama)

o Excessive sleeping during daytime (Divaswapna)
o Sedentary behaviour

e Psychological stress

o Excessive comfort and reduced physical exertion

These factors closely resemble modern risk factors associated with obesity, insulin resistance,

and type 2 diabetes mellitus.

11. Samprapti (Pathogenesis) of Madhumeha
Ayurvedic pathogenesis explains disease development through interaction between Dosha,
Dushya, Agni, and Srotas.

The general sequence of Madhumeha development can be described as follows:

Nidana Sevana (Continuous exposure to causative factors)

l
Kapha Dosha Aggravation
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Excessive intake of heavy, sweet, and sedentary lifestyle-related factors increases Kapha.
l
Agni Dushti (Impaired Metabolism)
Disturbance of digestive and metabolic functions results in improper transformation of
nutrients.
l
Medo Dhatu Dushti (Adipose Tissue Disturbance)
Accumulation and dysfunction of Meda (fat tissue) occurs, contributing to obesity and
metabolic imbalance.
l
Srotodushti (Channel Dysfunction)
The pathways involved in transportation and metabolism become impaired.
l
Ojas Kshaya and Vata Prakopa
In chronic disease, depletion of tissues and disturbance of Vata leads to Madhumeha

manifestation.[”?

12. Dosha—Dushya Involvement in Madhumeha
The development of Madhumeha involves multiple body components

12.1 Dosha Involvement

Kapha Dosha

Kapha plays a primary role in the initiation of disease due to:
e Increased heaviness

e Accumulation of fat tissue

e Reduced metabolic activity

Pitta Dosha

Pitta involvement contributes to:
o Metabolic disturbances

e Increased thirst

e Tissue inflammation
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Vata Dosha

Vata becomes dominant in advanced stages due to
o Tissue depletion

e Chronicity

o Degeneration and complications

12.2 Dushya Involvement

Multiple tissues (Dhatus) are affected in Madhumeha:

o Rasa Dhatu — nutritional plasma and metabolic transport
o Rakta Dhatu — blood tissue

e Mamsa Dhatu — muscle tissue

e Meda Dhatu — adipose tissue

e Majja Dhatu — nervous tissue

e Ojas — vital essence responsible for immunity and strength.

The involvement of Meda, Mamsa, and Ojas is particularly important due to their association

with obesity, metabolic dysfunction, and systemic weakness.®

13. Correlation Between Madhumeha and Diabetes Mellitus
Although Madhumeha and diabetes mellitus originate from different medical frameworks,

several clinical similarities exist:

Ayurveda Concept | Modern Correlation

Madhumeha Diabetes mellitus

Agni dushti Metabolic dysfunction

Meda dhatu vriddhi | Obesity and adiposity

Srotodushti Microvascular and metabolic disturbances
Ojas kshaya Reduced immunity and tissue dysfunction
Kapha aggravation | Insulin resistance and metabolic syndrome

The Ayurvedic description of Prameha demonstrates an understanding of lifestyle-related
metabolic disorders centuries before modern biomedical explanations. However, direct
equivalence between the two concepts should be interpreted carefully, as each system uses its

own theoretical framework.

14. Ayurvedic Diagnosis and Assessment of Madhumeha
Ayurvedic diagnosis of Madhumeha is based on a comprehensive assessment of the patient

rather than only evaluation of disease symptoms. The classical approach includes
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examination of Dosha, Dushya, Agni, Srotas, Bala (strength), Prakriti (body
constitution), and Satmya (adaptability) to understand disease severity and to individualize

treatment.[!

The diagnostic approach involves Rogi Pariksha (patient examination) and Roga Pariksha

(disease examination).

14.1 Rogi Pariksha (Examination of the Patient)

1. Trividha Pariksha (Threefold Examination)

Ayurveda describes three primary methods of examination:

Darshana (Observation)

The physician observes physical characteristics such as:

« Body weight and appearance

e Obesity or emaciation

e Skin changes

o General strength and activity level Obesity, excessive sweating, lethargy, and heaviness

are commonly associated with Kapha-dominant Prameha.

Sparshana (Palpation/Touch Examination)
Assessment includes:

« Skin temperature

e Moisture

e Tenderness

o Tissue condition

Prashna (History Taking)
Detailed history includes:

o Dietary habits

o Lifestyle pattern

e Sleep pattern

« Family history

e Duration of symptoms

e Associated complaints
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14.2 Ashtavidha Pariksha (Eightfold Examination)
The classical eightfold examination includes

Nadi (Pulse examination)

Mutra (Urine examination)

Mala (Stool examination)

Jihva (Tongue examination)

Shabda (Speech and voice)

Sparsha (Touch)

Drik (Vision)

**Akriti (Body constitution and appearance)**[4

© N o g ~ w DhoE

Among these, urine examination (Mutra Pariksha) has special importance in Prameha due to

the primary manifestation of abnormal urinary characteristics.

