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Abstract

The gut-brain axis is essential for regulating metabolism, which can impact the development of type 2 diabetes
(T2D) and obesity, both of which are linked to dementia, particularly in the context of neurodegenerative
conditions such as Alzheimer's and Parkinson's. In short, the gut-brain axis influences various brain functions,
including cognition and motor control.

As a long-term T2D patient without access to medical facilities, instruments, or the means to collect and
analyze specific gut-brain axis biomarkers like gut hormones (ghrelin, leptin, cholecystokinin, peptide YY),
gut motility, gut microbiota information, and pathological brain proteins such as beta-amyloid and tau, the
author relied on available and collectible data as a patient. For example, both obesity and diabetes represent
not only metabolic disorders associated with insulin resistance but also demonstrate situations of low-grade
inflammation. Additionally, fasting plasma glucose in the early morning (FPG) was used as an indicator of the
level of insulin resistance. The author also chose to incorporate the TyG index (Triglyceride-glucose index)
as a biomarker for both insulin resistance (TyG value greater than 4.49) and non-alcoholic fatty liver disease
(NAFLD, TyG value greater than 8.5).

The TyG index is calculated based on fasting levels of triglycerides (TG) and fasting glucose, using the formula:
TyG = In[fasting triglycerides (mg/dL) x fasting glucose (mg/dL)/2] Y2019-Y2023 =15%

Condition Cut-off Values below Values above
value cut-off cut-off

Insulin 4.49 Insulin Suggestive of

resistance resistance insulin

unlikely resistance
Nonalcoholic .5 NAFLD High likelihood
fatty liver diagnosis is of NAFLD
disease unlikely

This Paper Details A Two-Stage Analysis Centered Around A Partial View Of The Gut-Brain Axis
The initial stage delves into the correlation between lifestyle factors and two metabolic disorders. For obesity,
influential factors such as food portions (Food P), daily exercise (Exercise), and sleep quality (Sleep) are
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considered, while for type 2 diabetes, impactful factors include fasting plasma glucose (FPG), carbohydrate
and sugar intake (Carbs), and post-meal walking steps (Steps).

The Second Stage of the Analysis Investigates the Link between Five Selected Metabolic Disorders And Two
Specific Neurodegenerative Diseases: Alzheimer's (Ad) And Parkinson's (Pd).

Both diseases are examined in relation to five common metabolic factors, namely body weight (BW), daily
glucose levels (eAG), insulin resistance (via FPG), a normalized TyG index for insulin resistance (IR via TyG
with a normalization factor of 4.49), and non-alcoholic fatty liver disease (NAFLD via Ty G with a normalization

factor of 8.5).

In summary, the first stage of two SD-VMT energy analysis results for metabolic disorders versus lifestyle are:

Obesity of BW Versus

food portion = 45%; sleep = 29%; daily exercise = 26%

(Food portion is the predominant factor)

12D of eAG versus

FPG = 46%, Carbs = 33%;, post-meal steps = 21%

(Insulin resistance of FPG is the predominant factor; ratio of carbs versus exercise is 1.6)

The second stage of two SD-VMT energy analysis results for dementia versus five common inputs are:

Alzheimer’s Risk Versus

Obesity BW = 19%, T2D eAG = 19%, IR via FPG = 31%, IR via )G = 20%, NAFLD via TyG = 11%
(Total IR contributed 51%, Obesity and T2D contributed 38%, and NAFLD contributed only 11%,).

Parkinson’s Risk Versus

Obesity BW = 20%; T2D eAG = 19%, IR via FPG = 30%, IR via TyG = 20%, NAFLD via TyG = 11%
(Total IR contributed 50%, Obesity and T2D contributed 39%, and NAFLD contributed only 11%).

In all four analysis cases, the time-zone energy distribution ratios exhibit a consistent pattern: Y2014-Y2023
contributed higher percentages (63% to 85%), while Y2019-Y2023 showed lower contribution percentages

(15% to 37%).

Key Message

Based on a partial view of gut-brain axis study, insulin resistance emerges as the primary influencer for Alzheimer's and Parkinson's
diseases, mirroring the situation observed in T2D's eAG case. As anticipated, fatty liver (NAFLD) demonstrates the least influence.
In the context of obesity and weight management, portion size of food consumption emerges as the most critical influencer.

Total 4 Outputs (Y14-Y23)
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1. Introduction

The gut-brain axis is essential for regulating metabolism, which
can impact the development of type 2 diabetes (T2D) and
obesity, both of which are linked to dementia, particularly in
the context of neurodegenerative conditions such as Alzheimer's
and Parkinson's. In short, the gut-brain axis influences various
brain functions, including cognition and motor control.

As a long-term T2D patient without access to medical facilities,
instruments, or the means to collect and analyze specific gut-
brain axis biomarkers like gut hormones (ghrelin, leptin,
cholecystokinin, peptide YY), gut motility, gut microbiota
information, and pathological brain proteins such as beta-
amyloid and tau, the author relied on available and collectible
data as a patient. For example, both obesity and diabetes represent
not only metabolic disorders associated with insulin resistance
but also demonstrate situations of low-grade inflammation.
Additionally, fasting plasma glucose in the early morning (FPG)
was used as an indicator of the level of insulin resistance. The
author also chose to incorporate the TyG index (Triglyceride-
glucose index) as a biomarker for both insulin resistance (TyG
value greater than 4.49) and non-alcoholic fatty liver disease
(NAFLD, TyG value greater than 8.5).

