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formulation comprises Azadirachta indica (Nimba), Cassia

Marsdenia tenacissima (Murva), Holarrhena antidysenterica
(Kutaja), Myrica nagi (Somavriksha), and Butea monosperma (Palasha). Individual
constituents demonstrate: (1) Enhanced insulin secretion via K_ATP channel modulation; (2)

Improved insulin sensitivity through AMPK activation and NF-kB inhibition; (3) Pancreatic
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B-cell protection via antioxidant mechanisms (SOD increased 28-42%, catalase 32-38%,
MDA decreased 39-47%); (4) Anti-inflammatory effects (TNF-a decreased 42%, IL-6 38%,
CRP 42-45%); (5) Lipid-lowering properties. Clinical studies demonstrated HbAlc
reductions of 0.8-1.5%, improved lipid profiles, and reduced diabetic complications.
Bioactive compounds include alkaloids (nimbidin, conessine, berberine-like), flavonoids
(quercetin, butein), terpenoids, and polyphenols. Conclusions: Nimba-Aragwadhadi Kashaya
demonstrates promising multi-targeted therapeutic potential for T2DM with favorable safety
profiles. The polyherbal formulation addresses insulin resistance, [-cell dysfunction,
oxidative stress, and inflammation simultaneously. Large-scale randomized controlled trials
with standardized preparations are essential for definitive clinical validation and integration

into evidence-based diabetes care protocols.

KEYWORDS: Madhumeha, Type 2 Diabetes Mellitus, Ayurvedic medicine,

Polyherbal formulation, Azadirachta indica, Herbal antidiabetic.

INTRODUCTION

1.1 Global Diabetes Epidemic

Type 2 Diabetes Mellitus (T2DM) represents one of the most significant global health
challenges, with the International Diabetes Federation estimating 589 million affected adults
(20-79 years) worldwide, projected to reach 853 million by 2050.% India bears a
disproportionate burden with 101 million individuals (11.4% prevalence), with regional
variations reaching 14.8% in Karnataka.®** This epidemic stems from rapid urbanization,

dietary transitions, sedentary lifestyles, and genetic predisposition.t!

The disease burden extends beyond hyperglycemia to serious micro- and macrovascular
complications including nephropathy, neuropathy, retinopathy, and cardiovascular disease,

contributing significantly to morbidity, mortality, and healthcare costs.!®"

Despite
pharmaceutical advances, challenges persist: inadequate glycemic control (only 50-60%
achieve HbAlc <7.0%), progressive B-cell failure (4-5% annual decline), adverse effects
(hypoglycemia with sulfonylureas, Gl intolerance with metformin, weight gain), high costs

limiting accessibility, and therapeutic inertia.l®*"!

These limitations have prompted increasing interest in complementary approaches,
particularly traditional herbal formulations offering holistic management with potentially

fewer adverse effects.'*2 Ayurveda, the 3000-year-old Indian medical system, described
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diabetes-like conditions as “Prameha,” with Madhumeha specifically correlating with

T2DM.131 Totally 101 references are collected from these sources.

1.2 Nimba-Aragwadhadi Kashaya: Classical Foundation

Nimba-Aragwadhadi Kashaya, documented in the Sushruta Samhita, comprises seven
botanicals: Azadirachta indica (Nimba/Neem), Cassia fistula (Aragwadha/Golden shower),
Alstonia scholaris (Saptaparna/Devil tree), Marsdenia tenacissima (Murva/Cluster root),
Holarrhena antidysenterica (Kutaja/Kurchi), Myrica nagi (Somavriksha/Box myrtle), and
Butea monosperma (Palasha/Flame of forest).™™

Scientific rationale derives from convergent ethnopharmacological, phytochemical, and
pharmacological evidence demonstrating antidiabetic  properties of individual
constituents.'®*1 Modern research identified numerous bioactive compounds affecting
glucose metabolism, insulin signaling, pancreatic function, and oxidative stress.***¥ The
polyherbal nature aligns with systems pharmacology and network medicine concepts, where
multiple compounds targeting multiple pathways may achieve superior outcomes versus

single-molecule interventions. 2%

1.3 Study Objectives
This comprehensive literature review systematically examines available evidence supporting
Nimba-Aragwadhadi Kashaya’s efficacy in T2DM management, bridging traditional

Ayurvedic wisdom with modern scientific validation.

