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Preface

The purpose of this book is to inform the professional about the aging process. Aging starts at birth and will finally
end at death. It is an ongoing process that important to understand. People like to have some control or ability to
influence lifespan. Eternal life is no option, that is a myth. Understanding the process gives the opportunity to assist
and extend life to make it a long lasting healthy process.

It is important to place scientific development in the right perspective. Evolution has been “cheated” by the fast
increase of lifespan. In less than 100 years the human age has improved with 20-30 years. This is an incredible
achievement.

With this achievement, the most important goal should be the expand of healthy years. Currently, people suffer
from 10-20 years of bad health which is around 15 — 30% of the lifespan. The focus of this book is to create
awareness and knowledge to help and improve the general amount of healthy years and decrease the cost of
healthcare. By providing and assisting the plus 35 group with the proper information and tools it could save large
amounts of money but most of all the suffering that goes with every disease. The working goal is prevention only
after that the focus can turn to people with the disease.

All knowledge is based on interpretation, personal view, research and in the vision and critical eye of others. Science
is considered undoubted facts but there is always room for interpretation. This book contains a collected vision but
still one should work with experience and some trial and error. Science is a developing process and not a race
already won. Many scientists contributed directly, indirectly or from a historical perspective to the content but much
more research is needed.

It is strongly recommended to take notes, use registration sheets and all other forms of available evidence recording.
All recording is made for personal learning, evidence in case of error, search back function (“what did | do in this
situation back then”) and future exchange with others. Filing is a need.

One of the most important virtues of aging is the move from talking to listening. Every person is aging in a unique
way. Listening combines knowledge facts, the story told and experience into a personal helping formula. This book
gives the tools. Organized seminars and lectures hand the instruments and the professional groups are ears and
eyes. Join one of the groups to improve personal professionality.

Arnaud van der Veere
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Introduction

To understand aging it is important first to study life itself. The foundation of life is (bio) chemistry. All that
surrounds and the universe is based on chemistry. Every process is chemical or mechanical (physical) or a
combination of both. In this book, the focus is on the principles of biology and chemistry to understand the
processes of life and aging.

As a writer(s) it is not easy to keep it short, clear and factual. Aging is surrounded by a “mystical” portion of
assumptions, myths, believes and traditions/culture. Altogether it is not easy to enter this topic with an open mind.
Every person and living being gets older, has connections with older people and are related to them. Emotions play a
high ball.

To refrain from emotions it is important to analyze the topic part by part. There are many theories on aging. All
pretend to be the “one and only” but aging is a multi-dimensional process and there is no one layer solution. This
book addresses most of the different sides of the problem and asks everyone to participate in this ongoing research
by sending remarks and commands. All effort taken is in the benefit of mankind and not individuals. To contact use
the information in the backside of this book.

Coma

The coma, induced or natural occurring, is a physical state when the body is functioning but the mind is
at “rest”. Currently, it is not possible to monitor any mental activity in a coma patient but there is
sufficient evidence that a coma patient still has a form of awareness. This implies the body is still alive
and not just vegetation without a mental condition. It is considered a full human being.

Why make this statement as clear as possible? The following is the core of this book. Everybody ages
with or without conscious grow, develops and grows older without moving, activity or mental
instructions. This makes most theories of aging useless. When the body is not used for any activity it
should not age but it does. Activity or not, everybody grows older. Slowly but steadily until the battery is
finished and the death arrives, for most coma patients as a reliever, but to most people too early.

When a baby is born which has little chances to survive it is often kept in an induced coma. The state of
coma gives doctors the chance to study the case in a steady and controlled situation. During the coma,
the baby is fed and nourished. Every day it continues developing, growing and changing. These changes
are physical. Muscles develop, blood is moving and slowly the digestion starts to work. It is a wonder
that life is able to start and continue. But the fact that even in a state of the coma the baby is developing
shows that the body is working “under pressure”. It is resisting something of the outer world that put
forces on it which stimulate to respond, otherwise, it would not react.

Sometimes hospitals are confronted with sad cases of child accidents. Children with a brain damage or
serious injury arrive in the hospital and go to the coma rooms for treatment. All precautions are taken
and the child is monitored 24 hours per day. Some children stay in a state of coma due to the accident
and others are kept in it until further action is possible. During the state of the coma, the body continues
to be physically active. Due to the machines, the body is fed with food and oxygen. The metabolism
keeps moving. When the state of coma takes a long time the body is growing at a normal rate of
development.

Sometimes the state of coma takes years. The child enters puberty and all physical aspects of puberty
develop. Physically everything is changing. Organs change, the sex organs mature and all muscles grow.
Hormones and enzymes change in amount and function and hair start growing. There is a relatively
normal development of growth, even without consciousness. This gives parents hope of spontaneous
waking up. But the body follows the laws of nature, no matter it is conscious or not.
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When adults arrive in a hospital and a state of coma is needed or happening, the same procedures are
followed. The person is taken to a specially prepared emergency room and connected with the machines
for monitoring, food, and oxygen. A new state of life starts. This state should be complete without
activity but while monitoring movement and muscles it is proven that there is a lot of activity.

All instruments measure muscle tension, blood moving, heart pumping and other activities. Every second
of the day. They also register a change. When the coma takes years the same machines detect physical
differences. A changing body, the person is growing older. Muscle tension changes, blood pressure, heart
pump and all other activities slow down, change in a specific rate that shows the growing older process.

In every sample, it is clear that the person in a coma is not consciously busy. It is proven that there is no
real physical activity, although it is possible to measure muscle activity at all time. This shows there are
powers working in and on the body that keeps it active.

Activity stimulates change and growth even in a coma situation. A situation where everything is
controlled by instruments, there is no physical activity but still, the individual is growing older. This
proves clearly that nature is destined to let everything grow over time. All human beings have a limited
time span. Even in the most controlled environment.

There are a number of important and significant facts that have to be registered which all come back in
this book:

e From the start of life, the body produces electrical impulses that can be measured

e Muscles show activity from the first moment of birth till the last moment we die

e Blood keeps on moving as long as the heart keeps pumping it around

e Consciousness is not a condition for living a life, sub-conscious is!

e There are powers working on the body which keep it responding all the time. These powers work

24/7 around with an equal force at all time.
e Growth in time depended and connected. By the passing of time, the body responds, always.

Wake up to reality. Life is not depended on theories. This book gives a realistic, practical situation which
every individual is confronted with every day and all day long. Face reality, follow the path of Age
Control.
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1 — Our food content

Life, a precious gift to all but lasting such a short time. A time to spend considering how to live it. The most scientists
did focus on one or a few aspects of the aging process. But there are powers that influence all. Powers that affect
every living being on earth. These powers are everywhere, seemingly almighty and unavoidable. This book is a
search for these powers and a revelation of what to do to make the given years of living healthy, happy and
prosperous.

A healthy life is the best option for a happy one. To be happy it is important to understand the parts that influence
life itself and health in particular. It is the science of the parts that make the whole complete, but science should
have open (holistic) eyes to combine the parts into the “cycle of life”. Understanding this is the most important part
of acceptance and further discoveries. Life is a constant seeking of balance between

The conscious/subconscious mind and the physical world
Every physical product has a psychological effect on an individual, and always different. The first part of the research
is the content of food. A most important part of everyday life with a huge psychological effect on the modern human
being. Food has become a culture in itself. Today food comes from every corner of the world. The kitchen is global
but the mentality not yet. Understanding, acceptation and reasoning food content and origin is an important step to
social development and it is a very important tool in the aging process.

There is a simple saying; “we are what we eat”!
This truth is inevasible, a fact of life, a philosophy in itself and something to account for, every day again.

Understanding food starts with analyzing the ingredients. All food is built of certain ingredients (building blocks)
which combined gives what needed. All these building blocks are presented in a unique order which represent life
itself. The composition of ingredients makes the unique specification of a product, animal, herb and even human.

To understand the importance of these building blocks analyzation is needed.
(COMPONENT) macro components do we recognize as food components:

e Proteins and amino acids

e Carbohydrates

e Fats

e Vitamins and minerals
e Fibers

e Liquids

Nature has chosen the way of completely “uniqueness”. Every plant, tree, animal or human has individual features,
chemically and consciously. Food from a natural source is always different. The composition of the same products
varies by piece, harvest, and place. The composition is unique for all living organisms. This is important while study
health processes. A change of harvest or source can make a large difference in the physical reaction of the
consumer.

Understanding this draws the logical conclusion that all stats, records and measuring results are guidelines and not
fixed numbers. In biological processes all registered data is not fixed data, it is considered directional data to give an
impression of what is going on. Consider DNA, there is no 2 DNA alike.

When setting up a data collection for age research it is important to add extra information fields to record data
which normally is not taken into account. (SOURCE)

e Source and origin of the food product. (spice, quality, quantity)
e Local climate or climate of origin which did influence the growth and nature of the product (place/time)
e Local pollution has become a third determination factor of importance (soil constitution)
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Food production is time and places dependent. This accounts for manufacturing (growing) and for consumption of
food. Eating in the night is not good for the health. Time seems to be an important factor. Hereby referring to a
disputed part of science which is called the “biological clock”. Eating is an important part of the metabolic processes
and the time of eating influences the effect. The digestive system shows time depending patterns which are trained
and ruled by external influences. When food is taken at the “wrong “ time, digestion is not complete and leaves
more waste to be expelled. This inefficiency creates unwanted waste of source product.

This waste and the effect on the cellular system is an important part on basic cell levels where it has an impact on
the functioning of a cell.

(FUNCTION) It is important to know why do food is needed. What is the purpose of food?
e Energy. Food provides energy to keep warm or cold, fuel all biological processes.
e Building. The body needs building blocks for growth and recovery
e Protection. Organs need to be sustained in functionality

While studying the components of food it should be kept in mind; does this component have one function or can it
have other different functions also? If yes what are the consequences of this?

How does aging affect the digestive system? The first observation is that the digestive process becomes less
efficient, over the years recordings of functionality changes in different parts such as:

e Inthe mouth, food is not properly broken down due to missing teeth or gum problems as well as lowered
saliva production

e The lower sphincter (A sphincter is a circular muscle that normally maintains constriction of a natural body
passage or orifice and which relaxes as required by normal physiological functioning) that regulates the flow
of food from the esophagus (The esophagus is a muscular tube connecting the throat (pharynx) with the
stomach. The esophagus is around 8 inches long and is lined by moist pink tissue called mucosa. The
esophagus runs behind the windpipe (trachea) and heart, and in front of the spine) into the stomach,
weakens resulting in reflux, a back flowing of food or acid (heartburn)
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e Loss of muscle tone causes food to move more slowly along the digestive tract
e The stomach becomes less elastic and cannot hold as much food
e The production of acids and enzymes declines. A decline in the production of lactase, an enzyme that digests
dairy products can lead to lactose intolerance, a condition that causes bloating and gas when milk products
are consumed. This condition is only important if the person lives in a milk oriented society and is often
confronted with amounts of over 200 ml of milk products per meal serving.
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The process of digestion starts in the mouth, where food is chewed and broken into smaller pieces. Saliva is mixed
with the food during chewing, which makes it easier to move around in the mouth. An enzyme called salivary
amylase starts to digest carbohydrates like sugar and starches.

Once the food has been chewed, it is pushed by the tongue to the back of the mouth. From here, muscles move it
further down the esophagus and continue past a one-way valve, which is called the oesophageal sphincter. The
muscles of the esophagus are strong and gravity-defying — one can swallow even if standing upside down or lying
down.

The stomach, under normal conditions, performs three main functions.

> Firstly, storage, 2 or 3 meals a day can provide all energy needs. Without this, easting would be a continuous
process all day long.

» Secondly, aids the digestive process, food is turned into a semi-liquid substance so that the nutrients can be
absorbed from it.

> Destruction of contaminants that the food may contain — bacteria and other micro-organisms. Very little
nutrients are absorbed into the bloodstream through the stomach walls — aspirin and alcohol being
exceptions to this rule.

The cephalic phase is the stage in which the stomach responds to the senses observation such as smell, taste, or
even the thought of food. About 30% of total acid secretion occurs before food enters the stomach. These sensory
and mental inputs converge on the hypothalamus, which relays signals to the medulla oblongata. Vagus nerve fibers
from the medulla stimulate the parasympathetic nervous system of the stomach which, in turn, stimulates gastric
secretion. Sensory stimuli from food activate dorsal motor nucleus of the vagus nerve in the medulla (activating the
parasympathetic nervous system). Insulin-induced hypoglycemia also stimulates the vagus nerve. This results in four
distinct physiological events.

1.) In the body of the stomach, the vagal postganglionic muscarinic nerves release acetylcholine(ACh) which
stimulates H+ secretion.

2.) In the lamina propria of the body of the stomach, the ACh released from the vagal endings triggers histamine
secretion from ECL cells. Histamine also stimulates H+ secretion from parietal cells.

3.) In the antrum, peptidergic postganglionic parasympathetic vagal neurons and other enteric nervous system
neurons release GRP which stimulates antral G cells to produce and release gastrin. Gastrin stimulates acid secretion
by directly stimulating parietal cells as well as by promoting histamine secretion by ECL cells.