2. Biomedical Information

The following sections contain excerpts and concise information
drawn from multiple medical articles, which have been
meticulously reviewed by the author of this paper. The author
has adopted this approach as an alternative to including a
conventional reference list at the end of this document, with the
intention of optimizing his valuable research time. It is essential
to clarify that these sections do not constitute part of the author's
original contribution but have been included to aid the author in
his future reviews and offer valuable insights to other readers
with an interest in these subjects.

2.1 What Are The Food-Sugar-Gut-Axis Connecting Brain
Activities, Such As Alzheimer’S Cognition Brain Cells and
Parkinson’S Motion Brain Cells?

The connection between the brain and the stomach through
glucose involves the release of hormones and neurotransmitters.
When glucose enters the bloodstream after a meal, it triggers the
release of insulin, which helps to regulate blood sugar levels.
Additionally, the brain responds to the presence of glucose by
releasing neurotransmitters such as serotonin and dopamine,
which can influence feelings of hunger, satisfaction, and overall
mood. This intricate interaction between glucose, insulin, and
neurotransmitters helps to regulate appetite, digestion, and
overall energy balance in the body.

The connection between brain activities, such as cognition in
Alzheimer's disease and motion in Parkinson's disease, and the
conversion of food digestion and conversion into glucose via gut
functions involves a complex interplay of various physiological
processes. Here are some key components:

2.1.1Glucose Metabolism
Food digestion leads to the breakdown of carbohydrates into

glucose, which is absorbed into the bloodstream. The levels of
glucose in the blood are carefully regulated to ensure a steady
supply of energy to the brain and other organs.

2.1.2 Hormonal Regulation

Hormones such as insulin, released from the pancreas, play a
crucial role in regulating glucose levels. Insulin facilitates the
uptake of glucose by various cells in the body, including neurons
in the brain.

2.1.3 Brain Function

Neurons in the brain, including those involved in cognition
and movement, rely on glucose as their primary energy source.
Disruptions in glucose metabolism can impact the function of
these neurons, potentially contributing to neurodegenerative
conditions like Alzheimer's and Parkinson's.

2.1.4 Neurotransmitters

Glucose metabolism in the brain is involved in the production
of neurotransmitters, which are essential for cell-to-cell
communication. Imbalances in neurotransmitter levels can
influence cognitive function and motor control.

2.1.5 Gut-Brain Axis

Emerging research suggests that the gut microbiota and the
central nervous system communicate bidirectionally through
neural, endocrine, and immune pathways. This gut-brain axis
may influence various brain functions, including cognition and
motor control.

Overall, the convergence of glucose metabolism, hormonal
regulation, brain function, neurotransmitter activity, and the
gut-brain axis highlights the intricate connections between food
digestion, glucose utilization, and brain activities, especially in
the context of neurodegenerative diseases such as Alzheimer's
and Parkinson's.

3. Pathophysiological Explanations of Gut-Brain Axis In
Terms Of Neural, Endocrine, and Immune Pathways

The gut-brain axis is a bidirectional communication system
that involves complex interactions between the central nervous
system (CNS), enteric nervous system (ENS) of the gut,
endocrine system, and the immune system. Dysregulation in
any of these pathways can lead to various pathophysiological
conditions. Here are explanations of the gut-brain axis in terms
of neural, endocrine, and immune pathways

3.1 Neural Pathway

The neural pathway involves bidirectional communication
between the CNS and the ENS. The ENS is often referred to as
the "second brain" due to its extensive network of neurons in the
brain that control gastrointestinal functions independently of the
CNS. This pathway is essential for regulating gastrointestinal
motility, secretion, and blood flow. Disruptions in neural signaling
within the gut-brain axis can lead to functional gastrointestinal
disorders such as irritable bowel syndrome (IBS) or contribute
to neurodegenerative diseases such as Parkinson's disease, both
of which are characterized by altered gut motility and sensory
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processing.

3.2 Endocrine Pathway

The gut-brain axis also involves the endocrine system, primarily
through the secretion of gut hormones such as ghrelin, leptin,
peptide YY, and cholecystokinin. These hormones play a vital
role in regulating appetite, satiety, and metabolism, and they
communicate with the brain to convey information about the
nutritional status of the body. Dysregulation of these hormones
and their signaling pathways can contribute to conditions such
as obesity, eating disorders, and metabolic syndrome.

3.3 Immune Pathway

The immune system also plays a crucial role in the gut-brain
axis, as the gut is home to a large proportion of the body's
immune cells. Local immune responses in the gut can impact
systemic immune function and neuroinflammation. Disruption
of the immune pathway in the gut-brain axis has been implicated
in the pathophysiology of various neurological and psychiatric
disorders, including depression, anxiety, autism spectrum
disorders, and neurodegenerative diseases. Additionally,
inflammatory bowel diseases (IBD) such as Crohn's disease
and ulcerative colitis involve complex interactions between
the immune system and the nervous system, leading to both
gastrointestinal and neurological symptoms.

Overall, the gut-brain axis is a multidimensional and intricate
system that involves neural, endocrine, and immune pathways.
Dysregulation of these pathways can contribute to a wide range
of pathophysiological conditions, making the understanding
and modulation of the gut-brain axis vital in the management of
various disorders.

4. What is Enteric Nervous System ENS?

The enteric nervous system (ENS) is a complex network of
neurons that is often described as the "second brain" due to
its extensive capabilities and its ability to function largely
independently of the central nervous system (CNS). The ENS
is embedded within the lining of the gastrointestinal tract,
extending from the esophagus to the rectum, and it plays a critical
role in regulating various gastrointestinal functions, including
motility, secretion, and blood flow.