15. Ayurvedic Assessment of Urine in Madhumeha

The classical description of Madhumeha mentions urine having characteristics similar to
honey, including sweetness and increased quantity. The physician evaluates:

« Frequency of urination

e Quantity of urine

e Colour and appearance

o Associated symptoms such as thirst and fatigue

Although traditional urine examination differs from modern biochemical testing, it reflects

the importance given to urinary manifestations in Prameha diagnosis.!

Modern investigations such as:

o Fasting blood glucose

o Postprandial blood glucose

e HbAlc

e Lipid profile

e Renal function tests are essential for objective assessment and monitoring of diabetes

mellitus.

An integrated approach combining Ayurvedic clinical assessment with modern laboratory

parameters may improve patient evaluation.
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16. Management Principles of Madhumeha According to Ayurveda

Ayurvedic management of Madhumeha is based on correction of underlying metabolic
imbalance, improvement of Agni, removal of accumulated Dosha, and maintenance of tissue
strength. Treatment is individualized according to:

e Dosha predominance

o Stage of disease

o Patient strength (Bala)

o Age

o Body constitution (Prakriti)

o Presence of complications

The major therapeutic approaches include:
Nidana Parivarjana (Avoidance of causative factors)
. Ahara (Dietary regulation)
. Vihara (Lifestyle modification)

1
2
3
4. Shodhana therapy (Bio-purification procedures)
5. Shamana therapy (Palliative treatment)

6

Use of medicinal plants and formulations

17. Nidana Parivarjana (Avoidance of Causative Factors)
Nidana Parivarjana is considered the first principle of disease management in Ayurveda. It

involves removal of factors responsible for disease development.

For Madhumeha, important preventive measures include
« Avoidance of excessive sweet and heavy foods

e Reduction of sedentary behaviour

e Regular physical activity

« Maintenance of healthy body weight

« Regulation of sleep habits

This principle closely corresponds with modern preventive strategies focusing on lifestyle

modification for diabetes management.!”
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18. Ahara (Dietary Management in Madhumeha)
Diet plays a central role in Ayurvedic management of Prameha. Dietary recommendations

aim to reduce Kapha and Meda while improving metabolic activity.

18.1 Recommended Dietary Principles

Foods considered beneficial include

High-fibre and light foods
o Barley (Yava)

e Old grains

e Green gram (Mudga)

o Vegetables with low glycaemic effect

Medicinal dietary substances
o Bitter foods (Tikta rasa)
e Astringent foods (Kashaya rasa)

These tastes are described as Kapha-reducing and metabolism-enhancing.

Barley (Yava)
Barley is frequently recommended in Prameha due to its light nature and potential effect on
reducing excess Meda. Modern studies suggest that high-fibre grains may improve glycaemic

control and insulin sensitivity."

18.2 Foods to Avoid

Ayurveda advises restriction of:

o Excessive sweets

e Sugar-rich foods

e Heavy dairy products

o Excessive oily foods

o Excessive intake of new grains

e Overeating

These dietary factors are considered responsible for Kapha and Meda aggravation.
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19. Vihara (Lifestyle Modification)

Lifestyle modification is an important component of Madhumeha management.

19.1 Exercise (Vyayama)
Physical activity is recommended particularly in individuals with Kapha dominance and

obesity.

Benefits include:

e Reduction of excessive body fat

e Improvement in metabolic activity
o Enhancement of insulin sensitivity
e Improvement in physical strength

Classical texts recommend regular exercise according to individual capacity (Bala).

19.2 Daily Activities

Beneficial practices include:

e Avoiding excessive daytime sleep
o Maintaining regular activity

o Stress management

« Following proper daily routine (Dinacharya)

These concepts have similarities with modern lifestyle interventions recommended for

prevention and control of type 2 diabetes.

20. Shodhana Therapy (Bio-purification Procedures)
Shodhana therapies are selected according to disease stage, Dosha predominance, and patient
strength.

Major procedures include:
20.1 Vamana (Therapeutic Emesis)
Vamana may be considered in Kapha-dominant conditions where excess Kapha accumulation

IS present.