Specific objectives

1. Evaluate phytochemical composition and bioactive compounds in each ingredient

2. Analyze pharmacological mechanisms  contributing to  glycemic  control,
insulin sensitivity, and complication prevention

Review clinical studies, experimental research, and traditional evidence

Assess safety profiles, adverse effects, and contraindications

Identify research gaps and recommend future clinical trials

o g ~ w

Provide evidence-based understanding for healthcare practitioners, researchers, and

policymakers.

To achieve these objectives, a comprehensive framework has been established and the

research was proceeded. Organization of the Review.
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This literature review is systematically structured to facilitate logical progression from

foundational concepts to specific evidence and future implications:

Chapter 2: Conceptual Framework

e Section 2.1: Ayurvedic understanding of Madhumeha—etiology (Nidana),
pathogenesis (Samprapti), classification, and clinical features.

e Section 2.2: Modern medical perspective on Type 2 Diabetes Mellitus—epidemiology,
pathophysiology, complications, and current management strategies

o Section 2.3: Correlation between Madhumeha and Type 2 Diabetes Mellitus

o Section 2.4: Rationale for herbal interventions in diabetes management.

Chapter 3: Nimba- Aragwadhadi Kashaya—Classical Perspective

o Section 3.1: Textual references and classical formulation composition

o Section 3.2: Traditional method of preparation (Kashaya preparation)

o Section 3.3: Dosage, Anupana (adjuvant), and duration as per classical texts

e Section 3.4: Ayurvedic properties - Rasa (taste), Guna (qualities), Virya (potency),
Vipaka (post-digestive effect), and Prabhava (specific action)

Chapter 4: Phytochemical and Botanical Profile of Individual Ingredients Individual
sections for each of the seven ingredients:

o Section 4.1: Azadirachta indica (Nimba)

o Section 4.2: Cassia fistula (Aragwadha)

e Section 4.3: Alstonia scholaris (Saptaparna)

o Section 4.4: Marsdenia tenacissima (Murva)

o Section 4.5: Holarrhena antidysenterica (Kutaja)

e Section 4.6: Myrica nagi (Somavriksha)

e Section 4.7: Butea monosperma (Palasha)

Each section covers botanical description, geographical distribution, phytoconstituents, and

traditional uses.

Chapter 5: Pharmacological Evidence
o Section 5.1: Antidiabetic activity—mechanisms of blood glucose reduction
e Section 5.2: Effects on insulin secretion and insulin resistance

o Section 5.3: Pancreatic p-cell protection and regeneration
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e Section 5.4: Antioxidant and anti-inflammatory properties

e Section 5.5: Antihyperlipidemic effects and cardiovascular protection

o Section 5.6: Prevention of diabetic complications (nephropathy, neuropathy,
retinopathy)

e Section 5.7: Synergistic effects of the polyherbal formulation

Chapter 6: Clinical Evidence

e Section 6.1: Clinical trials on Nimba-Aragwadhadi Kashaya

o Section 6.2: Clinical studies on individual ingredients

« Section 6.3: Comparative studies with standard antidiabetic drugs
o Section 6.4: Safety and tolerability profiles

o Section 6.5: Patient-reported outcomes and quality of life improvements

Chapter 7: Safety, Toxicology, and Drug Interactions

e Section 7.1: Toxicological studies

e Section 7.2: Contraindications and precautions

e Section 7.3: Herb-drug interactions

e Section 7.4: Standardization and quality control challenges

Chapter 8: Critical Analysis and Discussion

o Section 8.1: Strengths and limitations of existing evidence

e Section 8.2: Gaps in current research

e Section 8.3: Comparative advantages over conventional therapy

o Section 8.4: Integration into modern diabetes care protocols

Chapter 9: Conclusion and Future Directions

e Section 9.1: Summary of key findings

o Section 9.2: Implications for clinical practice

e Section 9.3: Recommendations for future research

o Section 9.4: Potential for drug development and standardization

References Comprehensive bibliography organized by primary classical texts, research

articles, and clinical studies.
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2. AYURVEDIC CONCEPTUAL FRAMEWORK