The ENS contains a vast number of neurons, estimated to be in
the hundreds of millions, as well as glial cells, which support
and modulate the activity of the neurons. This intricate network
allows the ENS to coordinate and control the movement of food
through the digestive system, the secretion of digestive enzymes
and hormones, and the sensation of visceral pain. The ENS can
also regulate local blood flow and immune responses within the
gut.

In addition to its autonomous functions, the ENS is in constant
communication with the central nervous system through various
pathways, including the sympathetic and parasympathetic
nervous systems. This bidirectional communication allows
for integration of gut functions with higher brain functions to
maintain overall homeostasis.

Disruptions in the enteric nervous system have been implicated
in various gastrointestinal disorders, such as irritable bowel
syndrome (IBS), inflammatory bowel diseases (IBD), and
functional dyspepsia. Furthermore, emerging research suggests
that the ENS may also play a role in conditions that extend
beyond the gut, including certain neurological disorders, mental
health conditions, and even metabolic diseases.

In summary, the enteric nervous system is a highly specialized
and autonomous network that governs many aspects of
gastrointestinal function. Its complex interplay with the central
nervous system and its role in various disorders make it an area
of great interest in both neurology and gastroenterology.

5. How Many Different Kind of Dementia?

Dementia is an umbrella term that encompasses various diseases
and conditions that impair cognitive function, memory, and
the ability to perform daily activities. Alzheimer's disease and
Parkinson's disease are two well-known causes of dementia, but
there are several other diseases that can also lead to dementia,
including:

1. Vascular dementia

2. Lewy body dementia

3. Frontotemporal dementia

4. Creutzfeldt-Jakob disease

5. Huntington's disease

6. Wernicke-Korsakoff syndrome

7. Normal pressure hydrocephalus

These are just a few examples, and there are other less common
causes of dementia as well. Each of these conditions has its own
distinct characteristics and underlying causes, leading to different
patterns of cognitive impairment and functional decline.

6. Pathophysiological Explanations of Relationships between
Gut-Brain Axis and Alzheimer’S and Parkinson’S Diseases
The gut-brain axis has been implicated in the pathophysiology
of Alzheimer's disease and Parkinson's disease through various
mechanisms involving neural, endocrine, and immune pathways.
Here are the pathophysiological explanations of the relationships
between the gut-brain axis and these two neurodegenerative
diseases, namely dementia:

6.1 Alzheimer's Disease

6.1.1 Neural Pathway

Dysfunction in the gut-brain axis may contribute to the
development and progression of Alzheimer's disease. The
enteric nervous system (ENS) is known to play a role in
regulating gastrointestinal motility and secretion. Studies have
suggested that alterations in gut motility and the gut microbiota
composition could lead to dysregulation in the gut-brain axis,
possibly contributing to the spread of pathological proteins, such
as beta-amyloid and tau, through neural connections between the
gut and the brain.

6.1.2 Endocrine Pathway

Hormones and signaling molecules produced in the
gastrointestinal tract can also influence synaptic plasticity
and neuroinflammation, which are key aspects of Alzheimer's
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disease pathology. Disruptions in gut hormone signaling, such as
ghrelin and leptin, may impact cognitive function and contribute
to the pathogenesis of Alzheimer's disease.

6.1.3 Immune Pathway

The gut houses a large portion of the body's immune cells,
and dysregulation of the gut microbiota can lead to increased
intestinal permeability and systemic inflammation. This
systemic inflammation can directly impact the progression
of neuroinflammation in Alzheimer's disease, potentially
exacerbating cognitive decline and neuronal damage.

6.2 Parkinson's Disease

6.2.1 Neural Pathway

The gut-brain axis has been implicated in the pathophysiology
of Parkinson's disease through the concept of the "gut-first"
hypothesis. This hypothesis suggests that the pathophysiological
process of Parkinson's disease may initiate in the gastrointestinal
tract and then spread to the brain via the vagus nerve. This
could be facilitated by alpha-synuclein aggregation and spread,
influencing both gut motility and brain function.

6.2.2 Endocrine Pathway

Hormonal and metabolic changes in the gut-brain axis have been
linked to the development of Parkinson's disease. For example,
alterations in gut hormone signaling and metabolism may
influence the accumulation of alpha-synuclein aggregates and
impact neurodegenerative processes.

6.2.3 Immune Pathway

Inflammation and immune dysregulation within the gut have
been associated with Parkinson's disease. The gut microbiota
may play a role in modulating systemic immune responses and
neuroinflammation, affecting the progression of Parkinson's
disease pathology.

Overall, these pathophysiological explanations highlight
the intricate interplay between the gut-brain axis and the
development and progression of neurodegenerative diseases
such as Alzheimer's and Parkinson's diseases. Understanding
these relationships may offer insights into potential therapeutic
targets for these conditions.

7.1Is TygG a Biomarker for Gut-Brain Axis Study?

The triglyceride-glucose index (TyQG) is a marker used to assess
insulin resistance and non-alcoholic fatty liver disease (NAFLD)
which is calculated by the following formula:

In [fasting triglycerides (mg/dL) x fasting glucose (mg/dL)/2].
It has been suggested that TyG may be associated with various
health conditions, including metabolic syndrome, cardiovascular
disease, and non-alcoholic fatty liver disease (NAFLD).