4.)In both the antrum and corpus, the vagus nerve inhibits D cells, thus reducing their release of somatostatin and
reducing background inhibition of gastrin release.

e Mucous cells secrete the alkaline mucous for shielding the epithelium from hydrochloric acid. These are
found in the fundic, cardiac, and pyloric region.

e Parietal cells, located in the fundic, cardiac, and pyloric region, secrete hydrochloric acid; the acid activates
the release of pepsin for protein digestion. The acid also kills micro-organisms swallowed with the food.

e Chief cells secrete pepsin. These cells are located in the fundic region.

o G cells are found in the fundic, pyloric, and gastric region. These secrete gastrin which stimulates the
secretion of hydrochloric acid.

The glands at different locations of the stomach wall may secrete different substances. These glands are therefore
termed according to its location — cardia glands (in the cardia of the stomach), fundic glands (in the fundus of the
stomach) and pyloric glands (in the pylorus of the stomach).
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The secretions from these glands are as follows:
# Cardia glands — mainly mucus.
# Fundic glands (oxyntic glands) — pepsinogen, intrinsic factor and gastric acid.
# Pyloric glands — gastrin.

The two enzyme-producing cells in the stomach are the chief cells and parietal cells. Chief cells secrete pepsin while
parietal cells secrete gastric acid and intrinsic factor.

Although gastric acid is secreted by the stomach wall, it is not considered to be an enzyme. Acid indiscriminately
breaks down substances, which are not resistant to it. Mucus is also secreted by the stomach wall and one of the
main functions of this mucus is to protect the lining of the stomach wall. Gastrin, a hormone, is secreted by cells of
the pyloric glands. These other substances are important for digestion despite not being enzymes.

Enzymes speed up and/or facilitate chemical reactions and are usually specific for certain substances. The two main
types of stomach enzymes include:

e Pepsin (active form) secreted in the inactive form, pepsinogen.

e Intrinsic factor (IF)

Pepsin

Pepsin is the active form of pepsinogen which is secreted by the chief cells in the stomach wall. Pepsinogen is
converted to pepsin by the action of stomach acid. Pepsin digest protein. It breaks down large protein chains
(polypeptides) into smaller proteins (dipeptides and peptides).

Pepsin is most active when it is in an acidic (pH 1.5 to 3.5) environment. Coupled with the fact that it is secreted in
an inactive form means that it does not damage or digest the tissue of wall. The mucus barrier that separates the
stomach contents from the stomach wall also prevents auto-digestion.

Although the stomach acid is effective in destroying bacteria that may be consumed with food or beverages, pepsin
may assist in this regard to some extent.

Intrinsic Factor

Intrinsic factor is a glycoprotein that is secreted by the parietal cells in the stomach wall. It is an enzyme-like
substance which is responsible for vitamin B12 absorption. However, an intrinsic factor only acts within the small
intestine despite being secreted by the stomach wall.

Vitamin B12 that is released from food in the stomach is bound by specific binding proteins, and not an intrinsic
factor. When this bound vitamin B12 enters the small intestine, enzymes from the pancreas releases the vitamin B12
from the binding proteins.

Activation of Gastric Chief Cells

Gastric chief cells are primarily activated by Ach (Acetylcholine). However, the decrease in pH caused by activation of
parietal cells further activates gastric chief cells. Alternatively, the acid in the duodenum can stimulate S cells to
secrete secretin which acts on an endocrine path to activate gastric chief cells.

Gastric Phase, 50-60% of total gastric acid secretion occurs during this phase. The gastric phase is a period in which
swallowed food and semi-digested protein (peptides and amino acids) activate gastric activity. Ingested food
stimulates gastric activity in two ways: by stretching the stomach and by gastric contents stimulating receptors in the
stomach. Stretch activates two reflexes: a short reflex mediated through the myenteric nerve plexus, and a long
reflex mediated through the vagus nerves and brainstem.
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Distention (Stretching) Path

1.) Vagovagal Reflex Distention activates an afferent pathway which in turn stimulates an efferent response from the
dorsal nucleus of the vagus nerve. Stimulation of acid secretion occurs as it does in the cephalic phase.

2.) Local ENS Pathway Activated ENS releases ACh stimulating parietal cells to secrete acid.

From the stomach food and chime move through the porter into the other parts of the digestive system. Slow waves
of smooth muscle contraction known as peristalsis flow down the length of the gastrointestinal tract to push chyme
through the duodenum. Each wave begins at the stomach and pushes chyme a short distance toward the jejunum. It
takes many peristaltic contractions over the course of an hour for chyme to travel through the entire length of the
duodenum. Small regional contractions of the intestinal wall, known as segmentation, help to mix chyme with the
digestive secretions in the duodenum and increase the rate of digestion. Segmentation also increases the contact of
chyme with the mucosal cells to increase the absorption of nutrients through the intestinal wall.

The small intestine consists of the duodenum, the jejunum, and the ileum, which share the same wall structure
formed by, from inside to outside,

<* mucosa,

% submucosa,

«* muscularis interna,

«*» muscularis externa,

+* serosa.
The mucosa of the small intestine, comprising simple columnar epithelium and a lamina propria, forms wave-like
projections, villi, which protrude into the lumen. The most important cell in the epithelium is the absorptive
enterocyte with microvilli on its apical membrane.

The jejunum and ileum are histologically identical, except for their villi and the presence of Paneth cells. The villi of
the jejunum are tall and cylindrical, while they are short and cylindrical in the ileum.

The duodenum continues the process of digestion of food that begins in the stomach. Its main function is to receive
the chyme which is a combination of partially digested food and stomach acids. The chyme is released into the
duodenum through pylorus (porter), which is a small valve located between the stomach and the duodenum. The
duodenum accepts the chyme from the stomach and continues the digestion. This is done with the help of digestive
enzymes and intestinal juices secreted by the crypts in the intestinal wall. Also, the duodenum receives bile drained
from the liver and gallbladder and pancreatic juice secreted by the pancreas. These secretions aid in the digestion of
food.

Apart from digesting foods, the duodenum regulates the rate of gastric emptying. Gastric emptying represents
stomach emptying which is the process of food going from the stomach to the duodenum. The duodenum also
triggers the hunger signals. Both of these functions are performed with the help of hormones that are produced and
released by the duodenal epithelium. The epithelium includes cells that secrete two hormones known as secretin
and cholecystokinin. When excess acid is present in the small intestine or duodenum, the hormone secretin is
released. On the other hand, cholecystokinin is released in the presence of fatty acids and amino acids. Both secretin
and cholecystokinin encourage secretion of bile and pancreatic juice.

The duodenum absorbs the nutrients and it does it even more than the stomach. Because of that, in obese people,
the duodenum is frequently bypassed in gastric bypass surgery to decrease the absorption of nutrients.

About 20,000 protein-coding genes are expressed in human cells and 70 % of these genes are expressed in the normal
duodenum. Some 300 of these genes are more specifically expressed in the duodenum with very few genes
expressed only in the duodenum. The corresponding specific proteins are expressed in the duodenal mucosa and
many of these are also expressed in the small intestine, such as ANPEP, a digestive enzyme, ACE an enzyme involved
in the control of blood pressure, and RBP2 a protein involved in the uptake of vitamin A. From here the foods moves
into the Jejunum.
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The lining of the jejunum is specialized for the absorption, by enterocytes, of small nutrient particles which have
been previously digested by enzymes in the duodenum. Once absorbed, nutrients (with the exception of fat, which
goes to the lymph) pass from the enterocytes into the enterohepatic circulation and enter the liver via the hepatic
portal vein, where the blood is processed. The jejunum is involved in magnesium absorption. The pH in the jejunum
is usually between 7 and 9 (neutral or slightly alkaline). The jejunum has less fat inside its mesentery than the ileum.
The jejunum is typical of larger diameter than the ileum.

The ileum is the third and final part of the small intestine. It follows the jejunum and ends at the ileocecal junction,
where the terminal ileum communicates with the cecum of the large intestine through the ileocecal valve. The ileum
has more fat inside the mesentery than the jejunum. The diameter of its lumen is smaller and has thinner walls than
the jejunum.

Its circular folds are smaller and absent in the terminal part of the ileum. While the length of the intestinal tract
contains lymphoid tissue, only the ileum has abundant Peyer's patches, unencapsulated lymphoid nodules that
contain large numbers of lymphocytes and other cells of the immune system.

The function of the ileum is mainly to absorb vitamin B12 and bile salts and whatever products of digestion were not
absorbed by the jejunum. The wall itself is made up of folds, each of which has many tiny finger-like projections
known as villi on its surface. In turn, the epithelial cells that line these villi possess even larger numbers of microvilli.
Therefore, the ileum has an extremely large surface area both for the adsorption (attachment) of enzyme molecules
and for the absorption of products of digestion. The DNES (diffuse neuroendocrine system) cells of the ileum secrete
various hormones (gastrin, secretin, cholecystokinin) into the blood. Cells in the lining of the ileum secrete the
protease and carbohydrase enzymes responsible for the final stages of protein and carbohydrate digestion into the
lumen of the intestine. These enzymes are present in the cytoplasm of the epithelial cells.

The villi contain large numbers of capillaries that take the amino acids and glucose produced by digestion to the
hepatic portal vein and the liver. Lacteals are small lymph vessels and are present in villi. They absorb fatty acid and
glycerol, the products of fat digestion. Layers of circular and longitudinal smooth muscle enable the chyme (partly
digested food and water) to be pushed along the ileum by waves of muscle contractions called peristalsis. The
remaining chyme is passed to the colon.

In general, it is possible to say that the first problems with our health start with food digestion. Babies have
problems with an empty stomach but also when food is not digested the right way. Our digestion can be considered
one of the important parts of the aging process. It is extensively used and suffers from many attacks. The production
of saliva, enzymes and other products varies during a lifetime. But surely and steadily there is decline. This decline
cannot be stopped but delayed.

To see what can go wrong here are a few simple samples. The umbrella term for stomach disease is gastropathy.
Some common stomach disorders include:

» Dyspepsia: This is a condition characterized by a feeling of fullness; indigestion; and pain in the upper
abdomen or lower chest. Other symptoms include nausea and vomiting. Dyspepsia can be a precursor to
GERD and may also indicate angina.

> GERD: Gastroesophageal reflux disease is a condition in which the stomach acids rise up the esophageal
passage. Heartburn is a common symptom of the condition.

> Peptic Ulcers — These can occur when the protective mucous lining of the stomach walls is damaged by the
stomach acids. The bacterium, Helicobacter pylori is thought to be an important factor in the development
of gastric and duodenal ulcers.
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THE pH REGULATORY SYSTEM OF THE BODY

The pH balance of the human bloodstream is recognized by all medical physiology texts as one of the most
important biochemical balances in all of human body chemistry.

pH is the acronym for "Potential Hydrogen". In definition, it is the degree of concentration of hydrogen ions in a
substance or solution. It is measured on a logarithmic scale, basically from 0 to 14. Higher numbers mean a
substance is more alkaline in nature and there is a greater potential for absorbing more hydrogen ions. Lower
numbers indicate more acidity with less potential for absorbing hydrogen ions.

Our body pH at various levels of our body’s fluid organization is very important because pH controls the speed of
our body's biochemical reactions. It does this by controlling the speed of enzyme activity as well as the speed that
electricity moves through our body.

The higher (more alkaline) the pH of a substance or solution, the more electrical resistance that substance or
solution holds. Therefore, electricity sees more resistance to travel with higher pH.

All biochemical reactions and electrical (life) energy are under pH control.
If something has an acid pH, it is considered a sense of hot and fast. As an example, the battery of a car. It's an
acid battery.

Alkaline pH on the other hand, biochemically speaking, might be likened to slow and cool. Compare it to an
alkaline battery in a flashlight.

There is no direct relation between pH and conductivity.

1. pH measures the concentration H+ ion only

2. Conductivity measures the concentrations of all active ions present in the solution

Therefore, pH by itself does not specify the conductivity of the solution, because it does not tell anything about
the presence of other ions that affect the solution conductivity.

pH = - log [H+] and conductivity measures the solution aptitude to conduct the electric current. H+ is a "small
part" of the conductivity. Acidic pH and alkaline pH have their effects on the solution behavior towards dissolved
organics, microorganisms and colloids.

On the other hand, there is another way to look at this relation between the pH and the electrical current flow
[the conductivity] of a solution, but there are other factors that affect the conductivity. When an electrical current
passes through a wire, what actually moves and carries the current is ELECTRONS. But in solutions, the current is
carried by IONS: positively charged CATIONS [+]such as H+, Na+, Mg+, etc. and negative ANIONS [-]such as OH-, Cl-
, Acetate-, etc. The conductivity of a solution depends on the concentration of ALL the ions present, the greater
their concentrations, the greater the conductivity. These ions all have the electrical unit charges shown by their
symbols, but they move at different velocities [mobilities] through the solution, they contribute differently to the
conductivity.