2.1 Madhumeha: Classical Definition

“Prameha” derives from Sanskrit roots “Pra” (excessive) and “Meha” (urination), literally
“excessive urination.”?? Classical texts describe Prameha as quantitative and qualitative
urinary abnormalities: Prabhuta Mutrata (polyuria) and Avila Mutrata (turbid urine).[?
Among twenty Prameha types, Madhumeha denotes honey-like (Madhu) urine sweetness.!*!
Charaka Samhita: “Vayuh Pittanugatah Mitram Madhuravanam Kurute” - “Vata associated
with Pitta makes urine sweet and astringent.”?*]

Sushruta Sambhita: “Ojomehastu Madhumehah” - “That Prameha in which Oja (vital
essence) passes through urine is Madhumeha,” distinguishing it as most severe and difficult-

to-cure.?®!

2.2 Pathogenesis (Samprapti)

Classical pathogenesis demonstrates sophisticated disease progression understanding

Stage 1: Dosha Prakopa (Humoral Vitiation)

Excessive Kapha accumulation from causative factors, fat tissue (Medo Dhatu) pathology,
abnormal moisture increase (Kleda Vriddhi).[?"?!

Stage 2: Dushya Sammurchana (Tissue Involvement)

All tissues affected: Rasa, Rakta, Mamsa, Meda (particularly emphasized), Asthi, Majja,
Shukra, Vasa, Lasika, Oja.* “Medah Prameha Jananam Pradhanam” - “Fat tissue vitiation
is primary Prameha generator.”1*"!

Stage 3: Srotorodha (Channel Obstruction)

Kapha-Medas obstruct urinary channels (Mutravaha Srotas), contaminating bladder
(Basti).*M

Stage 4: Oja Kshaya (Vital Essence Depletion)
Defining Madhumeha feature: Ojomeha - Oja passage through urine, making it Yapya
(difficult to cure).l*”

Sushruta’s Conversion Principle
“Apratikarat Kaphapittajah Pramehah Vatamapadyante” - “When Kapha-Pitta types are
neglected, they convert to Vata-type Prameha.”®*® Initially curable 20 types (Kapha-Pitta

dominant) progress to 4 difficult-to-cure Vata types including Madhumeha with tissue
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depletion.*"

2.3 Modern Correlations

Contemporary Ayurvedic Understanding®=®!
Classical Concept Modern Equivalent
Kapha-Medas Vitiation | Obesity, dyslipidemia, metabolic syndrome
Dhatvagni Mandya Insulin resistance, impaired glucose metabolism
Ama Production AGEs, oxidative stress, inflammation
Srotorodha Microvascular complications, endothelial dysfunction
Oja Kshaya Immunosuppression, multi-organ damage
Vataja Prameha Progressive B-cell failure, insulin deficiency

3 TRADITIONAL FORMULATION

3.1 Textual references and classical formulation composition
The classical verse states
Nimbaragvadhasaptaparnamiirvakutajasomavrksapalasanam va

tvakpatramilaphalapuspakasayani, ydogah sarvaméhanamapahantard vyakhyatah

Translation: “Nimba, Aragwadha, Saptaparna, Murva, Kutaja, Somavriksha, Palasha - the
55[15]

decoction destroys Prameha.
3.2 Classical Preparation Method

Kashaya Kalpana (Decoction Preparation)t”!

Following Sharangdhara Samhita principles: “Kvathah Kashaya Ityuktah Toyena Pacyate
Sada | Chatur-Gunena Toyena Pdchayed Pada-Sesitam” - “Decoction is prepared with
water, cook with four times water until one-fourth remains.”*®!

Standard Procedure: - Ingredients: Equal parts (10g each) of all seven herbs (total 70g) -
Water ratio: 1:4-1:6 (420ml for bark-predominant formulations) - Reduction: Cook until
1/4 volume remains (final 105ml) - Duration: 60-90 minutes gentle boiling - Filtration:
Through muslin cloth.°4!

3.3 Dosage/ Anupana: 1 Pala = 48 ml. approximately 40-50ml twice daily before meals,

with equal quantity of water.F*®!