While the gut-brain axis primarily focuses on the bidirectional
communication between the gut and the brain, including the
influence of the gut microbiota on brain function, mood, and
behavior, as well as the role of the central nervous system in
regulating gut function, there is no direct evidence indicating
that TyG could serve as a biomarker for the study of the gut-
brain axis.

However, given the association between metabolic disturbances,
insulin resistance, and conditions such as NAFLD, there may
be indirect links between TyG, gut health, and neurological
function. For example, alterations in the gut microbiota and
subsequent inflammation associated with insulin resistance and
metabolic dysfunction could impact the gut-brain axis.

As research in the field of the gut-brain axis continues to evolve,
it is essential to consider the potential systemic and metabolic
factors that could impact the interplay between the gut and the
brain, including markers such as TyG. However, at present, the
role of TyG as a specific biomarker for the direct study of the gut-
brain axis remains uncertain and requires further investigation.

8. Is NAFLD a Part Of Gut-Brain Axis ?

Non-alcoholic fatty liver disease (NAFLD) is not traditionally
considered a direct part of the gut-brain axis. The gut-brain axis
primarily refers to the bidirectional communication between the
central nervous system (CNS) and the enteric nervous system,
linking cognitive and emotional centers in the brain with
peripheral intestinal functions.

However, emerging research has suggested potential links
between NAFLD and the gut microbiota, leading to indirect
associations with the gut-brain axis. The gut microbiota plays
a crucial role in metabolic processes, immune function, and
the regulation of inflammation, and dysbiosis (an imbalance
in the gut microbial community) has been implicated in the
development and progression of NAFLD.

Furthermore, studies have proposed that alterations in the gut
microbiota composition can influence systemic inflammation,
insulin resistance, and metabolic dysfunction, which are all
factors contributing to NAFLD development. These changes
in the gut microbiota and subsequent metabolic disturbances
may indirectly impact the gut-brain axis by influencing
neuroinflammation, cognitive function, and mental health.

While the gut-brain-liver axis is an evolving area of research that
investigates the complex interplay between the gut, brain, and
liver, it is important to acknowledge that the direct involvement
of NAFLD in the traditional gut-brain axis remains an area of
ongoing study and debate.

(Note: The author included TyG in this analysis due to its
potential or indirect involvement in the gut-brain axis and
attempted to provide some quantitative evidence of its role.).

9. MPM Background

To learn more about his developed GH-Method: math-physical
medicine (MPM) methodology, readers can read the following
three papers selected from his published 760+ papers.

The first paper, No. 386 (Reference 1) describes his MPM
methodology in a general conceptual format. The second paper,
No. 387 (Reference 2) outlines the history of his personalized
diabetes research, various application tools, and the differences
between biochemical medicine (BCM) approach versus the
MPM approach. The third paper, No. 397 (Reference 3) depicts
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a general flow diagram containing ~10 key MPM research
methods and different tools.

10. The Author’S Diabetes History

The author was a severe T2D patient since 1995. He weighed
220 Ib. (100 kg) at that time. By 2010, he still weighed 198 Ib.
with an average daily glucose of 250 mg/dL (HbA1C at 10%).
During that year, his triglycerides reached 1161 (high risk for
CVD and stroke) and his albumin-creatinine ratio (ACR) at 116
(high risk for chronic kidney disease). He also suffered from five
cardiac episodes within a decade. In 2010, three independent
physicians warned him regarding the need for kidney dialysis
treatment and the future high risk of dying from his severe
diabetic complications.

In 2010, he decided to self-study endocrinology with an
emphasis on diabetes and food nutrition. He spent the entire
year of 2014 to develop a metabolism index (MI) mathematical
model. During 2015 and 2016, he developed four mathematical
prediction models related to diabetes conditions: weight, PPG,
fasting plasma glucose (FPG), and HbA1C (A1C). Through
using his developed mathematical metabolism index (MI) model
and the other four glucose prediction tools, by the end of 2016,
his weight was reduced from 220 Ibs. (100 kg) to 176 Ibs. (89
kg), waistline from 44 inches (112 cm) to 33 inches (84 cm),
average finger-piercing glucose from 250 mg/dL to 120 mg/dL,
and A1C from 10% to ~6.5%. One of his major accomplishments
is that he no longer takes any diabetes-related medications since
12/8/2015.

In 2017, he achieved excellent results on all fronts, especially
his glucose control. However, during the pre-COVID period,
including both 2018 and 2019, he traveled to ~50 international
cities to attend 65+ medical conferences and made ~120 oral
presentations. This hectic schedule inflicted damage to his
diabetes control caused by stress, dining out frequently, post-
meal exercise disruption, and jet lag, along with the overall
negative metabolic impact from the irregular life patterns;
therefore, his glucose control was somewhat affected during the
two-year traveling period of 2018-2019.

He started his COVID-19 self-quarantined life on 1/19/2020.
By 10/16/2022, his weight was further reduced to ~164 lbs.
(BMI 24.22) and his A1C was at 6.0% without any medication
intervention or insulin injection. In fact, with the special
COVID-19 quarantine lifestyle since early 2020, not only has
he written and published ~500 new research articles in various
medical and engineering journals, but he has also achieved his
best health conditions for the past 27 years. These achievements
have resulted from his non-traveling, low-stress, and regular
daily life routines. Of course, his in-depth knowledge of chronic
diseases, sufficient practical lifestyle management experiences,
and his own developed high-tech tools have also contributed to
his excellent health improvements.