Of the common ions, the most mobile CATION is the Hydrogen ion [H+] with a value of 350 units, and the most
mobile ANION is the Hydroxyl ion [OH-], 199 units. The other common ions have values ranging between 40 and
80 units.

Strongly acidic [or strongly basic] solution have high conductivity. Since the pH is a measure of the concentration
of the Hydrogen [and the Hydroxyl] ions, for an acidic solution, the lower the pH [i.e. the higher the H+
concentration,] the greater the conductivity. Conductivity is the sum of the contribution of ALL ions present in the
solution.
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Stomach pH Problems

The stomach juices are acidic (low pH) due to the presence of gastric acid. There are various ways in which the
stomach pH can be disrupted, mainly due to the loss of acid-producing cells, disturbances in the secretory function
of the acid-producing cells or the use of medication that hampers acid production. As mentioned, this acidity is
necessary for the activation of pepsin. Therefore pepsin levels are low since pepsinogen is not activated.

In chronic H.pylori infection, the chemicals responsible for promoting inflammation can impair the secretory function
of the acid-producing cells, although it may not be damaged or destroyed. Acid-suppressing drugs like proton pump
inhibitors (PPIs), which are commonly used to treat conditions like gastritis and peptic ulcers, can also affect stomach
pH due to the lower than normal levels of stomach acid.

While aging, chewing can become more difficult, and less efficient.

Chewing is important because it breaks down food and adds enzymes and liquid so that stomach acid and intestinal
enzymes can better break it down. When swallowing larger pieces of food without chewing properly, it takes about
50 to 100 percent longer for it reaches to the stomach because of the esophagus, contract less forcefully while aging.
A serious problem can be hypertrophic gastritis (reduced production of stomach acid) or atrophic gastritis (the
absence of stomach acid).

Too little stomach acid results in decreased vitamin B12 absorption. A deficiency of vitamin B12 in the bloodstream
and tissues may lead to pernicious anemia and irreversible nervous-system impairment and may contribute to high
levels of homocysteine in the blood. High homocysteine is one of the risk factors for heart disease.

People over age 60 have a greater risk of developing gallstones, the narrowing of the bile duct at the opening of the
intestine is a risk factor. A high (animal) fat diet brings a greater risk. Upon digestion of fat bile is needed, a
substance made by the liver and stored in the gallbladder. Gallstones form when liquid stored in the gallbladder
hardens into the rock-hard material. The stones form when the amount of cholesterol or bilirubin in the bile is high.

oesophagus
liver-
gall bladder stomach
= pyloric sphincter
bile duct—"
- pancreas

— small intestine

With aging the gut -- particularly the colon -- becomes sluggish and less toned. One in three people age 60 or older
have diverticula (Diverticulosis is the condition of having multiple pouches and colon (diverticula) in the colon that are
not inflamed. These are out pockets of the colonic mucosa and submucosa through weaknesses of muscle layers in
the colon wall.) which are outpouchings in the lining of the large intestine. These pouches are the result of increased
pressure within the intestine caused by decreased muscle tone. In addition, when the gut gets sluggish, the
individual becomes more vulnerable to constipation. Lifestyle is one of the major causes of this problem.
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The liver is the largest internal organ, weighing in at about 1.44—

— 1.66 kg. But it gets smaller with time, beginning around age 50.
The liver's shrinkage begins at the same time that body weight
and muscle mass start their decline. However, in the very old, the
liver becomes disproportionately small. Having less liver tissue
and decreased blood flow to this organ means that the body may
handle certain medications differently.
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THE COLON

The large intestine or colon is shorter than the small intestine but has a larger diameter. The length of the colon is
approximately 1,4 — 1,8 meter. Its largest diameter is at the cecum (7.5 cm) and narrowest in the sigmoid (2.5 cm).
The colon has the function of absorption of water and electrolytes and storing waste until it can be expelled. It is
responsible for maintaining water balance and absorption of vitamins. The mixture of remaining food and intestinal
juices is called chyme. It is devoid of almost all nutrients and water; it consists of primarily the undigested food with
some amount of water and electrolytes.

The lining of the colon is different from the small intestine in that there exists a large number of mucous cells that do
not secrete enzymes but mucus. The mucus helps to protect the wall from the bacterial fermentation inside. About
1.5 L of liquid digestive contents, chyme, pass into the colon. The colon is responsible for absorbing and recycling the
great majority of this liquid.

Absorbing water

Completing the process of digestion that largely takes place in the small intestine. It takes nearly 24 to 30 hours to
complete the digestive process. Further digestion or breaking down of nutrients does not take place there but it
helps by absorbing water and making the stools solid.

Absorption of vitamins

The large intestine helps in absorption of vitamins made by bacteria that normally live in the large intestine. There
are over 700 — 1000 species of bacteria that perform a variety of functions. These commensal bacteria break down
the undigested polysaccharides or fibers in diet into short-chain fatty acids. These can be absorbed by the large
intestine by passive diffusion. The bacteria also produce gas (flatus), which is a mixture of nitrogen and carbon
dioxide, with small amounts of the gases hydrogen, methane, and hydrogen sulfide. These result from the bacterial
fermentation of undigested polysaccharides.
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These bacteria also produce vitamins. The most important of these is Vitamin K and Biotin (a B vitamin). When the
vitamin intake in the diet is low, this can be a source of these vitamins. A person who depends on absorption of
vitamins formed by bacteria in the large intestine may become vitamin deficient if treated with drugs like antibiotics
that kill the commensal bacteria. While chyme moves through the large intestine, bacteria digest substances in the
chyme that is not digestible by the human digestive system. Bacterial fermentation converts the chyme into feces
and releases vitamins including vitamins K, B1, B2, B6, B12, and biotin. Vitamin K is almost exclusively produced by
the gut bacteria and is essential in the proper clotting of blood.

Intestinal gas

The movement of gas through the intestines produces the gurgling sounds known as borborygmi. In the resting
state, there are usually about 200 ml of gas in the gastrointestinal tract. Its composition varies: between 20 and 90
percent nitrogen, up to 10 percent oxygen, up to 50 percent hydrogen, up to 10 percent methane, and between 10
and 30 percent carbon dioxide. Most of the air that people swallow, while talking and eating in particular, is either
regurgitated (as in belching) or absorbed in the stomach.

High levels of carbon dioxide in rectal flatus reflect bacterial activity in the colon. Methane cannot be produced by
any cell and is entirely the result of bacteria’s acting on fermentable dietary residues in the colon, although there
appears to be a familial factor involved in this, as not everyone can generate methane.

In the colon, bacterial production of hydrogen is markedly elevated when the diet contains an excess of vegetable
saccharides. This is particularly noticeable after consuming beans, for example. Gas is more often responsible for the
buoyancy of stools than is excessive residual fat in malabsorption states. The gradient between the partial pressures
(or the pressure exerted by each gas in a mixture of gases) of particular gases in the intestinal lumen and the partial
pressures of gases in the circulating blood determines the direction of movement of gases.

Thus, because oxygen tends to be under a low pressure in the colon, it diffuses out from the blood into the intestine.
The diffusion of nitrogen from the blood into the intestine occurs because a gradient is established by the carbon
dioxide, methane, and hydrogen that result from metabolic activities of the commensal bacteria; the partial pressure
contributed by nitrogen in the colon is lowered, stimulating nitrogen to enter the intestine from the blood.

In areas where lactase, the enzyme that breaks down lactose (milk sugar), is missing from the group of
disaccharidases of the small intestine, lactose passes into the colon undigested. In a lactase-deficient person, the
unhydrolyzed lactose enters the colon, where the amount of lactose normally present in a glass of milk is capable of
liberating, after bacterial fermentation, the equivalent of two to four cups (500—1,000 ml) of gas (hydrogen). About
15 percent of the gas diffuses back into the blood, with the rest passing as flatus.

Hydrogen generated in the colon is partly absorbed, passes in the circulating blood to the lungs, and diffuses into the
respiratory passages, where its presence can be easily determined. The time taken for hydrogen to appear in the
breath after ingestion of a standard load of glucose or lactose is used to determine whether the upper area of the
gastrointestinal tract is colonized by bacteria. Hydrogen that appears within 30 minutes of the ingestion of the sugar
load suggests heavy colonization of the small intestine.

The rectum enlarges as people age, and increased storage of stool in the rectum means that older people often need
to have larger volumes of stool in their rectum in order to feel the urge to defecate. The increased rectal volume also
allows hard stool to become impacted.

Other common factors in older people that lead to constipation include increased use of constipating drugs, a low-
fiber diet, coexisting medical conditions (such as diabetes), and reduced physical activity.
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BASIC ANATOMY OF THE COLON

The colon is divided into four sections - the ascending colon, the transverse colon, the descending colon, and the
sigmoid colon. The colon lies in the abdominal cavity and behind it. The left side of the colon is involved in
absorption while the right side is involved with storing feces.

e Ascending colon — It is around 25 cm in length and lies on the right side of the abdomen.

e Transverse colon —This is attached to the colon by the greater omentum and is covered in the peritoneum.

e Descending colon — This part of the colon extends from the splenic flexure to the point where the sigmoid
colon begins.

e Sigmoid Colon — This part of the colon is S-shaped, it is located after the descending colon and before the
rectum.

The rectum is 10 cm in length in the adult. It starts at the peritoneal reflexion and follows the curve of the sacrum
ending at the anal canal. The anal canal is 5 cm in length in the adult, has discrete upper and lower demarcations.

Over the surface of the large intestine are longitudinal muscle fibers called taeniae coli, each about 5 mm wide.
There are three bands and they start at the base of the appendix and extend from the cecum to the rectum. There
are sacculations called haustra that are characteristic features of the large intestine, and distinguish it from the rest
of the intestines. There is a large amount of lymphoid tissue that helps in maintaining an immune barrier.
Macrophages or immune cells lie at the subepithelial layer.

Producing antibodies

The large intestine, particularly the appendix, is a confluence of several lymphoid tissues. These play an important
role in immunity. The lymphoid tissues of the large intestine also help in the production of antibodies and cross-
reactive antibodies. These antibodies are produced by the immune system against the normal commensal bacteria
but may also be active against related harmful bacteria and thus prevent infections.

BACTERIA IN THE COLON
The bacteria in the colon are capable of digesting small amounts of cellulose. Substances formed as a result of
bacteria activity include vitamin K, vitamin B12, thiamin, and riboflavin.

During its passage through the large intestine, digested material by-products are converted to feces upon
fermentation and reaction with the gut flora. This waste material is received by the ascending colon which reabsorbs
excess water and eventually pushes the semi-solid matter to the descending colon. Here, the gut flora breaks down
fiber for sustaining itself and releases acetate, propionate, and butyrate. These are absorbed by the cell lining for
nourishment. From the colon, the stool passes to the rectum to be discharged from the body.

Diseases and conditions that affect the colon and the digestive system and which are often age related (this is a

short list):olon Cancer: Acid Reflux (GERD)
Appendicitis Diarrhea

Gallstones Hemorrhoids
Inflammatory Bowel Disease Irritable Bowel Syndrome
Lactose Intolerance Stomach Ulcers
Tapeworms Ulcerative Colitis

Colon cleanses

Many people use colon cleanses as a means to keep the colon healthy. This process includes taking laxatives, teas,
powders or supplements, using enemas, or getting colonic irrigation (colon hydrotherapy) to flush out the colon.
There can be side effects of cleansing, and some practices can even be dangerous. Doctors have varied opinions on
cleansing. The colon’s very function is to remove toxins.
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Proteins and amino acids.

Aminoacids are the building blocks of proteins. There are 20(+) amino acids.

non-polar, aliphatic residues
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Cysteine Cys
Methionine Met
Asparagine Asn
Glutamine GlIn

N-3

positively charged residues

Lysine Lys
Arginine Arg
Histidine His

negatively charged residues

Aspartate Asp

Glutamate Glu

1 = essential amino acid

2 = conditional essential amino acid
3 = non-essential amino acid
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GAA GAG

Like the Periodic table of elements, there is decided to give the foundation of biology a specific list of basic
components. These building blocks have a common feature that sets them apart from other biological chemicals.
Most important are the amino and carboxyl groups, amino acids have a side chain or R group attached to the a-
carbon. A way to separate them is to look at their level and way of activity. Building Blocks Of Proteins

The most simple amino acid is called glycine (glyco, “sugar”). In the mid-1950s scientists agreed that 20 amino acids
(called standard or common amino acids) were the essential building blocks of proteins.
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Over 140 amino acids are known to occur naturally in proteins and thousands more occur in nature or are
synthesized in the laboratory. Many non-proteinogenic amino acids are active as;

e intermediates in biosynthesis,

e post-translationally formed in proteins,

e possess a physiological role (e.g. components of bacterial cell walls, neurotransmitters, and toxins),
e natural or man-made pharmacological compounds,

e present in meteorites and in prebiotic experiments (e.g. Miller—Urey experiment).