Quality Parameters:*" - Color: Dark brown to reddish-brown - Odor: Characteristic
aromatic-bitter - Taste: Intensely bitter (Tikta) with astringent (Kashaya) undertone - pH: 4.5-
6.0 Specific gravity: 1.01-1.04.
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3.4 Ayurvedic Pharmacodynamics

Rasa (Taste): Predominantly Tikta (bitter) and Kashaya (astringent) with Madhura (sweet)
balance from Aragwadha and Murva.*

Guna (Qualities): Laghu (light), Ruksha (dry) predominant, balanced by Guru (heavy),
Snigdha (unctuous) from select herbs.[**!

Virya (Potency): Predominantly Sheeta (cooling - 6/7 herbs) with Ushna (heating -

Somavriksha) balance.[*!

Vipaka (Post-digestive effect): Katu (pungent - 5/7) with Madhura (sweet - 2/7) balancel*!
Prabhava (Specific action): Pramehaghna (anti-diabetic), Raktashodhaka (blood purifier),
Immunomodulatory.!®!

Dosha Effect!*”! - Kapha: Strongly reduces (primary action) - Pitta: Pacifies (cooling

predominance) - Vata: Balanced (sweet taste/post-digestive prevents aggravation)

4 PHYTOCHEMICAL PROFILE

Individual Constituent Bioactives

4.1. Azadirachta indica (Nimba):*®*! - Limonoids: Nimbin, nimbidin, azadirachtin
(insulin secretagogue, antioxidant) - Flavonoids: Quercetin, kaempferol (AMPK
activation, NF- kB inhibition) - Terpenoids: Nimbosterol (anti-inflammatory) -
Mechanism: K_ATP channel closure, GLUT4 translocation, ROS scavenging.

4.2. Cassia fistula (Aragwadha):®**!

- Anthraquinones: Sennosides, rhein (laxative,
antioxidant) - Flavonoids: Luteolin, kaempferol (a-glucosidase inhibition) -
Polyphenols: High phenolic content (156 mg GAE/g) - Mechanism:

Hepatoprotective, lipid-lowering, oxidative stress reduction.

4.3. Alstonia scholaris (Saptaparna):®? - Alkaloids: Echitamine, alstonine (insulin-like
activity) - Terpenoids: Various triterpenoids - Mechanism: Adipogenesis modulation,

metabolic regulation.

4.4. Marsdenia tenacissima (Murva):®® Triterpenes: Pregnane glycosides - Mechanism:

Rejuvenative (Rasayana), tissue regeneration.

45. Holarrhena antidysenterica (Kutaja):®**® - Alkaloids: Conessine, holarrhine
(antidiabetic, antimicrobial) - Mechanism: p-cell protection, anti-inflammatory,

digestive regulation.
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4.6. Myrica nagi (Somavriksha):®® - Flavonoids: Myricitrin, quercetin derivatives -
Coumarins: Novel compounds with antioxidant activity - Mechanism: Antioxidant,
bioavailability enhancement.

4.7. Butea monosperma (Palashal’*® - Chalcones: Butein (potent antioxidant, NF-«xB
inhibitor) - Flavonoids: Butin, monospermoside - Mechanism: PPAR-y activation,

insulin sensitization, strong anti-inflammatory.

5 PHARMACOLOGICAL MECHANISMS

5.1 Effects on Insulin Secretion Direct Secretagogue Actions!®*®”!

Neem compounds enhance glucose-stimulated insulin secretion through: - K_ATP channel
closure (sulfonylurea-like mechanism) - Calcium influx stimulation - cAMP pathway
enhancement.

Study - Khosla et al. (2000): Neem leaf extract (250mg/kg) significantly increased serum
insulin in alloxan-diabetic rabbits.®!

Study - Bhat et al. (2011): A. indica extract in STZ-diabetic mice elevated plasma insulin

compared to untreated controls, indicating (-cell preservation.®?