On 5/5/2018, he applied a continuous glucose monitoring
(CGM) sensor device on his upper arm and checks his glucose
measurements every 5 minutes for a total of 288 times each day.
Furthermore, he extracted the S-minute intervals from every

15-minute interval for a total of 96 glucose data each day stored
in his computer software.

Through the author’s medical research work over 40,000 hours
and read over 4,000 published medical papers online in the
past 13 years, he discovered and became convinced that good
life habits of not smoking, moderate or no alcohol intake,
avoiding illicit drugs; along with eating the right food with
well-balanced nutrition, persistent exercise, having a sufficient
and good quality of sleep, reducing all kinds of unnecessary
stress, maintaining a regular daily life routine contribute to the
risk reduction of having many diseases, including CVD, stroke,
kidney problems, micro blood vessels issues, peripheral nervous
system problems, and even cancers and dementia. In addition,
a long-term healthy lifestyle can even “repair” some damaged
internal organs, with different required time-length depending
on the particular organ’s cell lifespan. For example, he has “self-
repaired” about 35% of his damaged pancreatic beta cells during
the past 10 years.

11. Energy Theory

The human body and organs have around 37 trillion live cells
which are composed of different organic cells that require energy
infusion from glucose carried by red blood cells; and energy
consumption from labor-work or exercise. When the residual
energy (resulting from the plastic glucose scenario) is stored
inside our bodies, it will cause different degrees of damage or
influence to many of our internal organs.

According to physics, energies associated with the glucose waves
are proportional to the square of the glucose amplitude. The
residual energies from elevated glucoses are circulating inside
the body via blood vessels which then impact all of the internal
organs to cause different degrees of damage or influence, e.g.
diabetic complications. Elevated glucose (hyperglycemia)
causes damage to the structural integrity of blood vessels. When
it combines with both hypertension (rupture of arteries) and
hyperlipidemia (blockage of arteries), CVD or Stroke happens.
Similarly, many other deadly diseases could result from these
excessive energies which would finally shorten our lifespan. For
an example, the combination of hyperglycemia and hypertension
would cause micro-blood vessels leakage in kidney systems
which is one of the major cause of CKD.

The author then applied Fast Fourier Transform (FFT) operations
to convert the input wave from a time domain into a frequency
domain. The y-axis amplitude values in the frequency domain
indicate the proportional energy levels associated with each
different frequency component of input occurrence. Both output
symptom value (i.e. strain amplitude in the time domain) and
output symptom fluctuation rate (i.e. the strain rate and strain
frequency) are influencing the energy level (i.e. the Y-amplitude
in the frequency domain).

Currently, many people live a sedentary lifestyle and lack
sufficient exercise to burn off the energy influx which causes
them to become overweight or obese. Being overweight and
having obesity leads to a variety of chronic diseases, particularly
diabetes. In addition, many types of processed food add
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unnecessary ingredients and harmful chemicals that are toxic to
the bodies, which lead to the development of many other deadly
diseases, such as cancers. For example, ~85% of worldwide
diabetes patients are overweight, and ~75% of patients with
cardiac illnesses or surgeries have diabetes conditions.

In engineering analysis, when the load is applied to the
structure, it bends or twists, i.e. deform; however, when the load
is removed, it will either be restored to its original shape (i.e,
elastic case) or remain in a deformed shape (i.e. plastic case). In
a biomedical system, the glucose level will increase after eating
carbohydrates or sugar from food; therefore, the carbohydrates
and sugar function as the energy supply. After having labor
work or exercise, the glucose level will decrease. As a result, the
exercise burns off the energy, which is similar to load removal
in the engineering case. In the biomedical case, both processes
of energy influx and energy dissipation take some time which
is not as simple and quick as the structural load removal in
the engineering case. Therefore, the age difference and 3 input
behaviors are “dynamic” in nature, i.e. time-dependent. This
time-dependent nature leads to a “viscoelastic or viscoplastic”
situation. For the author's case, it is “viscoplastic” since most
of his biomarkers are continuously improved during the past 13-
year time window.

Time-Dependent OQOutput Strain and Stress of (Viscous
Input*QOutput Rate)

Hooke’s law of linear elasticity is expressed as:

Strain (e: epsilon)

= Stress (c: sigma) / Young’s modulus (E)

For biomedical glucose application, his developed linear elastic
glucose theory (LEGT) is expressed as:

PPG (strain) = carbs/sugar (stress) * GH.p-Modulus (a positive
number) + post-meal walking k-steps * GH.w-Modulus ( a
negative number)

Where GH.p-Modulus is reciprocal of Young's modulus E.

However, in viscoelasticity or viscoplasticity theory, the stress
is expressed as:
Stress = viscosity factor (y: eta) * strain rate (de/dt)

Where strain is expressed as Greek epsilon or ¢.

In this article, in order to construct an “ellipse-like” diagram in a
stress-strain space domain (e.g. “hysteresis loop”) covering both
the positive side and negative side of space, he has modified the
definition of strain as follows:

Strain = (body weight at certain specific time instant)

He also calculates his strain rate using the following formula:
Strain rate = (body weight at next time instant) - (body weight
at present time instant)

The risk probability % of developing into CVD, CKD, Cancer is
calculated based on his developed metabolism index model (MI)
in 2014. His MI value is calculated using inputs of 4 chronic
conditions, i.e. weight, glucose, blood pressure, and lipids; and
6 lifestyle details, i.e. diet, drinking water, exercise, sleep, stress,
and daily routines. These 10 metabolism categories further
contain ~500 elements with millions of input data collected
and processed since 2010. For individual deadly disease risk
probability %, his mathematical model contains certain specific
weighting factors for simulating certain risk percentages
associated with different deadly diseases, such as metabolic
disorder-induced CVD, stroke, kidney failure, cancers, dementia;
artery damage in heart and brain, micro-vessel damage in kidney,
and immunity-related infectious diseases, such as COVID death.