Technically, any organic compound with an amine (-NH2) and a carboxylic acid (-COOH) functional group is an amino
acid. The proteinogenic amino acids (Proteinogenic amino acids are amino acids that are incorporated
biosynthetically into proteins during translation. The word "proteinogenic" means "protein creating". ) are small
subset of this group that possess central carbon atom (a- or 2-) bearing an amino group, a carboxyl group, a side
chain and an a-hydrogen Levo conformation, with the exception of glycine, which is achiral, and proline, whose
amine group is a secondary amine.

Electrons are....

Electrons are confined to specific orbits, a bit like the planets of our solar system is. They can't exist anywhere
between orbits and have to make a "quantum leap" from one orbit to another. As quantum particles, electrons
exist as a collection of probabilities rather than at specific locations. The best way to understand is to show the
electrons as a set of fuzzy shells, shields, around the nucleus. Electrons are the foundation of “electric flow” or
current.

There are two types of electron flow, Direct Current, or DC, and Alternating Current, or AC. Direct Current is the
kind of electrical flow like in batteries and solar cells when electrons travel in one direction. On the other hand,
AC is the electrical flow from a typical electrical outlet in a home. ACis when the electrons flow in two directions,
from the positive to the negative terminal and from the negative to the positive terminal, 'alternating' between
the two directions.

In 1924, the French physicist Louis de Broglie suggested that, like light, electrons act as both particles and waves.
De Broglie's hypothesis was confirmed in experiments that showed electron beams could be diffracted or bent as
they passed through a slit much like light could. The waves produced by an electron confined in its orbit about the
nucleus sets up a standing wave of a specific wavelength, energy, and frequency (i.e., Bohr's energy levels).

The next problem occurred was to locate an electron. This problem was solved by the German physicist, Werner
Heisenberg, and it was called the uncertainty principle: To view an electron in its orbit, a wavelength of light had
to be shined on it that is smaller than the electron's wavelength.

This small wavelength of light has a high energy. The electron will absorb that energy. The absorbed energy
changes the electron's position. It is not possible to know both the momentum and position of an electron in an
atom. Therefore, Heisenberg suggested that it is not possible to view electrons as moving in well-defined orbits
about the nucleus!

With de Broglie's hypothesis and Heisenberg's uncertainty principle in mind, the Austrian physicist named Erwin
Schrodinger came up with a set of equations or wave functions in 1926 for electrons. According to Schrodinger,
electrons confined in their orbits would set up standing waves and that could be described only the probability of
where an electron could be. The distributions of these probabilities formed regions of space about the nucleus
were called orbitals. Orbitals could be described as electron density clouds. The densest area of the cloud is where
the greatest probability of finding the electron is and the least dense area is where the lowest probability of
finding the electron.

Nonpolar Side Chains
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There are six / eight (there is a dispute about this number) amino acids with nonpolar side chains. Glycine, alanine,
and proline have small, nonpolar side chains and are all weakly hydrophobic. Phenylalanine*, valine, leucine,
isoleucine, and methionine* have larger side chains and are more hydrophobic. * there is a discussion about their
place in this part.

This needs clarification: hydrophobic describes the fact that nonpolar substances don't combine with water
molecules. Water is a polar molecule, which implies that it carries a partial charge between its atoms. Oxygen, as an
electronegative atom, draws the electrons of each bond closer to its core, thus creating a more negative charge.
Therefore, any materials with a charge, negative or positive are able to interact with water molecules to dissolve.

Hydrophobic molecules are molecules that do not have a charge, they are non-polar. By lacking a charge, these
molecules do not have charge-to-charge interactions that allow them to interact with water. Hydrophobic materials
often do not dissolve in water or in any solution that contains a largely aqueous (watery) environment. This
characteristic of being hydrophobic - or non-polar - is important for many of the molecules found in nature, in other
organisms, and even within our own bodies.

Aromatic amino acids

Aromatic amino acids are relatively nonpolar. characterized by increased chemical stability resulting from the
delocalization of electrons in a ring system (such as benzene) containing usually multiple conjugated double bonds.
To different degrees, aromatic amino acids absorb ultraviolet light. Tyrosine and tryptophan absorb more than do
phenylalanine; tryptophan is responsible for most of the absorbance of ultraviolet light (ca. 280 nm) by proteins.
Tyrosine is the only one of the aromatic amino acids with an ionizable side chain.

Polar, Uncharged Side Chains

There are six amino acids with polar (A molecule in which the bond dipoles present do not cancel each other out and
thus results in a molecular dipole), uncharged side chains. Serine and threonine have hydroxyl groups. Asparagine
and glutamine have amide groups. Cysteine has a sulfhydryl group.

Charged Side Chains

There are three amino acids with charged side chains. The charge comes in two varieties: positive and negative:
positive charge (+q) is a property of protons; negative charge (-q) is a property of electrons. The charge on the
proton is identical in size to that on the electron but differs in sign. Arginine and lysine have side chains with amino
groups. Their side chains are fully protonated at pH 7.4. Histidine has as a positively charged imidazole functional

group.

Negatively charged residues
Aspartate under physiological conditions (pH 7.4) usually occurs as the negatively charged aspartate form, -COO-.
Glutamic acid in highly alkaline solutions the doubly negative anion -OOC-CH(NH2)-(CH2)2-COO- prevails.

An amino acid consists of a basic amino group (-NH2), an acidic carboxyl group (—-COOH), and an organic R group (or
side chain) that is unique to each amino acid. The term amino acid comes from a-amino [alpha-amino] carboxylic
acid. Each molecule contains a central carbon (C) atom, called the a-carbon, to which both an amino and a carboxyl
group are attached. The remaining two bonds of the a-carbon atom are attached to a hydrogen (H) atom and the R

group.

Chirality

Chirality is a geometric property of some molecules and ions. A chiral molecule/ion is non-superimposable, this
means that the molecules cannot be placed on top of one another and give the same molecule. Chiral molecules
with one or more stereocenters can be enantiomers / each of a pair of molecules that are mirror images of each
other. All the amino acids are chiral molecules (except glycine). They show two optically active asymmetric forms
(enantiomers) considered mirror images. One enantiomer is named shape D and the other L. Amino acids found in
proteins almost always possess the L-configuration. This reflects the fact that the enzymes responsible for protein
synthesis have evolved to utilize only the L-enantiomers.
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Acid-Base Properties

Another important feature of amino acids is the existence of both a basic and an acidic group at the a-carbon.
Compounds such as amino acids that can act as either an acid or a base are called amphoteric. The basic amino
group typically has a pKa between 9 and 10, while the acidic a-carboxyl group has a pKa that is usually close to 2 (a
very low value for carboxyls). The pKa of a group is the pH value at which the concentration of the protonated group
equals that of the unprotonated group.

pKa Definition
pKa is the negative base-10 logarithm of the acid dissociation constant (Ka) of a solution.

pKa =-log1l0Ka
A lower pKa value shows a stronger acid. Example, the pKa of acetic acid is 4.8, while the pKa of lactic acid is 3.8.

Using the pKa values, lactic acid is a stronger acid than acetic acid.
The reason pKa is used is because it describes acid dissociation using small decimal numbers.

Meaning, at physiological pH (about 7-7.4), the free amino acids exist largely as dipolar ions or “zwitterions”
(German for “hybrid ions”; a zwitterion carries an equal number of positively and negatively charged groups). Any
free amino acid and likewise any protein will, at some specific pH, exist in the form of a zwitterion.

All amino acids and all proteins, when subjected to changes in pH, pass through a state at which there is an equal
number of positive and negative charges on the molecule. The pH at which this occurs is known as the isoelectric
point (or isoelectric pH) and is denoted as (pl, pH(l), IEP).

When dissolved in water, all amino acids and all proteins are present predominantly in their isoelectric form. Stated
another way, there is a pH (the isoelectric point) at which the molecule has a net zero charge (equal number of
positive and negative charges), but there is no pH at which the molecule has an absolute zero charge (complete
absence of positive and negative charges). Amino acids and proteins are always in the form of ions; they always carry
charged groups. This fact is vitally important in considering further the biochemistry of amino acids and proteins.

Peptide bond
Amino acids can be linked by a condensation reaction in which a -OH is lost from the carboxyl group of one amino

acid along with a hydrogen from the amino group of a second, forming a molecule of water and leaving the two
amino acids linked via an amide—called, in this case, a peptide bond. When individual amino acids are combined to
form proteins, their carboxyl and amino groups are no longer able to act as acids or bases, since they have reacted to
form the peptide bond. The acid-base properties of proteins are dependent upon the overall ionization
characteristics of the individual R groups of the component amino acids.

Amino acids joined by a series of peptide bonds constitute a peptide. Small polymers of amino acids (fewer than 50)
are called oligopeptides, larger ones (more than 50) are referred to as polypeptides.

In summary, it is the sequence of amino acids that determines the shape and biological function of a protein as well
as its physical and chemical properties. The functional diversity of proteins arises because proteins are polymers of
20 different kinds of amino acids. The hormone insulin, which has 51 amino acids. With 20 different amino acids to
choose from at each of these 51 positions, a total of 2051, or about 1066, different proteins could theoretically be
made.

Other Functions

Amino acids are precursors of a variety of complex nitrogen-containing molecules. Prominent among these are the
nitrogenous base components of nucleotides and the nucleic acids (DNA and RNA). Furthermore, there are complex
amino-acid derived cofactors such as heme and chlorophyll. Heme is the iron-containing organic group required for
the biological activity of vitally important proteins such as the oxygen-carrying hemoglobin and the electron-
transporting cytochrome c.
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Several a-amino acids (or their derivatives) act as chemical messengers. For example, y-aminobutyric acid (gamma-
aminobutyric acid, or GABA; a derivative of glutamic acid), serotonin and melatonin (derivatives of tryptophan), and
histamine (synthesized from histidine) are neurotransmitters. Thyroxine (a tyrosine derivative produced in the
thyroid gland of animals) and indole acetic acid (a tryptophan derivative found in plants) are examples of hormones.

The most important posttranslational modification of amino acids in eukaryotic organisms (including humans) is the
reversible addition of a phosphate molecule to the hydroxyl portion of the R groups of serine, threonine, and
tyrosine. This event is known as phosphorylation and is used to regulate the activity of proteins in their minute-to-
minute functioning in the cell. Serine is the most commonly phosphorylated residue in proteins, threonine is second,
and tyrosine is third.
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Amino acids are used therapeutically for nutritional and pharmaceutical purposes. For example, patients are often
infused with amino acids to supply these nutrients before and after surgical procedures. Treatments with single
amino acids are part of the medical approach to control certain disease states. Examples include L-
dihydroxyphenylalanine (L-dopa) for Parkinson disease; glutamine and histidine to treat peptic ulcers; and arginine,
citrulline, and ornithine to treat liver diseases.

Certain derivations of amino acids, especially of glutamate, are used as surfactants in mild soaps and shampoos. D-
Phenylglycine and D-hydroxyphenylglycine are intermediates used for the chemical synthesis of B-lactam antibiotics
(e.g., synthetic versions of penicillin). Aspartame is a sweetener prepared from the individual component amino
acids aspartic acid and phenylalanine.
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: The most fundamental difference is that eukaryotes do have "true" nuclei containing their DNA, whereas the

Although some eukaryotes have satellite DNA structures called

and many important genes in prokaryotes are stored on
plasmids. Prokaryotes have a larger surface area to volume ratio

consequently a shorter generation time compared to

Prokaryotes also differ from eukaryotes in the structure, packing,
density, and arrangement of their genes on the chromosome.
Prokaryotes have incredibly compact genomes compared to

large non-coding regions between each gene. Whereas nearly
95% of the human genome does not code for proteins or RNA or
includes a gene promoter, nearly all of the prokaryote genome
codes control something.
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genetic material in prokaryotes is not membrane-bound. In eukaryotes, the mitochondria and chloroplasts
perform various metabolic processes and are believed to have been derived from endosymbiotic bacteria. In
prokaryotes similar processes occur across the cell membrane; endosymbionts are extremely rare.

The cell walls of prokaryotes are generally formed of a different molecule (peptidoglycan) to those of eukaryotes
(many eukaryotes do not have a cell wall at all). Prokaryotes are usually much smaller than eukaryotic cells.
Prokaryotes also differ from eukaryotes in that they contain only a single loop of stable chromosomal DNA stored
in an area named the nucleoid, while eukaryote DNA is found on tightly bound and organized chromosomes.
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Prokaryote genes are expressed in groups, known as operons, instead of individually, as in eukaryotes.

In a prokaryote cell, all genes in an operon are transcribed on the same piece of RNA and then made into separate
proteins, whereas if these genes were native to eukaryotes, each would have their own promoter and be
transcribed on their own strand of mRNA. This lesser degree of control over gene expression contributes to the
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Amino Acids And The Origin Of Life On Earth

VT et et 1

The question of why organisms on Earth consist of L-amino acids instead of D-amino acids is still an unresolved
riddle. Some scientists have long suggested that a substantial fraction of the organic compounds that were the
precursors to amino acids—and perhaps some amino acids themselves—on early Earth may have been derived
from comet and meteorite impacts. One such organic-rich meteorite impact occurred on September 28, 1969,
over Murchison, Victoria, Australia. This meteorite is suspected to be of cometary origin because of its high water
content of 12 percent. Dozens of different amino acids have been identified within the Murchison meteorite,
some of which are found on Earth. Some compounds identified in the meteorite, however, have no apparent
terrestrial source. Most intriguing are the reports that amino acids in the Murchison meteorite exhibit an excess
of L-amino acids. An extraterrestrial source for an L-amino acid excess in the solar system could predate the origin
of life on Earth and thus explain the presence of a similar excess of L-amino acids on the prelife Earth.