B-Cell Protection[®¢4

Multiple constituents protect B-cells through: - Antioxidant defense: Reduced oxidative
damage (SOD +42%, catalase +38%, GPx +35%, MDA -47%) - Anti-inflammatory:
Suppressed IL-1B-mediated apoptosis - Anti-apoptotic: Upregulated Bcl-2, downregulated
Bax - Mitochondrial protection: Preserved mitochondrial function.

5.2 Enhancement of Insulin Sensitivity

AMPK Pathway Activation!®®%¢7]

Plant polyphenols (quercetin, butein) activate AMPK resulting in: - Enhanced glucose uptake
in muscle - Increased fatty acid oxidation - Suppressed hepatic gluconeogenesis - Improved
mitochondrial biogenesis.

Study - Berberine (related alkaloid): Lee et al. (2006) demonstrated berberine activates
AMPK via complex | inhibition, similar to metformin, improving insulin sensitivity in

diabetic states.[®®!

NF-kB Pathway Inhibition®®"
Multiple levels of inflammatory pathway suppression: - Direct IKK[ inhibition (butein) -

Prevented IkB degradation - Blocked NF-kB nuclear translocation - Reduced inflammatory
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gene transcription.

Study - Gupta et al. (2013): Neem extract potently inhibited NF-xB activation and cytokine
production.[’™

Result: Improved insulin receptor signaling, enhanced PI3K/Akt activation, increased

GLUT4 translocation.[

5.3 Antioxidant Properties
Multi-Mechanism Antioxidant Defensel’>™

Direct ROS Scavenging: - DPPH radical scavenging (ICso: Neem 45.2 pg/mL, Palasha 38.6
ug/mL) - Superoxide anion scavenging (71% at 100 pg/mL) - Hydroxyl radical scavenging

(68%) - Lipid peroxidation inhibition (73%).

Nrf2-ARE Pathway Activation:'>"® - Nrf2 nuclear translocation - Upregulation of

antioxidant response genes - Enhanced endogenous enzyme expression.

Clinical Evidence - Polyherbal Study: - SOD activity: +28-42% - Catalase activity:
+32-38% - GPx activity: +25-35% - MDA levels: -39-47% - Total antioxidant capacity:

Significantly increased.

5.4 Anti-Inflammatory Effects
Cytokine Suppressionl’®™
Study - Bhat et al. (2011): Diabetic mice treated with neem extract showed: - TNF-a: -42% -

IL-6: -38% - CRP: -45%.

Molecular Mechanisms®” - NF-kB pathway inhibition - MAPK pathway suppression (JNK,
p38) - COX-2 and iNOS downregulation - Inflammatory gene transcription reduction.

Clinical Relevance: Breaking the oxidative-inflammatory cycle that perpetuates insulin

resistance and p-cell dysfunction.®!

6 CLINICAL EVIDENCE

6.1 Clinical Studies on Related Formulations

Study 1 - Tripathi et al. (2011):%% - Design: Prospective clinical study, 45 T2DM patients -
Intervention: Ayurvedic polyherbal formulation (similar constituents) x 12 weeks - Results:
- SOD: +28% (p<0.01) - Catalase: +32% (p<0.01) - GPx: +25% (p<0.01) - MDA: -39%
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(p<0.001) - CRP: -42% (p<0.01) - HbAZLc: -0.8% (p<0.05)

Study 2 - BGR-34 Trial:® - Design: Randomized, double-blind, placebo-controlled, 150
patients - Intervention: BGR-34 (contains berberine + herbs) + metformin vs placebo +
metformin x 24 weeks - Results: - HbAlc: -0.89% vs -0.21% placebo (p<0.001) - Reduced
oxidative stress markers - Decreased inflammatory cytokines (TNF-a, IL-6) - Improved lipid
profile.

6.2 Individual Herb Clinical Evidence
Neem (Azadirachta indica):®®* - Aqueous extract in STZ-diabetic rats: Blood glucose -45%,
improved insulin levels - Human studies: Improved glycemic parameters with good

tolerability.

[85] _

Palasha (Butea monosperma): STZ-diabetic rats: Glucose tolerance improved, oxidative

stress reduced - Mechanisms: PPAR-y activation, antioxidant effects.

Aragwadha (Cassia fistula):®® - Hepatoprotective in oxidative stress models - Lipid-

lowering properties - Antioxidant activity validated in multiple assays.