20.2 Virechana (Therapeutic Purgation)
Virechana is useful when Pitta involvement is predominant and aims to eliminate aggravated

Pitta and metabolic waste.
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20.3 Basti (Medicated Enema Therapy)
Basti is considered important in Vata disorders and chronic conditions involving tissue

depletion.

In Madhumeha, Shodhana should be performed carefully after assessing patient suitability, as

advanced diabetic patients may have reduced strength and complications.!”

21. Shamana Chikitsa (Pacifying Therapy)
Shamana therapy includes internal medicines and dietary interventions aimed at balancing
Dosha and improving metabolic function.

The therapeutic goals include:

« Improving Agni

e Reducing Kapha and Meda

e Supporting pancreatic function
e Improving tissue metabolism

« Preventing complications

22. Important Ayurvedic Medicinal Plants Used in Prameha
Several medicinal plants mentioned in Ayurvedic literature have been studied for their

possible antidiabetic effects.

22.1 Gudmar (Gymnema sylvestre)
Gudmar is traditionally used in Prameha management. Studies suggest that gymnemic acids

may influence glucose metabolism and pancreatic function.®®!

22.2 Neem (Azadirachta indica)
Neem has been described as having bitter and Kapha-reducing properties. Experimental

studies indicate possible antihyperglycaemic and antioxidant effects.™

22.3 Bitter Gourd (Momordica charantia)
Bitter gourd contains bioactive compounds such as charantin and polypeptide-p, which may

contribute to glucose-lowering activity.!*"
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22.4 Fenugreek (Trigonella foenum-graecum)
Fenugreek seeds contain soluble fibre and bioactive compounds that may improve glycaemic

control.lt4

22.5 Turmeric (Curcuma longa)
Curcumin has been studied for anti-inflammatory and antioxidant effects, which may be
beneficial in metabolic disorders.[*?

23. Evidence-Based Research on Ayurvedic Interventions in Diabetes Mellitus

The increasing prevalence of diabetes mellitus and the limitations associated with long-term
disease management have encouraged research into complementary and traditional
approaches. Ayurveda offers a multidimensional approach focusing on dietary regulation,
lifestyle correction, and use of medicinal plants. Several experimental and clinical studies
have evaluated the potential role of Ayurvedic interventions in improving glycaemic
parameters and metabolic health. However, further well-designed clinical trials are required

to establish efficacy, safety, and standardization.

23.1 Clinical Evidence of Ayurvedic Medicinal Plants in Diabetes Management

23.1.1 Gymnema sylvestre (Gudmar)

Gymnema sylvestre has been traditionally used in Ayurveda for disorders related to excessive
urination and abnormal glucose metabolism. The active components, particularly gymnemic
acids, have demonstrated potential effects on glucose absorption, insulin secretion, and

pancreatic B-cell function in experimental studies.

A clinical study by Baskaran et al. reported improvement in glycaemic control and reduction

in antidiabetic medication requirements in patients receiving Gymnema sylvestre extract.™

23.1.2 Momordica charantia (Karela/Bitter Gourd)

Bitter gourd is widely used traditionally for Prameha management. It contains several
bioactive compounds including charantin, polypeptide-p, and flavonoids that may contribute
to glucose-lowering activity.

Experimental studies suggest that Momordica charantia may enhance glucose utilization,
improve insulin sensitivity, and reduce oxidative stress. However, variations in preparation

methods and dosage make clinical standardization challenging.?
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23.1.3 Trigonella foenum-graecum (Methika/Fenugreek)

Fenugreek seeds contain dietary fibre, amino acids, and phytochemicals that may influence
carbohydrate metabolism. Clinical studies have shown that fenugreek supplementation may
contribute to reduction in fasting blood glucose and improvement in lipid profile among

individuals with diabetes.[!

23.1.4 Curcuma longa (Haridra/Turmeric)

Curcumin, the major bioactive compound of turmeric, has attracted attention due to its anti-
inflammatory and antioxidant properties. Since chronic inflammation and oxidative stress
contribute to insulin resistance, curcumin may have a supportive role in metabolic disorders.
A randomized controlled trial demonstrated that curcumin supplementation delayed the
development of type 2 diabetes in individuals with prediabetes, suggesting its possible

preventive potential.[*

24. Role of Classical Ayurvedic Formulations in Madhumeha
Ayurvedic formulations used in Prameha are generally selected according to Dosha
predominance, disease stage, and patient constitution. Commonly described formulations

include:

24.1 Chandraprabha Vati
Traditionally used in urinary disorders and metabolic conditions, Chandraprabha Vati
contains multiple herbal and mineral ingredients. It is considered useful in conditions

involving urinary dysfunction and metabolic imbalance.

