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Abstract—Conventional endocrinology explains insulin 

regulation primarily as a biochemical response of the 

pancreas to blood glucose levels. However, clinical 

observations reveal significant inter-individual 

variation: some individuals develop severe symptoms at 

extremely high glucose levels, while others remain largely 

asymptomatic. This paper proposes the Neuro Electro 

Hormonal Model of Insulin Regulation and Sugar 

Homeostasis, in which insulin production, release, and 

effectiveness are governed not only by pancreatic beta 

cells, but by a brain pituitary pancreas electro-chemical 

signalling axis. Functional formulae and flowcharts 

illustrate how a single hormone (insulin) manifests 

multiple inner functional states and how hormonal 

imbalance, stress, and neural energy dysregulation 

contribute to sugar related diseases. 

 

Index Terms—Neuro Electro Hormonal Model, Insulin, 

Hormones, Blood Sugar, Brain Pancreas Axis, Electro 

chemical signalling, Stress, Diabetes, Hormonal diseases 

 

I. INTRODUCTION 

 

Human physiology is regulated by a complex 

hormonal network. While classical medicine identifies 

a limited number of primary hormones, clinical 

behaviour suggests the presence of multiple functional 

hormonal states derived from a single hormone. 

Hormones function as information carriers, integrating 

biochemical concentration with neural signals, cellular 

voltage, and emotional stress. Insulin regulation 

provides a clear example. Despite similar glucose 

values, patients show drastically different symptoms 

and organ responses. This inconsistency cannot be 

explained by glucose levels alone. 

 

 

II. HORMONAL SYSTEM OVERVIEW 

 

The human body contains over 200 hormones like 

signalling molecules, including: 

• Classical endocrine hormones 

• Neuro hormones 

• Paracrine and autocrine signals 

• Cytokines and growth factors 

 

Approximately 15 primary hormones act as master 

regulators. Each primary hormone expresses multiple 

inner functional hormonal states, determined by neural 

input, electro chemical conditions, and cellular 

responsiveness. 

 

III. INSULIN 

 

Beyond a single hormone 

Insulin is synthesized in the pancreas but is not 

autonomously controlled by the pancreas alone. 

 

Brain Pituitary Control 

The hypothalamus and pituitary gland act as the 

central command system, regulating: 

• Timing of insulin release 

• Quantity of insulin secretion 

• Functional effectiveness of insulin at target organs 

 

The pancreas functions as an execution organ, 

responding to top down neural and electro chemical 

signals. 
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IV. FUNCTIONAL INNER STATES OF INSULIN 

 

Although chemically one molecule, insulin manifests 

multiple functional hormonal states: 

I₁   Metabolic insulin (blood glucose regulation) 

I₂   Cellular uptake insulin (glucose entry into cells) 

I₃   Storage insulin (glycogen and fat storage) 

I₄   Vascular insulin (microcirculation and endothelial 

response) 

I₅   Neuro insulin (brain glucose sensing and cognition) 

I₆   Immune linked insulin (inflammation modulation) 

I₇   Electro insulin (cell membrane voltage regulation) 

Disease occurs when one or more of these functional 

states become dysregulated. 

 

V. CORE FORMULA FOR INSULIN OUTPUT 

 

Insulin Output (Iₒ) = Bₑ × Pₛ × Cᵥ 

Where: 

Bₑ (Brain Energy Signal) = hypothalamic pituitary 

electro chemical command 

Pₛ (Pancreatic Sensitivity) = beta cell responsiveness 

Cᵥ (Cellular Voltage) = ion exchange (Ca²⁺, Na⁺, K⁺) 

and membrane potential 

 

Diagram 1: Brain Pituitary Pancreas Insulin Flowchart 

Stress / Emotion / Thought 

│ 

▼ 

Brain (Cortex + Limbic System) 

│ 

▼ 

Hypothalamus (Energy Regulator) 

                                  │ Neuro Electro Signal 

▼ 

Pituitary Gland (Master Command) 

                                         │ Down stage Current Flow 

▼ 

Autonomic Nervous System 

│ 

▼ 

Pancreas (β cells) 