This vision supports the continuous life theory. Live did not start, it has been transferred.

DNA structure and amino acids
All aging theories are based on the chemistry of life. Most of these theories focus on details of the total. To
understand the process, knowledge of details is needed to get a vision of the total.

The backbone of DNA is based on a repeated pattern of a sugar- and a phosphate group. The full name of DNA,
deoxyribonucleic acid, shows the name of the sugar - deoxyribose. Deoxyribose is a modified form of ribose. Ribose
is the sugar in the backbone of RNA, ribonucleic acid.

DNA is made of nucleotides. These are made of three parts: a phosphate group, a sugar group and one of four types
of nitrogen bases. To form a strand of DNA, nucleotides are linked into chains, with the phosphate and sugar groups
alternating.

The four types of nitrogen bases found in nucleotides are adenine (A), thymine (T), guanine (G) and cytosine (C). The
order, or sequence, of these bases, determines what biological instructions are contained in a strand of DNA. For
example, the sequence ATCGTT might instruct for blue eyes, while ATCGCT might instruct for brown.

The complete DNA instruction book, or genome, for a human, contains about 3 billion bases and about 20,000 genes
on 23 pairs of chromosomes.
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Proteins

It is not easy to make a list of proteins. To create a list there is a need to define the use of these proteins. In nature,
the amount of different proteins is sheer endless. While focusing on human aging it is important to focus only on
proteins which fulfill a role in this. The enclosed list does not pretend to be complete but can be used as a guideline
for further work ;

Globular proteins Plasma proteins / Serum Amyloid P Component
Serum albumin / Coagulation factors
Complement proteins / Cl-inhibitor
C3-convertase / Factor VIIl / Factor XIlI

Protein C / Protein S / Protein Z / Protein Z-related
protease inhibitor

Thrombin / Von Willebrand Factor

Acute phase proteins

C-reactive protein / Hemoproteins

Hemoglobin (oxyhemoglobin and deoxyhemoglobin)
Cadherin / Ependymin / Integrin

NCAM / Selectin

CFTR / Glycophorin D

Scramblase / lon channels

Ligand-gated ion channels

Nicotinic acetylcholine receptor

GABAa receptors / Voltage-gated ion channels
Potassium channels / Calcium channels

Sodium channels

Synport / Antiport proteins / Glucose transporter
Colony-stimulating factors (CSFs)

Epidermal growth factor (EGF)

Fibroblast growth factor (FGF)

Platelet-derived growth factor (PDGF)
Transforming growth factors (TGFs)

Vascular endothelial growth factor (VEGF)
Peptide hormones / Insulin

Insulin-like growth factor (IGF) / Oxytocin
Collagen / Elastin / F-spondin / Pikachurin
Fibronectin

Transmembrane transport proteins

Hormones and growth factors

Extracellular matrix proteins

Protein structure
The best way to separate proteins is based on structure. It is possible to distinguish 4 different structures which are
leading at all time.

Primary structure

The first level of structure in amino acids is a polypeptide chain. The primary structure is held together by peptide
bonds in which the two ends of the polypeptide chain are referred to as the carboxyl terminus (C-terminus) and the
amino terminus (N-terminus) based on the nature of the free group on each extremity. When a peptide bond is
formed, a water molecule is lost. For example, insulin is composed of 51 amino acids in 2 chains. One chain has 31
amino acids, and the other has 20 amino acids. Post-translational modification such as disulfide bond formation,
phosphorylations, and glycosylations are usually also considered a part of the primary structure.
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Secondary structure
There are two main types of secondary structure, the a-helix, and the B-strand or B-sheets. These secondary
structures are defined by patterns of hydrogen bonds between the main-chain peptide groups. They have a regular
geometry due to interactions between atoms of the backbone constrained to specific values of the dihedral angles
and ¢ on the Ramachandran plot. Several sequential secondary structures may form a "supersecondary unit". Some
parts of the protein may look in disorder. Many proteins contain both a helices and B pleated sheets. Proline is
found in unstructured regions between secondary structures. The amino acids tryptophan, tyrosine, and
phenylalanine have large ring structures in their R groups and found in B pleated sheets, probably the B pleated
sheet structure provides enough of space for side chains.

O

N OH

N

H
Tertiary structure
Tertiary structure refers to the three-dimensional structure of monomeric and multimeric protein molecules. a-
helixes and B-pleated-sheets are folded into a compact globular structure A tertiary structure is primarily due to
interactions between the R groups of the amino acids. Folding is driven by the non-specific hydrophobic interactions.
The structure is stable only when parts of a protein domain are locked into place by specific tertiary interactions,
such as salt bridges, hydrogen bonds, and the tight packing of side chains and disulfide bonds. The disulfide bonds
are extremely rare in cytosolic proteins since the cytosol (intracellular fluid) is generally a reducing environment.

NH>

Tertiary structure
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beta-chain

heme

beta-chain

Hemoglobin
Quaternary structure
This is the three-dimensional structure consisting of the aggregation of two or more individual polypeptide chains
(subunits) that operate as a single functional unit. Complexes of two or more polypeptides (i.e. multiple subunits)
are called multimers. It would be called a dimer if it contains two subunits, a trimer if it contains three subunits, a
tetramer if it contains four subunits, and a pentamer if it contains five subunits. The subunits are frequently related
to one another by symmetry operations, such as a 2-fold axis in a dimer. Multimers made up of identical subunits are
referred to with a prefix of "homo-" (e.g. a homotetramer) and those made up of different subunits are referred to
with a prefix of "hetero-", for example, a heterotetramer, such as the two alpha and two beta chains of hemoglobin.

Protein

|~———— Pepsin

\
Large

polypeptides

Y

Short peptides
and amino acids

Y

Amino acids

Now the main target names are clarified, content, structure and chemical formulas of the following products it is
easier to understand the value and use of it in the digestive and metabolic system. The daily food contains all
needed amino acids/proteins in specific quantities and should not need to have lack of anything. But during aging, it
seems to create insufficient availability of needed nutrients. The first step is to identify some important forms of
proteins in dairy foods. This gives inside information and understanding of digestion.
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e Milk (related) proteins. When protein comes from a cow, and most other mammals, it is called casein.
Beside getting milk from the cow we also do get it from goat, sheep, horse, camel and some other animals.
These quaternary structure proteins are not easy to digest because of their shape. Caseins are combined
with lactose which is a “milk” sugar and for about 60 — 80% of the world population difficult to digest. In a
standard natural way, the enzyme lactase disappears from the digestive system after the age of 4 years. That
is why, in the Western schools, and increasingly all over the world, milk is supplied to primary school children
from the first day of entering. It takes around 4 hours to digest casein and less than 2 for neutralizing the
lactose if enough lactase is available. The digestive time of around 4 hours. Hereby it is important to raise
the following questions;

o Since the introduction of milk as an important part of our diet, it seems to have a lot of
benefits. But how many of these benefits are really proven scientifically?

o Milkis introduced in many societies where it has never been a part of the diet before. Is this a
danger to the digestive system? Research is needed.

Essential nutrient content per 100 g of selected dairy foods Dairy food (food code)
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B Immunoglobulin
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bumin

It is a visible more open structure with a lower molecular weight. Due to this, it is easier to digest. The
molecular weight of whey is lower than casein. Whey is ingested faster into the bloodstream with the benefit
of being available to the muscle and cells when needed. The importance of whey also can be found in the
support of the immune system. Whey could be used during the aging process as additional recuperation
food item to support faster recovery after injury, during disease, and with muscle weakness. The supply of
whey should be administered over the day in small, easy to digest amounts for maximum effect. The best
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way to administer whey as the supportive medication is as a liquid in the diluted form of around 12 - 14
gram per serving. The digestive time is around 30 minutes.

Colostrum
Colostrum is a form of milk produced by the mammary glands in late pregnancy and in the few days after
giving birth. It has high concentrations of nutrients and antibodies. Colostrum is high in carbohydrates,
high in protein, high in antibodies, and low in fat. Colostrum contains fat-soluble vitamins, minerals, and
immunoglobulins. Immunoglobulins are basically antibodies that provide the passive immunity to the
birthling, which is responsible for prevention of the viral and bacterial infection. Colostrum brings eight
growth factor that promotes normal cell growth, DNA synthesis, fat utilization and increases mental
activity.

Figure 1: Composition of Colostrum An assumption still to be proven is
that colostrum would be an
important immune booster for the

Nutationsl | V-E:ri:iys’;:?rf::;h elderly and supportive to their
i carbohydrates, fat | gigestive track and general health.
TgA, 1gG, 1gM, 1gD;
IgE, lactoferrin,
Colostrum Immune factors polypeptide,

oligosaccharides,
‘ cytokines, lacto
\albumin, lysosomes./

PDGF, EGF,
Growth factor IGF1,VEGF TGF a &
TGFB

4

Albumine / egg protein

e [Egg-proteins.

o There is a difference between bovine and egg albumin. The difference is based on the chemical
structure. Both are animal-based proteins with a Quaternary structure which are close to the
human forms and easy to recognize but not automatically easy to digest.

o The molecular structure of egg protein is denser than whey but lighter than casein. The more open
structure gives the digestive system more opening to break it down.

o Digestion of egg protein takes around 4 x longer than with whey.

e Bovine proteins made from animal meat has a structure closely related to the mentioned egg-protein. It
is a mammal animal protein. Animal proteins in a production system of purification and concentration and
especially bovine are more sensitive for pollutions, virus or bacteria than other proteins. Controlled
production is very important to avoid danger. Expertise is necessary.
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Human Serum Bovine

e Soja and plant origin proteins.
There are many discussions about the maximum availability of proteins to the human body when
supplementing plant or animal origin proteins. Part of the scientist has strong evidence that plant origin
proteins are better and more healthy for the human system. Other scientists have evenly strong evidence
that animal proteins are better. The best way is to look at the digestive system before making a judgment.
Many “scientist” use personal preferences to push one or the other options. It is possible both, plant and
animal proteins, are useful but all depend on the individual digestive track which cannot be controlled nor
tested from a distance but only by trial and error. This is one of the reasons why diets have a different effect
on every individual and personal care is a must, not an option.

There is 3 general type of digestive systems:

1. Herbivore. The plant only consumer. This digestive tract can only consume limited animal
protein before it reacts by the first removal and on the next level getting sick.

2. Carnivore. The animal meat eater is only able to use herbs as part of the menu for digestive
purpose but not as active nutrition part. The ability to use herbs as part of the menu is not
available.

3. Anomnivore can eat “everything”. This digestive tract is able to consume food of animal and
plant origin. Its digestive tract is filled with multipurpose enzymes which enables it to live in
omni-environmental situations. This is the human situation.

The human being is Omnivore and able to digest multiple source protein. It is unknown yet if a vegetarian diet is
healthy enough for a person to have a long life. Currently, the research among centurions shows no sign of that. In
an overall study of the current human being, it is clear that a meat-oriented diet is no longer considered healthy.
New research points to a diet dividing of;

o 70/30in meal/plant is extreme cold climates where the meat part is mainly fish oriented.

o 60/40 for intermediate climates where the winter time is 50+ % of the year

o 50/50 for sea climates where the summer is warm and winter cold

o And a 40/60 for warmer climates
These combinations are suggestions only and more research still has to take place. Fact is that in a current activity
level of 80/20 (80% of the day less or not active / 20% of the day active) a plant diet shows to be more digestible and
safe than a meat-oriented diet. At a lower activity level meat creates more digestive obstructions and problems than
plants.

+ Fish and other animal sources of proteins. Biochemical there are no shocking differences
between the different animal proteins other than the source of the product. The size of the protein may
differ but not the availability for the digestive/metabolic system.

New sources of proteins in the future would be bugs which are protein rich and easy to grow.

REMARK; protein supplementation is overall easily available but must be critically approached. Supplies are often of
guestionable sources. Protein supplementation has a large filling property, meaning that digesting a “meal” of
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protein-rich food stops most people from eating their normal food. This is not a positive development as the
digestive tract is based on solid foods and will decay if the foods are liquid. The use of protein as a supplement is a
matter of professional judgment and not one of simple trial and error if concerning a weak health person. The
following information is important to check and supply to people in the care.