6.3 Safety Profile

Toxicological Studies:[®"88 &1

Individual herbs generally recognized as safe at therapeutic
doses - Neem: LDs, >5000 mg/kg (acute), long-term use safe at recommended doses - No

major adverse effects in clinical studies - Mild Gl effects occasionally reported.

Contraindications:®” - Pregnancy (some herbs have uterotonic effects) - Severe
hepatic/renal impairment (caution advised) - Concurrent use with anticoagulants (potential
additive effects).

7 SYNERGISTIC ADVANTAGES

7.1 Multi-Targeted Approach Simultaneous Pathway Modulation!®*?

Unlike single-molecule pharmaceuticals, the polyherbal formulation acts through: 1.
Enhanced insulin secretion (Nimba, Palasha) 2. Improved insulin sensitivity (all herbs via
AMPK, NF-«xB pathways) 3. B-cell protection (antioxidant, anti-inflammatory mechanisms)
4. Reduced oxidative stress (multiple antioxidant pathways) 5. Suppressed inflammation
(NF-xB, MAPK, COX-2 inhibition) 6. Improved lipid metabolism (reduced lipotoxicity)
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Network Pharmacology Concept!®*9
Multiple compounds from multiple herbs interact with multiple targets producing therapeutic

effects greater than sum of individual effects - the hallmark of systems pharmacology.

7.2 Reduced Side Effects

Compared to Conventional Drugs®™

vs. Sulfonylureas: - Lower hypoglycemia risk (glucose-dependent mechanisms) - Multiple
mild secretagogues vs single potent one.

vs. Thiazolidinediones: - No fluid retention/heart failure risk - No bone fracture risk -
PPAR-y modulation rather than strong agonism.

vs. Metformin: - Better Gl tolerance generally - No lactic acidosis risk - Additional

hepatoprotective effects.

8 RESEARCH GAPS AND FUTURE DIRECTIONS
8.1 Critical Research Needs

Large-Scale Clinical Trials®°"! -

Randomized controlled trials (n>500-1000) - Long-term
follow-up (2-5 years) - Hard clinical endpoints (complications, mortality) - Standardized
formulation preparation - Direct insulin secretion measurement (C-peptide, clamp studies) -

Insulin sensitivity assessment (HOMA-IR, euglycemic clamp).

Mechanistic Studies®®- Detailed pharmacokinetics/pharmacodynamics - Active principle

identification - Biomarker development - Target validation.

Comparative Effectiveness!®)- Head-to-head vs metformin - Combination studies (herb +

conventional drugs) - Network meta-analyses.

Standardization™- Chemical fingerprinting (HPLC, HPTLC) - Marker compound
quantification - Quality control parameters - Good Agricultural and Collection Practices
(GACP) - Good Manufacturing Practices (GMP).

8.2 Integration Strategies

Evidence-Based Integration™®

As Adjunct Therapy: - Combination with metformin (enhanced glycemic control) - Dose
reduction of synthetic drugs possible - Complementary mechanisms.

For B-Cell Preservation: - Long-term use to slow progressive decline - Delay insulin
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therapy need - Maintain endogenous production.

Patient Selection: - Early T2DM with residual B-cell function - Insulin resistance with

metabolic syndrome - Inflammatory phenotype (elevated CRP, cytokines).

9. CONCLUSIONS
Nimba-Aragwadhadi Kashaya represents a sophisticated classical Ayurvedic formulation
with substantial scientific evidence supporting its therapeutic potential in Type 2 Diabetes

Mellitus management. The formulation demonstrates.

Key Strengths: 1. Multi-mechanistic action addressing insulin secretion, insulin resistance,
oxidative stress, and inflammation simultaneously 2. Comprehensive pathophysiological
coverage targeting multiple defects in T2DM 3. Favorable safety profile with millennia of
traditional use 4. Complementary to conventional therapy through distinct mechanisms 5.

Cost-effective and accessible, particularly in resource-limited settings.

Evidence Base: - Individual constituents have robust pharmacological evidence -
Phytochemical profiles well-characterized with identified bioactive compounds - Preclinical
studies demonstrate significant antidiabetic effects - Preliminary clinical evidence shows
promise (HbA1c reductions 0.8-1.5%, improved oxidative and inflammatory markers).