                                    │  

▼ 

Insulin Creation & Release 

│ 

▼ 

Multiple Functional Insulin States 

(I₁, I₂, I₃, I₄, I₅, I₆, I₇) 

│ 

▼ 

Blood Sugar Regulation & Organ Response 

 

VI. Expanded Neuro Electro Formula 

 

Iₒ = f(Hₚ × Eₙ × Nᵣ) 

Where: 

Hₚ = Hypothalamus Pituitary hormonal command 

Eₙ = Neural and bio electric current (down stage flow) 

Nᵣ = Neuro receptor and ion channel response in 

pancreatic cells 
 

Diagram 2: One Hormone → Multiple Functional 

Inner Hormones 
 

Insulin (Single Molecule) 

│ 

     

▼        ▼        ▼        ▼        ▼        ▼ 

I₁          I₂         I₃         I₄         I₅         I₆/I₇ 

Metabolic  Cell Uptake  Storage  Vascular  Neuro   

Immune / 

   Control     Effect     Effect    Effect   Effect  Electro 
 

6.1 Sugar Levels, Symptoms, and Organ Damage 
 

Symptom Based Interpretation 

• High sugar with symptoms → organs is under 

functional stress 

• High sugar without symptoms → organs are 

compensating and temporarily protected 
 

Diagram 3: Sugar Symptom Organ Relationship 

High Blood Sugar 

│ 

▼ 

Neuro Hormonal Stress Load 

│ 

 

▼                ▼ 

Symptoms Present   No Symptoms 

 

▼                ▼ 

Organ Functional     Organ Compensation 

Stress/Damage         (Temporary Protection) 

 

▼                ▼ 

Disease Progress   Silent / Latent Phase 
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VII. ROLE OF STRESS IN SUGAR 

DYSREGULATION 

 

7.1 Stress plays a pivotal role: 

Stress ↑ → Cortisol ↑ → Insulin resistance ↑ → Blood 

sugar ↑ 

Stress reduction restores brain pituitary signalling, 

improving insulin effectiveness, allowing sugar auto 

regulation. 
 

Diagram 4: Stress Reduction → Auto Sugar Control 

Mechanism 

Stress Reduction 

│ 

▼ 

Cortisol ↓ Adrenaline ↓ 

│ 

▼ 

Brain Energy Stabilization 

│ 

▼ 

Pituitary Signal Normalization 

│ 

▼ 

Pancreatic Sensitivity ↑ 

│ 

▼ 

Effective Insulin Function 

│ 

▼ 

Blood Sugar Auto Regulation 

 

7.2 Hormone Related Diseases: A Unified View 

Hormonal diseases arise from functional 

disconnection rather than absence: 

• Diabetes → Brain Pancreas signalling disruption 

• Obesity → Overactive storage insulin (I₃) 

• Neuropathy → Neuro insulin (I₅) failure 

• Vascular complications → Vascular insulin (I₄) 

dysfunction 

 

VIII. DISCUSSION 

 

This model explains clinical observations that 

conventional glucose centric approaches cannot fully 

justify. Hormones behave as multi state electro 

chemical systems, influenced by consciousness, stress, 

neural input, and cellular energy. 

Monitoring symptoms, stress levels, and hormonal 

responsiveness may be more predictive of disease 

progression than glucose values alone. 

 

IX. CONCLUSION 

 

The Neuro Electro Hormonal Model of Insulin 

Regulation and Sugar Homeostasis demonstrates that 

insulin regulation is a brain regulated electro chemical 

process. Disease emerges when synchronization of 

functional hormonal states is lost. Stress reduction and 

neural balance play a decisive role in restoring sugar 

homeostasis. 

 

X. KEY SCIENTIFIC STATEMENT 

 

Hormones are multi state electro chemical information 

systems. Sugar related diseases arise from neuro 

hormonal dysregulation rather than glucose elevation 

alone. 
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DECLARATION 

 

This paper presents a conceptual and integrative 

physiological model intended for academic discussion 

and further scientific exploration. 