Proteins for human consumption must undergo a number of treatments before it is ready to use.

o Hydrolyzation takes care of the size of the protein and makes it solvable and digestible. Most
supplements must undergo an enzymatic treatment for better digestion.

o There are proteins available for the industrial purpose. These proteins are relatively cheap and to be
used in chemical processes. The proteins of this segment are not for a consumer market. These
proteins are dangerous for individual use. But these proteins are widely commercially used on the
internet and budget supplement market which sells inferior products for the low price.

o As mentioned before some proteins must be checked on health contaminations such as bacteria,
virus or others. Especially bovine and egg are under constant suspicion.

Proteins are the building blocks of the body and the cornerstones of life. One of the major important protein-based
structures in the body are the enzymes. Enclosed the list of category, name, and function as a reference. Enzymes go
before hormones (this seems to be a highly disputed statement but all hormones only come to activity after they
undergo a change by enzymes) and the observer should pay attention to the function and health benefits.

Enzymes are of vital importance to our health and also highly vulnerable to toxins and health (=environmental)
changes.

Table of enzymes is found in chapter 3.

During aging, most of these enzymes decrease in strength and activity. One of the main goals is to support the
activity and strength of these enzymes to ensure a maximum lifetime.

Protein-based Hormones

TISSUE (ORGAN) | HORMONE

Hypothalamus Thyrotropin releasing
hormone

(TRH)
Hypothalamus Growth hormone
Releasing hormone
(GHRH)

Anterior pituitary Thyrotropin
stimulating hormone

Anterior pituitary Corticotropin (ACTH)

Anterior pituitary Growth hormone
(GH)

Posterior pituitary | Vasopressin

Pancreas Insulin
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Peptide hormones can't pass through the cell membrane because cell membranes consist of fatty compounds called
phospholipids, and protein-based hormones are water-soluble, not fat-soluble. Peptide hormones bind to receptors
on the outside of cells, this triggers a response inside the cell. Examples of short chain hormones are vasopressin and

oxytocin. These two hormones possess a chain of nine amino acids. The sequence of these amino acids differs
allowing them to be completely different proteins.

Peptide and protein hormones are, of course, products of translation. They vary considerably in size and post-
translational modifications, ranging from peptides as short as three amino acids to large, multi-subunit
glycoproteins.

Many protein hormones are synthesized as prohormones, then proteolytically clipped to generate their mature
form. In other cases, the hormone is originally embedded within the sequence of a larger precursor, then released
by multiple proteolytic cleavages.

Peptide hormones are synthesized in the endoplasmic reticulum, transferred to the Golgi and packaged into
secretory vesicles for export. They can be secreted by one of two pathways:

e Regulated secretion: The cell stores hormone in secretory granules and releases them in "bursts" when
stimulated. This is the most commonly used pathway and allows cells to secrete a large amount of hormone
over a short period of time.

e Constitutive secretion: The cell does not store hormone, but secretes it from secretory vesicles as it is
synthesized.

Most peptide hormones circulate unbound to other proteins, but exceptions exist; for example, insulin-like growth
factor-1 binds to one of several binding proteins. In general, the half-life of circulating peptide hormones is only a
few minutes.

Peptide/protein hormones have different functions which all are equally important.

Hormonal

Hormones are protein-based chemicals secreted by the cells of the endocrine glands. Transported through the
blood, hormones act as chemical messengers that transmit signals from one cell to another. Each hormone affects
certain cells in the body, known as target cells. Such cells have receptors on which the hormone attaches itself to
transmit the signals. An example of a hormonal protein is insulin, which is secreted by the pancreas to regulate the
levels of blood sugar in the body.

Enzymatic

Enzymatic proteins accelerate metabolic processes in cells, including liver functions, stomach digestion, blood
clotting and converting glycogen to glucose.

Structural

Also known as fibrous proteins, structural proteins are necessary components of the body. They include collagen,
keratin, and elastin. Collagen forms the connective framework of the muscles, bones, tendons, skin, and cartilage.
Keratin is the main structural component in hair, nails, teeth, and skin.

Defensive

Antibodies, or immunoglobulin, are a core part of the immune system, keeping diseases under control. Antibodies
are formed in the white blood cells and attack bacteria, viruses and other harmful microorganisms, rendering them
inactive.

Storage
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Storage proteins mainly store mineral ions such as potassium in the body. Iron, for example, is an ion required for
the formation of hemoglobin, the main structural component of red blood cells. Ferritin -- a storage protein --
regulates and guards against the adverse effects of excess iron in the body. Ovalbumin and casein are storage
proteins found in breast milk and egg whites, that play a huge role in embryonic development.

Transport

Transport proteins carry vital materials to the cells. Hemoglobin, for example, carries oxygen to body tissues from
the lungs. Serum albumin carries fats in the bloodstream, while myoglobin absorbs oxygen from hemoglobin and
then releases it to the muscles. Calbindin is another transport protein that facilitates the absorption of calcium from
the intestinal walls.

Receptor

Located on the outer part of the cells, receptor proteins control the substances that enter and leave the cells,
including water and nutrients. Some receptors activate enzymes, while others stimulate endocrine glands to secrete
epinephrine and insulin to regulate blood sugar levels.

Contractile

Also known as motor proteins, contractile proteins regulate the strength and speed of heart and muscle
contractions. These proteins are actin and myosin. Contractile proteins can cause heart complications if they
produce severe contractions.

Proteins/peptides in the aging process:

One of the major problems at aging is the loss of muscles. When muscles decrease in size/strength it is likely that the
physical and mental defense systems weaken and health danger is ahead for the individual. Statistics give us some

inside:
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It is clear that, depending on the degree of activity, people lose mass on an individual basis.
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It is possible to measure muscle loss. One of the reasons is the change in digestive activity and ability.

An important part of the muscle loss is the ability to keep muscle protein chains in a good condition.

The factors that contribute to reduced muscle mass with age are many. They include reduced physical activity (i.e., a
sedentary lifestyle), reduced anabolic signaling (which could be due to reduced hormones such as growth hormone,
insulin-like growth factor 1 [IGF1] and testosterone), increased adiposity and prevalence of metabolic diseases (such
as insulin resistance). Exercise improves the sensitivity of muscle to insulin and also stimulate the production of
anabolic hormones like GH/IGF1 and testosterone, which can positively impact muscle growth (or prevent its
breakdown). For this, exercises that activate a large muscle masses (such as the legs) result in the best anabolic
response.

During aging, the anabolic/catabolic balance slowly changes. Inactive lifestyles increase the catabolic reaction as the
body reduces all possible factors of obstruction (like unused parts). The first to go in the aging process seems to be
protein structures. Fat and carbohydrates continue to be stored. Why? Proteins are the building blocks and fat/carbs
are the energy. The body stores energy but breaks down the building. Most elderly have enough energy storage for
years to go at moment of their passing.
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Risks of high protein diets.

The use of proteins as an energy source is doubtful. There are a number of reasons for it but there are also reasons
enough to say that protein is not a bad source of energy. To make a judgment it is important to review the process:

Proteins contain Hydrogen and Carbon like all Carbohydrates. The difference is the Amino (NH+) group which is
considerably different and cannot be used in an energetic process. To use proteins the following steps must be
taken;

e Deamination =the NH2 group must be removed. This removal takes place by an enzymatic reaction. This will
be transported to the liver and turned in NH3 (ammonia) and removed through transfer into Urea. It is
possible to measure the amount of urea by the BUN (Blood Urea Nitrogen) check. The kidneys remove the
ammonia.

e Keto acids or ketone bodies are formed which are formed into acetyl sugar

e Acetyl sugar enters the Citric cycle for energy production. Beside AcetylCoA there are other reaction paths
such as oxaloacetate and other parts entering the citric acid cycle.

This process is called Gluconeogenesis which refers to the production of sugar from non-sugar sources such as amino
acids. But there is a catch in this. The production also delivers side products such as:

e Acetone

e Acetoacetic acid

e Beta-hydroxybutyric acid
It is very likely to smell a person who is in gluconeogenesis as acetone has a very strong and specific smell that
leaving the body through breathing and skin. The smell can be strong.

The body first turns to carbs and fat for an energy source. Only as a “last” resort, the body turns to proteins. The
reason is found in the fact that the muscles and vital organs are made of proteins. Bringing the body in a state of
Gluconeogenesis can have the effect of self-destruction and let the body turn on itself. Proteins are easily available
but also vital to most of the life support systems. Destruction/use of proteins as energy resource might result in
dangerous situations of “self-harm”. This process is known as “ketonemia” or “ketosis”.

Ketonemia brings a high demand for water (liquids) as the secretion of the keto-acids takes a lot of water. This is one
reason why people suffering from diabetes are frequent drinkers in need of liquid (thirsty).

The following amino acids can “easily” be turned into glucose by removing the N2 group: alanine, serine, glycine, and
valine. Other amino acids cannot be transformed by ketogenetics but follow other pathways.

Using amino acids as an energy source has only disadvantages. The process to retrieve energy is inefficient and
waste creating. Due to the dangers of self-destruction and possible autoimmune disturbances, it is not advised to
consume large amounts of proteins neither uses excessive amino acid supplements.

It is important to work with different amino acids and proteins to combat the age-related problems but to do so it is
needed to calculate individually. Blood analysis, urine and other tests are often useful but not always needed to set
specific personal programs.

REMARK; meat eaters store protein as fat. Is this true? People who frequently eat a large amount of meat (like in the
USA , Brazil or Argentina) are often overweight or even obese. The problem with meat is the fact all proteins are
surrounded (encapsulated) by fats. These fats get into the same digestive system and will be taken in at the same
speed as the proteins. The combination of fat/protein is what makes it dangerous. Fat slows down every digestive
process and follows a longer route with more enzyme activity. By encapsulating the proteins they are released at a
state of non-broken down, which sets them aside for further distribution in the body.

Conclusion: amino acids and proteins are very important in all functions of the body. A decrease in uptake has a
direct effect on efficiency, recovery, and building of different parts of the body. This decrease shows as aging, a
decay of functions.
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Carbohydrates

The first level energy source is carbohydrates. It is possible to distinguish different levels of use, digestion, and
availability. Not all carbohydrates give energy. Ab important and interesting fact is that the source of carbohydrates
is mainly from plant origin. The ancestors got their energy often from fats but when turning to farm the digestive
system changed. The current carbohydrate source is mainly of plant origin.

Carbohydrates are divided in different ways.

e Fast energy delivery. Primary carbs

e Medium speed energy delivery.

e Slow delivery system carbs
This dividing is easier to understand when using the Gl (Glycemic) index scale. Hereby we set Glucose at 100 as it is
the fastest available carbohydrate for the human body;

FOOD Glycemic index (glucose = Taro, boiled 53+2
100) -

Milk, full fat 39+3

White wheat bread* 75+2
Ice cream 513

Chapatti 52+4 ]
Soy milk 34+4
White rice, boiled* 73+4 - -
Rice milk 86+7
Brown rice, boiled 68+t4 ]

Kidney beans 24 +4

Sweet corn 52+5
Soya beans 16+1

Rice noodlest 53+7
Chocolate 40+3

Udon noodles 55+7 ]

Soft drink/soda 59+3

CouscousT 65+4
Fructose 15+4

Rice 78 +9 N
porridge/congee Sucrose 6514
Apple, rawt 36+ 2 Glucose 103 +3
Orange, rawt 43+3 Honey 61+3
Dates, raw 42 +4 Data.ar.e means + SEM. 3
* Low-Gl varieties were also identified.

Potato, boiled 78t 4 T Average of all available data.

The glycemic index is a value assigned to foods based on how slowly or how quickly those foods cause increases in
blood glucose levels. Also known as "blood sugar," blood glucose levels above normal are toxic.

Target Levels Upon waking Before meals At least 90 minutes after meals
by Type (preprandial) (postprandial)

Non-diabetic* 4.0 to 5.9 mmol/L under 7.8 mmol/L

Type 2 diabetes 4 to 7 mmol/L under 8.5 mmol/L

Type 1 diabetes 5to 7 mmol/L 4 to 7 mmol/L 5to 9 mmol/L

The primary carb in the human system is glucose. It is the fastest and most needed carb. But how does it turn into
energy? The enclosed picture makes this an easy inside process.
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What is respiration?

Respiration is the process that the body uses to release
energy from digested food (glucose):
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All larger carbohydrates must go through the breakdown process in the digestive system :
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Starch
Glycogen

-4—— Salivary amylase

l Y l
Disaccharides
Maltose Sucrose Lactose
Maltase Sucrase Lactase
Monosaccharides
2 glucose 1 glucose 1 glucose
1 fructose 1 galactose

The digestive energy track of the carb cycle has few serious fowls during the aging process.