Critical Limitations: - Limited large-scale clinical trials specifically on complete
formulation - Standardization challenges - Mechanistic studies primarily in vitro/animal
models - Lack of head-to-head comparisons with standard medications - Need for long-term

safety data.

Future Imperative

Large-scale, rigorously designed randomized controlled trials with: - Standardized
preparations (validated chemical profiles) - Comprehensive mechanistic assessments - Long-
term follow-up (>2 years) - Hard clinical endpoints (complications, quality of life) -

Economic evaluations - Integration protocols with conventional care.

Clinical Implications
Nimba-Aragwadhadi Kashaya offers promise as an integrative therapeutic approach in
T2DM, potentially providing: - Enhanced glycemic control as adjunct to conventional

therapy - B-cell preservation through antioxidant/anti-inflammatory protection - Reduced
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complications via multi-pathway modulation - Improved patient quality of life - Cost-

effective option for diverse populations.

The integration of traditional Ayurvedic wisdom with modern scientific validation
exemplifies the potential of evidence-based integrative medicine. While preliminary evidence
IS encouraging, the path forward requires rigorous clinical validation to establish Nimba-
Aragwadhadi Kashaya’s definitive role in evidence-based diabetes care protocols.
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3 [Classical Texts 17 16.83 %

4 (Clinical Guidelines 3 2.97 %

5 |Government Reports 4 3.96 %

6 |Books / Monographs 7 6.93 %

7 |Organization Reports 3 2.97 %

8 |Commentary 1 0.99 %
Total — 101 100 %
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Reference Type Distribution
Nimba-Aragwadhadi Kashaya Literature Review
Total References: 101

mmm Commentary: 1 (1.0%)

Distribution of Reference sources

Category Count Percentage
Peer-Reviewed Journal Articles 65 64.4%
Classical Ayurvedic Texts 18 17.8%
Specialized Books/Monographs 7 6.9%
Modern Ayurvedic Books 4 4.0%
Government Publications 4 4.0%
International Organizations 3 3.0%
TOTAL 101 100%

Distribution of Reference Sources (Total = 101)
IntemaionA| QAR PaBHENons

Modern Ayurvedic Books

Specialized Books/Monographs

Classical Ayurvedic Texts

Peer-Reviewed Journal Articles

Time Period Count| Notes
Ancient (Pre-1900)| 6 | Classical texts (origins 1000+ BCE to 1600 CE)
1970-1989 3 | Early phytochemistry research
1990-1999 4 | Traditional medicine revival
2000-2009 28 | Major diabetes & phytomedicine research
2010-2019 50 | Peak publications in integrative medicine
2020-2025 10 | Latest research & guidelines
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Temporal Distribution of References
Nimba-Aragwadhadi Kashaya Literature Review
Total References: 101

Time Periods

e rev
8 refs (27.7%)

— Majon earch periad
2010-2019: 50 refs (49.5%)
=== "L Peak publications

2020-2025;: 10 refs (9.9%)
atest research

[GD% of references from 2010-2025 (Current & Rnl-v-nt)]

Geographic Distribution of Research

Region Count|Examples

India 35 |Ayurvedic journals, ICMR studies, traditional texts
International 45 |Nature, Lancet, Diabetes Care, WHO

Regional Asia 8 |Chinese medicine, pan-Asian research
Europe/Americas| 13 |Phytomedicine, pharmacology standards

High-Impact Journals (IF > 5.0)

Geographic Distribution of Research References

Europe / Americas

India Regional Asia

International

High-lmpact Journals (IF > 5.0)

1.

2
3
4.
5

Nature (IF: ~50) - Ref: 80, 82

Science (IF: ~47) - Ref: 71

Lancet (IF: ~168) - Ref: 8

Lancet Diabetes Endocrinol (IF: ~44) - Ref: 5
Nature Reviews series (IF: 40-100) - Ref: 7, 62, 67, 79
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Total High-Impact References: 9 (8.9%0)

Proportion of High-Impact Journal References
High-Impact Journals (IF > 5.0)
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