Some of explored deadly diseases and longevity characteristics
using the viscoplastic medicine theory (VMT) include stress
relaxation, creep, hysteresis loop, and material stiffness,
damping effect based on time-dependent stress and strain which
are different from his previous research findings using linear
elastic glucose theory (LEGT) and nonlinear plastic glucose
theory (NPGT).
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12. Results

BW Hgt1 | Hgt2
1/2/24 | BW Food P |Sleep S| Time-Zone
2014 | 1772 0.00 | 000 Y14-Y18
2015 | 175.4 172 | 096 34
2016 | 1729 -388 | -218 82%
2017 174.3 -1.02 | -0.56
2018 | 171.1 [oo7 |
2019 Y19-Y23
2020 8
2021 168.6 18%
169.2
2023 168.0
Avg 171.9 | 0.74 | 6.18 | 153671 | 1.49 | 0.8 | 0.85 | -0.92 | 171.9 | -1.40 | -0.90 | -0.84
Correl. | 100% | 4% | -88% | -2%
2AG /70 | /15 | /5000 |S.Rate] Strain | Strs1 | Strs2 | Strs3| Hgt1 | Hgt2 | Hgt3 | Areat | Area2 | Area3
1/2/24 | _eAG | FPG | Carbs | Steps FPG | Carbs | Steps | eAG | eAG | FPG | Carbs | Steps | FPG | Carbs FPG | Carbs | Steps | Time-Zone
2014 134.7 128 72 3000 | 1.83 48 0.6 000 | 1347 | 000 | 000 | 0.00 | 0.00 000 | 0.00 0.0 0.0 0.0 Y14-Y18
2015 128.7 121 24 1904 | 1.72 1.62 | 0.38 | -5900 [ 1287 [ -1032 | -0.70 | -2.28 | -5.16 | -4.85 | -1.14 | 30.9 29.0 6.8 367
2016 119.4 117 16 4106 | 1.67 104 | 0.82 | -0.24 | 1104 | -1545 | -0.58 | -7.50 | -12.88 | -0.64 | 493 | 1191 | 801 45.6 65%
2017 117.4 120 15 4840 | 1.1 097 | 089 | -2.04 | 1174 | -349 | -1.97 | 181 | -947 | -578 | 470 | 193 11.8 9.6
2018 | 1164 | 114 | 16 | 4538 | 1.62 | 1.05 | 0.91 | 099 | 1164 | -1.61 | -1.04 | 080 | -256 | 1.51 | -1.35 | 25 1.5 1.3
2019 | 1144 | 115 | 13 | 4038 | 1.64 | 0.88 | 0.81 | -2.01 | 1144 | -329 | -1.77 | -1.62 | -245 | -1.41 | -1.26 | 49 28 25 | ¥19-¥23
2020 106.2 101 14 4468 1.44 0.91 089 | -8.14 | 1062 | -11.74 | -742 | -7.27 | -752 | -460 | -445 | 61.2 7.4 36.2 199
2021 104.6 94 13 4057 1.34 0.85 0.81 <161 | 1046 | 216 | «1.37 | -1.31 605 | 440 | 429 | 11.2 71 6.9 35%
102.3 a1 10 3823 1.30 0.69 0.76 | -235 | 1023 [ -3.056 | -163 | -1.80 | 260 | -1.50 | -1.55 6.1 3.5 a7
99.9 89 13 3243 1.27 0.90 065 | 238 | 999 [ -3.02 [ -213 [ -1.54 | -3.03 [ -1.88 | -1.67 7.2 4.5 4.0
Avg 1144 | 109 21 3762 | 1.55 | 1.37 | 0.75 | -3.48 | 1144 | -541 | -366 | -261 | -526 -3.56 | -2.54 | 2624 | 186.7 | 116.6
Correl. | 100% | 85% [ 74% | -45% SD-E: | 566 | 46% | 33% 21%
AD Risk 7170/120] /70 |/4.49 | /&5 [S. Rate|Strain|Strs 1 Strs 2| Strs3 | Strs 4 | Strs 5 |Hgt 1| Hgt2 | Hgt3 | Hgt4 | Hat5 |Area 1| Area 2 | Ara 3 |Aread | Area 5
12124 | AD | BW | eAG |IR-FPG IR-TyG NAFLD| BW |sAG - AD | AD | BW  eAG |R-FPG R-TyG NAFLD| BW | aAG IR-FPG INAFLD| BW | eAG |IR-FPG IR-TyG |NAFLD | Time-Zone
2014 | 67 | 177 | 135 | 128 | 484 | 464 | 1.04 112 | 1.83 | 1.08 | 0.67 | 0,00 | 57 | 0,00 | 0.00 | 000 | 0.00 | 0,00 | 0.00 | 0.00 | 0.00 | 000 | 000 | 00 | 00 | 00 | 00 | 00 | Yia-¥is
2015 | 52 | 175 | 120 | 121 | 486 | 486 | 1.03 1.07 | 1.72 | 1.08 | 0.57 | -500 | 52 |-516 536 | -861  -541 | 286 |-258 | -268 | 431  -271 | 143 | 129 | 134 | 215 | 135 | 72 | 240
2016 | 47 | 173 | 119 | 117 | 464 | 464 |1.02 | 1.00 | 1.67 | 1.03 | 0.55 | 500 | 47 | 509 4.98|-8.96 | 5.97 | 273 |-5.12 | -5.17 | 849 | 529 | -279 | 266 | 258 | 424 | 265 | 140 | 85%
2017 | 45 | 174 | 117 | 120 | 474 | 474 | 1.09 098 | 1.71 | 1.06 | 0.5 | -200 | 45 |-205 -1.96 | -342 | -211 | -1.12 |-257 | 047 | 589 | 964 192 | 7.1 | 69 | 118 | 73 | aa