« Shrinkage of liver occurs
with loss of hepatocytes

* Reduced ability to detoxify
substances including drugs

* Changes in bile constitution

Large intestine
* Peristalsis slows down

* Decline in rate of cell
division and lining repair

* Changes in microbial fauna

* Changes in DNA of epithelial
cells

Age-related changes to the gastrointestinal tract

Nose and mouth

* Reduction in sense of smell
and taste

Oesophagus o + Gum recession
* Oesophageal peristalsis - Difficulty in swallowing
decreases
* Oesophageal sphincters lose
tension
Stomach
* Reduced elasticity of stomach wall
Liver » Decreased bicarbonate production

and gastromucosal protection
* Delayed gastric emptying

Pancreas

* Decreased secretion of
pancreatic protease and lipase

Small intestine

* Compromised gut-associated
lymphoid tissue capacity

Within the gastrointestinal tract, there is a lot of functional loss during the aging process. Each loss does not seem to
have a direct relationship with the energy and other systems. But the main problem is the loss of source material
(food) which passes through the system without being properly digested. This problem with added to this a function
and activity loss of the enzymatic system do promote aging.
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Once glucose is inside the liver, glucose is phosphorylated into glucose-6-phosphate or G6P. G6P is further
metabolized into triglycerides, fatty acids, glycogen or energy. Glycogen is the form in which the body stores glucose.
The liver can only store about 100 g of glucose in the form of glycogen. The muscles store glycogen. Muscles can
store approximately 500 g of glycogen. Because of the limited storage areas, any carbohydrate that is consumed
beyond the storage capacity is converted to and stored as fat. There is practically no limit on how many calories the
body can store as fat.

The glucose stored in the liver serves as a buffer for blood glucose levels. Therefore, if the blood glucose levels start
to get low because due to not consuming food for a period of time, the liver is able to release glucose into the
bloodstream to maintain healthy levels. Blood glucose levels are tightly regulated because glucose is the primary
energy source for the central nervous system. Blood glucose is important for sustaining brain functioning. If the body
reserves of glucose deplete, a process called gluconeogenesis will take place. During gluconeogenesis, glucose is
synthesized from molecules that are not carbohydrates. Often, this means the body breaks down muscle fibers to
obtain the molecules to produce glucose. Glycogenolysis occurs primarily in the liver and is stimulated by the
hormones glucagon and epinephrine (adrenaline).

Muscle glycogen reserves are stored energy for the muscles. The glycogen is able to be broken back down into
glucose when the muscle contracts and requires energy. The body is able to store 500 g of glycogen, roughly
equivalent to 2,000 calories, in the muscles. Therefore, if not eaten for a day, the stores become depleted.

Carbohydrates are an absolute need for the survival as it is the source of energy. On the other hand, the current time
offers and excess use of carbohydrates and it is hard to nearly impossible to escape this. The use of the glycemic
index is not important in the food industry. Taste and addiction to carbohydrates are. Carbohydrate creates an
addiction by promoting a constant craving for dopamine release. Hereby it is clear that the mind is not always
working in favor of the body and health. One of the most serious problems is an addiction to something. Addiction to
carbohydrates is leading to gigantic health problems worldwide (Obesities).

The body receives carbohydrate addiction source training from a very young age. The milk sugar lactose is most
favorable for the baby. The body cuts of the production at around age 4 of the enzyme needed to digest lactose. This
enzyme, lactase, stops its activity, generally, during the third year of life. Gradually the mother milk stops coming
and there should be no use of it anymore. But the Western world invented a scheme in the 60’s that all people
should drink milk. What started as a commercial marketing to sell milk product got the backup of science. Milk
became a health tool. When looking back at history it is possible to discover that the introduction of milk started in
the 50’s-60 ’s. People just past a world war and there was a need for good and cheap sources of nutrients.

A little school milk history from Europe

After the passing of the 1906 Education Act, Local Education Authorities were empowered to provide free school
meals. In 1921 this had been extended to free milk. However, an investigation by John Boyd Orr(published as
Food, Health, and Income in 1937) revealed that there was a link between low-income, malnutrition, and under-
achievement in schools. Following the 1945 General Election, the new Prime Minister, Clement Attlee, appointed
Ellen Wilkinson as Minister of Education, the first woman in British history to hold the post. Wilkinson had long
been a campaigner against poverty and in 1946 managed to persuade Parliament to pass the School Milk Act. This
act ordered the issue of one-third of a pint of milk free to all pupils under eighteen.

In 1946, the School Milk Act provided free milk to all school children. A third of a pint of milk was provided to all
children under the age of 18 years until 1968 when Harold Wilson’s Government withdrew free milk from
secondary schools. This policy was extended in 1971 when Margaret Thatcher (then secretary of state for
education) withdrew free school milk from children over seven.

This was an economic decision, not one based on a nutritional assessment of the value of milk, and for this, she
earned the nickname ‘Thatcher, Thatcher, milk snatcher’ — although many children were delighted at not having
to drink the warm sickly odorous milk at school anymore! The school milk scheme was introduced in 1977 by the
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European Union (EU) to encourage the consumption of milk in schools. The scheme required member states to
make subsidized milk available to primary and nursery schools wishing to take part, but participation was entirely
a matter for the school or LEA.

The European Commission had originally indicated that it wished to abolish the subsidy because the scheme was
not providing value for money. The UK did not accept these conclusions and fought hard to retain the scheme. A
compromise was secured whereby in 2001 the subsidy rate was reduced from 95 to 75 percent. The UK
Government topped up the subsidy to its original level in England, up to a maximum total expenditure of £1.5
million each year. In the academic year 2003 to 2004, around one million school children in England drank 34.9
million liters of subsidized milk at a cost of around £7 million.

The white liquid, which was neither liked or used much before, milk became a solution. A strong lobby of the dairy
industry discovered the combination of cheap, healthy and multiple uses in milk and did put all their effort into it. It
was clearly successful as milk became easy to sell and widely available. Soon it was discovered that lactase
production created a critical problem. People got diarrhea, gas and digestive problems, which were inconvenient and
gave a setback to milk consuming. The solutions were the start to train the body at a very young age to get used to
milk and milk products. Children are brought up with milk in the classroom from primary school up. By training the
body to produce lactase it soon became possible to sell milk and milk products to every age group. In the current
market, it is very difficult to avoid milk as it is used in nearly every product. Lactose intolerance became a disease not
the standard within less than 50 years.

Carbohydrates cravings are build up since very young. In nearly all the food we eat is some form of carbohydrate
“hidden”. The reasons are:

e Easy available
e Cheap
e Tasty

Carbohydrates are best known as fructose which is nearly 10x more sweet than glucose but also less useful for the
body. The following explains how the chemical reaction is set up.

Blood glucose levels are kept at approximately constant levels around 4-5 mM. Glucose enters cells by facilitated
diffusion. This process does not allow the cell to contain glucose at a higher concentration than the one present in
the bloodstream, the cell (through the enzyme hexokinase) chemically modifies glucose by phosphorylation:
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H OH ATF ADP H oH
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The cell membrane is impermeable to glucose-6-phosphate, this process effectively "traps" glucose inside the cell,
allowing the recovery of more glucose from the bloodstream. Glucose-6-phosphate is used in glycogen

synthesis (a storage form of glucose), production of other carbon compounds by the pentose-phosphate pathway,
or degraded in order to produce energy- glycolysis.

To be used for energy production, glucose-6-phosphate must be isomerized in fructose-6-phosphate. Fructose-6-
phosphate is again phosphorylated to fructose-1,6-bisphosphate, in a reaction catalyzed by phosphofructokinase.
This is the committed step of this metabolic pathway: from the moment glucose is transformed into fructose-1,6-
bisphosphate it must proceed through glycolysis.
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Cells contain 2 phosphofructokinase forms: PFK 1 (which produces fructose-1,6-bisphosphate) and PFK 2. PFK 2
produces fructose-2,6-bisphosphate (F-2,6-BP), which is an activator of PFK 1 and an inhibitor of the
gluconeogenic enzyme fructose-1,6-bisphosphatase. F-2,6-BP, therefore, prevents gluconeogenesis from
occurring at the same time as glycolysis. When blood glucose levels are low, the pancreas releases glucagon.
Glucagon activates the hydrolysis of fructose-2,6-bisphosphate, which relieves the inhibition of gluconeogenesis,
and depresses glycolysis.

After this conversion, an inverse aldolic addition cleaves fructose-1,6-bisphosphate in two three-carbon
molecules :
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Gliceraldeido-3-P Diid roxiacetona-P
Both molecules (dihydroxyacetone phosphate and glyceraldehyde-3-phosphate) can easily be interconverted by
isomerization. A single metabolic pathway is enough to degrade both. This is why glucose-6-P was first isomerized
to fructose-6-P: glucose-6-P breakdown through an inverse aldol addition would yield two different molecules (of
two and four carbons, respectively), which have to be degraded through two different pathways.

Aldehydes have very low redox potentials (around -600 to -500 mV). Oxidation of glyceraldehyde-3-phosphate by
NAD* (E°=-320 mV) is spontaneous. It is exergonic in a way that it can be used to produce ATP (ATP production
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from ADP and Pi can be performed if coupled to a two-electron redox reaction with a potential difference of at
least 160 mV). ATP production happens through two consecutive steps: in the first step, gliceraldehyde-3-
phosphate oxidation to a carboxylic acid is coupled to the phosphorylation of the produced carboxylic acid.
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Phosphorylated acids (including phosphoenol and phosphoguanidines) contain very energetic phosphate groups:
hydrolysis of these phosphate groups yields with significant resonance stabilization. The phosphate group
attached to carbon 1 in 1,3-bisphosphoglycerate can be transferred to ADP, in order to produce ATP.
3-Phosphoglycerate is isomerized to 2-phosphoglycerate, which after dehydration (i.e. losing H,0) yields a
phosphoenol:

HOMCEO
HO o H.O HO 0
H—C|—OH T o 2 e F _
C|Hz = H -::| 0 P|—o' __ié‘-— c| \F‘ ~°
. S
n:|1 | I He® o W,
o _ HOﬂCHE 0

HO o
HDRC #OO_ Hﬂ“‘cﬁ
I e v |
C 3 PR
He P o W ADP ATP H 3C 0
o
Fosfoenolpimvato Piruvato

Two ATP molecules are used in glycolysis, and four ATP are produced. NAD* must be continuously regenerated,
otherwise, glycolysis will stop since NAD" is a substrate in one of the reactions. Under aerobic conditions, NADH
transfers its two electrons to the electron transport chain. In animal cells, in the absence of O, NADH transfers its
electrons to the end-product of glycolysis (pyruvate), yielding lactate. This is called fermentation: an internally
balanced degradation, i.e., a process that uses one of its products as the final acceptor of the electrons it releases.

A few negative effects of carbohydrates in the body due to the use of it are:

Relative Sweetness Scale - Sucrose = 100
Compound Rating
Sucrose 100
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Fructose 140
High Fructose Corn Syrup 120-160
Glucose 70-80
Galactose 35
Maltose 30-50
Lactose 20

In addition mono- and disaccharides are craved because of their sweetness. All carbohydrate sweeteners (sugar,
evaporated cane juice, turbinado sugar, honey, high fructose corn syrup, maple syrup, juice concentrates) contain
primarily sugars and do not provide significant amounts of vitamins and minerals. The value of sugar and other
natural sweeteners is measured because they enhance the taste and enjoyment of a wide variety of nutritious foods.

Saccharides have varying degrees of sweetness on a relative scale as illustrated in the table. Fructose is the sweetest,
while lactose is only slightly sweet by comparison.

Originally the needs of diabetics and more recently the soft drink industry has provided the stimulus in the search of
other sweeteners.

Relative Sweetness Scale - Sucrose = 1

Compound Rating
Saccharin 300 X
Cyclamate 30X
Aspartame 180 X
Acesulfame 200 X
Sucralose 600 X

Non-Carbohydrate Sweeteners:

Saccharin was discovered in 1879 by Constantine Fahlberg, while working in the laboratory of Ira Remsen, quite by
accident as were most other sweeteners. While working in the lab, he spilled a chemical on his hand. Later while
eating dinner, Fahlberg noticed a more sweetness in the bread he was eating. He traced the sweetness back to the
chemical, later named saccharin, by tasting various residues on his hands and clothes (unsanitary conditions) and
finally chemicals in the lab (not a safe lab practice).

By 1907, saccharin was used as a replacement for sugar in foods for diabetics. Since it is not metabolized in the body
for energy, saccharin is classified as a noncaloric sweetener. By the 1960s it was used on a massive scale in the "diet"
soft drink industry.

Aspartame: In 1965, Jim Schlatter, a chemist at G.D. Searle was working on an on a project to discover new
treatments for gastric ulcers. One of the steps in the research process was to make a dipeptide intermediate,
aspartyl-phenylalanine methyl ester. He accidentally and unknowingly spilled some on his hand. Later he licked his
finger as he reached for a piece of paper, and noticed the sweet taste. He and a friend decided to test some in
coffee and confirmed the identity of the chemical with the sweet taste. The result was the sweetener, aspartame.

Cyclamate: Michael Sveda, while a graduate student at the University of lllinois, discovered cyclamate by smoking a
cigarette. While working on the synthesis of antipyretic (anti-fever) drugs in the laboratory in 1937, he put his
cigarette down on the lab bench. When he put it back in his mouth, he discovered the sweet taste of cyclamate.