24.2 Nishamalaki Churna
A combination of Curcuma longa (Haridra) and Emblica officinalis (Amalaki), traditionally
described for Prameha management. Its possible benefits are attributed to antioxidant and
metabolic regulatory effects.

24.3 Gudmar-Based Formulations
Formulations containing Gymnema sylvestre are commonly used due to their traditional

association with glucose metabolism.

Although classical formulations show therapeutic potential, limitations such as variability in
preparation, lack of large-scale clinical trials, and differences in dosage require further

investigation.
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25. Integrative Approach: Ayurveda and Modern Diabetes Care

Diabetes mellitus is a complex chronic disease requiring continuous management. Modern
medicine provides effective strategies for glycaemic control and prevention of complications,
while Ayurveda emphasizes personalized lifestyle regulation and improvement of metabolic

balance.
An integrative approach may involve:

25.1 Lifestyle Modification

Both Ayurveda and modern medicine emphasize:
« Balanced nutrition

e Regular physical activity

e Weight management

o Stress reduction

e Adequate sleep

The Ayurvedic concepts of Dinacharya (daily routine), Ahara Vidhi (dietary discipline), and

Vyayama (exercise) have relevance in modern preventive healthcare.

25.2 Individualized Patient-Centered Care
Ayurveda emphasizes treatment based on:

e Prakriti (individual constitution)

o Disease stage

« Strength of patient

o Digestive capacity

e Associated disorders

This individualized approach aligns with the current movement toward personalized

medicine.

25.3 Prevention of Diabetes Complications

Modern diabetes management focuses on prevention of:
« Cardiovascular disease

« Kidney disease

e Neuropathy

« Retinopathy
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Ayurvedic principles emphasizing maintenance of tissue health (Dhatu poshana) and
preservation of vitality (Ojas) may provide supportive strategies for improving overall health

status.

26. Limitations and Challenges in Ayurvedic Diabetes Research

Despite promising traditional evidence, several challenges remain:

26.1 Lack of Standardization
Variations in:

e Plant species

« Collection methods

e Processing techniques

o Dosage

« Formulations
may influence therapeutic outcomes.

26.2 Limited Large-Scale Clinical Trials
Many studies are small, short-duration, or lack appropriate controls. High-quality randomized
controlled trials are required to establish evidence-based recommendations.

26.3 Safety Considerations

Although many herbal medicines are traditionally used, evaluation of:
e Drug interactions

e Long-term toxicity

e Heavy metal contamination

e Appropriate dosage

is essential, especially when combined with conventional antidiabetic drugs.

27. Future Perspectives

Future research in Ayurvedic diabetes management should focus on:

1. Development of standardized herbal extracts and formulations.

2. Large multicentric clinical trials following international research standards.

3. Evaluation of mechanisms of action using molecular and pharmacological approaches.
4

Integration of Ayurvedic assessment parameters with modern biomarkers.
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5. Development of personalized diabetes management protocols combining Ayurveda and

contemporary medicine.

The integration of traditional knowledge with modern scientific methodologies may

contribute to improved preventive and therapeutic strategies for diabetes mellitus.

28. CONCLUSION

Diabetes mellitus is a complex metabolic disorder with increasing global prevalence and
significant health consequences. Modern medicine has significantly improved diabetes
management through pharmacological therapies and monitoring strategies; however,

lifestyle-related factors continue to play a major role in disease progression.

Ayurveda describes diabetes-like conditions under the concept of Prameha, with Madhumeha
representing a chronic and advanced manifestation. The Ayurvedic understanding of disease
emphasizes the role of improper diet, sedentary lifestyle, impaired metabolism, Dosha
imbalance, and tissue dysfunction. Principles such as Nidana Parivarjana, dietary regulation,
physical activity, Shodhana, and Shamana therapies provide a holistic framework for disease

prevention and management.

Medicinal plants and Ayurvedic formulations demonstrate potential antidiabetic effects
through mechanisms such as improved insulin sensitivity, antioxidant activity, and regulation
of glucose metabolism. However, scientific validation through rigorous clinical research is

essential.

An integrated approach combining the strengths of Ayurveda and modern medicine may
provide a comprehensive strategy for diabetes care, focusing not only on glycaemic control
but also on improving quality of life, preventing complications, and promoting long-term
health.
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