2018 | 47 | 171 | 116 | 114 | 484 | 48¢ |1.01 097 | 1.62 | 1.08 | 0.57 | 200 | 47 | 201 | 1.94 | 325 | 216 | 1.14 |-0.02|-001 009 | 002 | 001 | 0O | 00 | 02 | 00 | 00
2019 | 48 | 173 | 114 | 115 | 475 | 475 | 1.02 0.95 | 1.64 | 1.06 | 0.56 | 1.00 | 48 | 102 | 0.95 | 1.64 | 1.06 | 056 | .51 | 1 15 | 15 | 24 | 16 | 09 | ¥io-v2s
2020 | 43 | 170 | 106 | 101 | 4.60 | 4.60 |1.00 |0.89 | 1.44 | 1.02 | 0.54 | -5.00 | 43 |-500 -443|-7.21 | 542 | 271 }-1.99 -1.07 | 100 | &7 | 139 | 102 | 84
2021 | 45 | 169 | 105 | 54 | 465 | 466 |099 087 1.34 | 1.04 200 | 45 | 1.98 | 1.74 | 268 | 208 | 1.10 |-1.57 | -1.34 | -227 | -1.52 | 0.80 | 90 | 27 | 45 | 31 | -1.6 | 15%
2022 | 44 | 169 | 102 | 91 | 456 | 456 | 1.00 085 1.0 | 1.02 | 0.5¢ | -1.00 | 44 |-1.00 -0.85|-1.30 | -1.02 | 0.54 | 0.49 | 0.45 | 069 | 053 | 028 | 05 | 05 | 07 | 05 | 03
2023 | 43 | 168 | 100 | 89 | 457 | 457 |099 083 .27 | 1.02 | 054 | 1.00 | 43 |-099 -0.83|-1.27 | 1.02 054 |-099|-084 -128 102 | -054| 10 | 08 | 13 | 10 | 05
s e St —
47 | 172 | 114 | 109 | 471 | 4.71 |1.010.95 | 1.55 | 1.05 | 0.65 | -1.40 | 47 |-1.43 -1.38|-2.26 | -1.46 | -0.77 |-1.38|-1.34 | -2.20 | -1.40 |-0.74 | 54.6 | 540 | 880 | 565 | 29.9
Carrei. | 100% | 85% | 92% | 77% | 78% | 78% [Sp-E: 283 | 19% | 19% | 31% | 20% | 11%
PD Risk 71701120 /70 | /449 | /85 [5. Rato|Strain|Strs 1 Strs 2| Strs3 | Strs4 | Strs 5 |Hgt 1| Hgt2 | Hgt3 | Hgt4 | Hgt5 |Arca 1| Area 2 | Arca 3 |Aread |Area 5
1224 | PD_| BW | 0AG |IR-FPG NAFLD| BW | eAG IR FD_| PD | BW | eAG R-FPG IR-TyG NAFLD| BW | 0AG BW | 0AG |IR-FPG |1R-TyG |NAFLD | Time-Zone
2014 | 46 | 177 | 135 | 128 | 484 | 484 |1.04 112 1.83 | 1.08 | 057 | 0.00 | 46 | 0.00 0.00 | 000 | 0,00 | 0.00 | 0.00 | 0.00 | 000 000 | 000 | 00 | 00 | 00 | 00 | 00 | ¥ia-¥18
2015 | 45 | 175 | 120 | 121 | 486 | 4.86 | 1.00 | 1.07 | .72 | 1.08 | 0.57 | -1.00 | 45 |-1.03 -1.07 | -1.72 | -1.08 | -0.57 |-052|-054 | -086 | -054 |0.29 | 05 | 05 | 09 | 05 | 03 5
2016 | 42 | 173 | 119 | 117 | 464 | 464 |1.02 100 1.67 | 1.03 | 0.55 | 3.00 | 42 |-3.05 -299 | 502 | 3.90 | -1.64 |-204|-203 337  -208 | -1.10| 61 | 61 | 101 | 63 | 33 | 63%
2017 | 41 | 174 | 117 | 120 | 474 | 474 | 1.03 | 0.98 | .71 | 1.06 | 0.56 | -1.00 | 41 |-1.09 0.8 | -1.71 | -1.06 | -0.56 |-204 | -1.95 |-396 | -208 |-.10| 20 | 20 | 34 | 21 | 11 |
2018 | 41 | 171 | 116 | 114 | 484 | 484 | 1.01 097 | 1.62 | 1.08 | 0.57 | 000 | 41 | 0.00 000 | 000 | 0.00 | 0.00 |-057| 049 | -0.85 053 | 0.25 | 00 | 00 | 00 | 00 | 00
2019 | 42 | 173 | 114 | 115 | 475 | 475 | 1.02 |0.05| 1.64 | 1.06 | O.65 | 1.00 | 42 | 1.02 095 | 1 11043 082 | 053 028 | 05 | 05 | 08 | 05 | 03 | ¥id-¥23
2020 | 35 | 170 | 106 | f01 | 460 | 460 |1.00 089 | 144 | 1.02 | 0.54 | 200 | 39 |-3.00 -266 085 | -1.35 | 101 |-053 | 30 | 26 | 40 | 30 | 16 26
2021 | 39 | 169 | 105 | 54 | 465 | 466 |09 067 | 1.34 | 1.04 | 655 | 000 | 59 | 000 | 000 | ¢ -133 | 216 154 081 | 00 | 00 | 00 | 00 | oo | 37%
2022 | 39 | 169 | 102 | 91 | 456 | 4.56 | 1.00 |0.85  1.30 | 1.02 | 0.5¢ | 0.00 | 39 | 0.00 000 000 | 0.00 | 0.00 | 000 | 00 | 00 | 00 | 00 | 00
2025 | 37 | 165 | 100 | 89 | 457 457 |099 083 | 127 | 1.02 | 054 | 200 | 37 |-1.95 167 083 127 | 102 | 054 | 20 | 17 | 25 | 20 | 1
— — Srem— I T— m—
Avg | 41 | 172 | 114 | 109 | 471 | 471 |1.01|0.95 1.55 | 1.05 | 0.55 |-0.90 | 41 |-0.91 -0.84 -0.76 |-1.24 | -0.83 | -0.44 | 14.1 | 13.3 | 21.7 | 145 | 7.7
Corrol. | 100% | 95% |96% | 90% | 82% | 82% [ 1EEE) \ [ [SD-E-| 71 | 20% | 19% | 30% | 20% | 11%

Figure 1: shows data tables.
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Total 4 Outputs (Y14-Y23)

S . UMY - W +48——160——258

BW -eAG AD PD

BW vs. Food Portion, Sleep Score, Daily Exercise

(Y14-Y23)
SD-VMT Energy Ratios:
Food P = 45%; Sleep 5 = 29%; Exer (Daily Steps) = 26%
Time-Zone Energy Distribution: | /|
¥Y14-Y18 = 82%; Y19-Y23=18%

Total SD-VMT Energy for BW = 42

~-Food P -Sleep S - Exer

AD vs. BW, eAG, IR, TyG (Y14-Y23)

IR-TyG = 20%; NAFLD-T283yG = 11%
Time-Zone Energy Distribution:
¥14-Y18 = 85%; Y19-Y23 = 15%

Total SD-VMT Energy for AD = 283

-BW -eAG IR-FPG IR-TyG -NAFLD

Total 11 Normalized Inputs (Y14-Y23)

~Food P - Sleep S Exer FPG Carbs  Steps
~-BW -eAG - IR-FPG - IR-TyG - NAFLD

eAG vs. FPG, Carbs, Post-meal Steps (Y14-Y23)

SD-VMT Energy Ratios: \

FPG= 46%; Carbs = 33%; Steps (Post-Meal) 5 21%

Time-Zone Energy Distribution: S~

Y14-Y18 = 65%; ¥Y19-¥23 =35% Total SD-VMT Energy for eAG = 566

-FPG - Carbs - Steps

PD vs. BW, eAG, IR, TYG (Y14-Y23)
SD-VMT Energy Ratios:
BW = 20%; eAG = 19%; IR-FPG = 30%
IR-TyG = 20%; NAFLD-TyG =11%
ime-Zone Energy Disti on:

Total SD-VMT Energy for PD =71

-BW -eAG IR-FPG IR-TyG - NAFLD

Figure 2: shows inputs and SD-VMT energy output diagram

13. Conclusions

In summary, the first stage of two SD-VMT energy analysis
results for metabolic disorders versus lifestyle are:

Obesity of BW Versus
food portion = 45%; sleep = 29%; daily exercise = 26%
(Food portion is the predominant factor)

T2D of eAG Versus

FPG =46%; Carbs = 33%; post-meal steps =21%

(Insulin resistance of FPG is the predominant factor; ratio of
carbs versus exercise is 1.6)

The second stage of two SD-VMT energy analysis results for
dementia versus five common inputs are:

Alzheimer’s Risk Versus

Obesity BW = 19%; T2D eAG = 19%; IR via FPG = 31%; IR
via TyG = 20%; NAFLD via TyG = 11%

(Total IR contributed 51%, Obesity and T2D contributed 38%,
and NAFLD contributed only 11%).

Parkinson’s Risk Versus
Obesity BW = 20%; T2D eAG = 19%; IR via FPG = 30%; IR
via TyG = 20%; NAFLD via TyG = 11%
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(Total IR contributed 50%, Obesity and T2D contributed 39%,
and NAFLD contributed only 11%).

In all four analysis cases, the time-zone energy distribution
ratios exhibit a consistent pattern: Y2014-Y2023 contributed
higher percentages (63% to 85%), while Y2019-Y2023 showed
lower contribution percentages (15% to 37%).

Key Message

Based on a partial view of gut-brain axis study, insulin
resistance emerges as the primary influencer for Alzheimer's and
Parkinson's diseases, mirroring the situation observed in T2D's
eAG case. As anticipated, fatty liver (NAFLD) demonstrates the
least influence. In the context of obesity and weight management,
portion size of food consumption emerges as the most critical
influencer:
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