Acesulfame was discovered by another chemist, Karl Clauss, in 1967. He noticed a sweet taste when he licked his
finger to pick up a piece of paper.
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Sucralose may have the strangest "accidental discovery" story. Tate & Lyle, a British sugar company, was looking for
ways to use sucrose as a chemical intermediate. Halogenated sugars were being synthesized and tested. A foreign
graduate student, Shashikant Phadnis, misunderstood a request for "testing" of a chlorinated sugar as a request for
"tasting," leading to the discovery that many chlorinated sugars are sweet with potencies some hundreds or
thousands of times as great as sucrose. Substituting three chlorine ions for hydroxyl groups on an ordinary sucrose
molecule makes Sucralose.

Hypoglycemia

Sugar addiction is a buildup imbalance of blood sugar. When a person eats excess carbs over a long period of time,
their body has difficulty balancing blood sugar levels. Many different cells stop being responsive to insulin. This
condition is called insulin resistance. As a direct result of this the body produces more insulin to try to balance the
blood sugar levels which in turn fuels the vicious cycle of frequent hunger and intense cravings for more carbs to
‘feed’ the excess insulin. It is possible that hypoglycemia turns into diabetes when more favorable conditions are
met (such as genetic or diseases). The essence of this problem is the slow but steady dependence training (road to
addiction) and craving development.

Adrenals and Thyroid

Underactive thyroid which causes extreme fatigue can lead a person to reach for a quick energy source like carbs or
sugar. Similarly, stressed and overworked adrenals (due to chronic stress or disease) can lead to carb cravings. When
the body is in a constant fight or flight mode (high-stress level) carbohydrates are used for fast energy. Cortisol, the
stress hormone that is released, tries to rebalance the body by demanding more fast energy resources (craving for
carbohydrates)

Low serotonin and melatonin levels

Lack of sleep surges the cravings for carbs tremendously, research has proven this. A study at the University of
Chicago discovered that leptin levels decreased and ghrelin levels increased among sleep-deprived men. The
hormone ghrelin tells the brain that the body needs food and seems not to have many limitations. The hormone
leptin, which is decreased by inadequate sleep, tells the brain that there is no need for food (not hungry). Similar
studies found that people who slept for less than 6 hours tended to eat more food and preferred calorie dense food.
People who slept 8 hours a night did eat less food in general.

PMS/Menopause and Hormone Imbalance

Insulin resistance can occur in women during certain times in their cycle or at certain points in their life as their
progesterone and estrogen drops. As insulin production increases they might suddenly find themselves experiencing
intense cravings for sweets and carbs. Addressing hormone imbalances is key.

About carbohydrates, there are many stories. One of them is Calorie restriction as an important factor in prologue
life. Calorie restriction prolongs lifespan in numerous mammalian species and delays the development of aging-
associated diseases such as diabetes and atherosclerosis. The mechanism is unknown. From an efficiency
perspective, one might expect calorie restriction to reduce DNL (known as de novo lipogenesis = DNL), which is a
wasteful energetic process. However, the opposite is observed. Calorie-restricted mice demonstrate a four-fold
increase in adipose tissue DNL. It is not known whether this mediates the therapeutic effects of calorie restriction.
But it is highly plausible that it mediates favorable metabolic effects because enhanced DNL in adipose tissue confers
improved glucose homeostasis.

Calorie restriction is a process which should be applied for a prologue period of time in life. Restriction sounds harsh
but one should take the following in consideration as the best way of restriction;
e Eat when needed and never eat to full. Keep to the 80% rule. Meaning eats 80% of what that actually want
cause it is only 80% of that what is needed.
e If possible divide meals in 6 x small per day

Copyright Arnaud van der Veere, The Hague, Netherlands Pagina 44



e Use high calorie with high activity and low calorie at low activity

e Combine foods and use as much as possible the 30/30/40 rule (P/F/C)

e When hungry eat fats not sweets

e Eat what the season offers (in summertime food is lower in calorie than in winter)

Calorie efficiency would be a better way to improve life and prologue lifespan. What is calorie efficiency?

e During the lifespan, there are different energetic periods. At some periods there is a need for more
carbohydrates than others.

e Itisimportant to keep the use of carbohydrates within calculated borders which are related to age,
occupation, and rate of activity. There are some good results of carbohydrate limitation and specific choice
of the kind of carbohydrates in ADHD patients such as high and low on the glycemic table.

e Periodical change of low and high glycemic index level foods. Referring to the energy needs of specific
periods in life it is important to consider which foods are useful for each period in life. Sample; pasta can be
until age 30/35 but after that must be limited.

e Gradually decrease of the use of simple carbohydrates in exchange for more complex with low glycemic
index.

Fasting, does it “work”?

A most interesting and always returning phenomena is; Fasting. Periods of not or little eating and drinking. People
use this method for different reasons. Most of them are religious in nature. But after mentioning the terms calorie
restriction and limitation it should be clear that all are related. Consider fasting as one of the more extreme forms
of restriction. It is important to know what is happening in the body.

e Fasting is always set for a specific period in time (days/weeks/months)

e Itis only allowed for people with a healthy body and mind. People with a disease or some more or less
chronic problem are not advised to take part.

e The first goal is the detoxification of the body by a mild form of starvation. When the body is deprived of
food it starts using its storage. By using stored products it releases toxic rest materials from these
storages. By doing so it enables the body to clean itself.

e Fasting improves mental resistance to addiction. Carbohydrate cravings must be controlled. By the right
application of fasting it is possible to control food addictions.

The major problem of fasting actions that they are not applied in the right way. Some examples:

e Most fasting actions have got a religious background and a more or less duty related function. People
follow the rules but take sharp corners to relieve the burden.

e Religious fasting start and end with a party where the use of alcohol or excess food is common.

e During these “fasting periods” there is a timeframe of not eating and drinking but when this is finished
people eat and drink too much at a wrong time. The body gets shocked by the disturbance of the
biological food pattern. The result is counterproductive.

e Fasting has time to prepare and a time to cure/stop. It is unhealthy to start and stop suddenly.

Is fasting positive for the health and does it have a life-prolonging effect?
e If fasting is applied the right way and right time it has some very strong effects
e 1 /detoxification
e 2 /calorie restrictive periods
e 3 /addiction decreasing
e 4/ mentally improvement

Fasting should become a part of regular society as a common preparation for healthy aging as it undoubtedly
improves the physical and mental state of every healthy person. Good fasting has a scientific background and is
not religious bounded it is important to disconnect these two in the studies.
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This is the time of diabetes. To understand the importance of the disease and the impact of it to state some facts.

Key facts
e The number of people with diabetes has risen from 108 million in 1980 to 422 million in 2014 (1in 11
adults).
e The global prevalence of diabetes* among adults over 18 years of age has risen from 4.7% in 1980 to 8.5% in
2014.

e Diabetes prevalence has been rising more rapidly in middle- and low-income countries.

e Diabetes is a major cause of blindness, kidney failure, heart attacks, stroke and lower limb amputation.

e |n 2015, an estimated 1.6 million deaths were directly caused by diabetes. Another 2.2 million deaths were
attributable to high blood glucose in 2012.

e Almost half of all deaths attributable to high blood glucose occur before the age of 70 years. WHO projects
that diabetes will be the seventh leading cause of death in 2030.

e A healthy diet, regular physical activity, maintaining a normal body weight and avoiding tobacco use are
ways to prevent or delay the onset of type 2 diabetes. Professional guidance is advised.

e Diabetes can be treated and its consequences avoided or delayed with diet, physical activity, medication and
regular screening and treatment for complications.

e By 2040, 642 million adults (1 in 10 adults) are expected to have diabetes

e 1in7 births is affected by gestational diabetes

e 542,000 children have type 1 diabetes

e 12% of global health expenditure is spent on diabetes ($673 billion)

e Approximately 11.6% of Chinese adults have diabetes, a total of 114 million people.

Type 1 diabetes

Type 1 diabetes (previously known as insulin-dependent, juvenile or childhood-onset) is characterized by deficient
insulin production and requires daily administration of insulin. The cause of type 1 diabetes is not known and it is not
preventable with current knowledge.

Symptoms include excessive excretion of urine (polyuria), thirst (polydipsia), constant hunger, weight loss, vision
changes, and fatigue. These symptoms may occur suddenly.

Type 2 diabetes

Type 2 diabetes (formerly called non-insulin-dependent, or adult-onset) results from the body’s ineffective use of
insulin. Type 2 diabetes comprises the majority of people with diabetes around the world and is largely the result of
excess body weight and physical inactivity.

Symptoms may be similar to those of type 1 diabetes but are often less marked. As a result, the disease may be
diagnosed several years after onset, once complications have already arisen. Until recently, this type of diabetes was
seen only in adults but it is now also occurring increasingly frequently in children.

Gestational diabetes

Gestational diabetes is hyperglycemia with blood glucose values above normal but below those diagnostic of
diabetes, occurring during pregnancy. Women with gestational diabetes are at an increased risk of complications
during pregnancy and at delivery. They and their children are also at increased risk of type 2 diabetes in the future.
Gestational diabetes is diagnosed through prenatal screening, rather than through reported symptoms.

Impaired glucose tolerance and impaired fasting glycemia

Impaired glucose tolerance (IGT) and impaired fasting glycemia (IFG) are intermediate conditions in the transition
between normality and diabetes. People with IGT or IFG are at high risk of progressing to type 2 diabetes, although
this is not inevitable.

Food combinations

All over the world, people pay a lot of attention to cooking. If interested it is easily possible to spend 24/7 on cooking
programs on TV and the internet. The sheer endless possibilities of food combinations are a continuous source of
e —
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interests and happiness. When studying the nearly endless stream of advice on how to eat with diabetes it is clear
that the advice having not been adjusted for the last few years. Still, most organizations mention the food dividing of
25% Proteins

25 % Fats

50 % Carbohydrates

Based on the facts already mentioned, the advice should be changed into;

30 % Proteins

30 % Fats

40 % Carbohydrates

Most of the food recipes did undergo changes. All are rooted in the regular kitchen with minor carbohydrate
corrections. This does not help. Only “food congruence” ( ref. Arnaud van der Veere) offers the solution to the real
problem.

Food congruence is the method of matching foods with specific interactive properties in a meal. Many good cooks
do already apply the method but often are not aware of the facts/reasons why the combinations work.

o There are carbohydrate food combinations at which one of the ingredients is a “binder” of the other. The
“binder” protects the ingredient of fast reaction in the digestive system. It will slow down the digestion or
even prevent it from doing so.

e Fat binders. Some vegetables are cooked with fat products as to prevent the fat to change form or create a
more complicated digestion. These products make the fats less “digestible”.

e Digestive promotors. These elements are added to the food to make it easier to digest (herbs).

e Taste improvers. Added herbs which improve the taste of a product to make consumption easier.

e Easier passage. Some vegetables ease the transportation of food through the digestive system.

The use of specific herbs or other ingredients is important for the digestive system for different reasons:
e Herbs improve the production of saliva (okra)
e Start of digestive activities in the food (fermentation)
e Complete change of chemical composition of ingredients by interaction with them (production of alcohol)

The application of food congruence science depends on different factors such as:
e Basic food pattern (since birth)
e C(Climate
e Environmental food production (neighborhood growing)
e Education on food (eat what is offered or produced)
e Food tradition and culture

Carbohydrates play an important role in all these issues as they are the major contributor of energy and life.

Glycoproteins

Proteins which have carbohydrate groups attached to the polypeptide chain. Secreted extracellular proteins are
glycosylated. Glycoproteins are often integral membrane proteins, they play a role in cell to cell interactions. The
way White blood cells attach to the blood vessel lining is through glycoproteins called lectins.

Blood type refers to the type of glycoprotein on the red blood cells. The type A blood, refers to the A antigens, or A
glycoproteins, on the red blood cells. Glycoproteins help to stimulate the process of coagulation of platelets to clot
blood when activated.

Glycoproteins are involved in keeping the skin healthy. Glycoproteins are on the surface of skin cells, called epithelial
cells. These help to attach the skin cells to each other, forming a tough barrier to protect the body. Cadherins, also a
glycoprotein, help the skin hold together. Other samples are:

Function Glycoproteins

Copyright Arnaud van der Veere, The Hague, Netherlands Pagina 47



Structural molecule Collagens

Lubricant and protective agent Mucins

Transport molecule Transferrin, ceruloplasmin

Immunologic molecule Immunoglobulins, histocompatibility antigens
Hormone Human chorionic gonadotropin (HCG), thyroid-

stimulating hormone (TSH)

Enzyme Various, e.g., alkaline phosphatase, patatin

Various proteins involved in cell-cell (e.g., sperm-
Cell attachment-recognition site oocyte), virus-cell, a bacterium—cell, and hormone—
cell interactions

Antifreeze protein Certain plasma proteins of cold-water fish

Interact with specific carbohydrates Lectins, selectins (cell adhesion lectins), antibodies
Receptor Various proteins involved in hormone and drug action
Affect folding of certain proteins Calnexin, calreticulin

Regulation of development Notch and its analogs, key proteins in development

Specific glycoproteins on the surface membranes

Hemostasis (and thrombosis) of platelets

A number of naturally occurring substances have already been identified as having high glycoprotein content a clear
example are the medicinal mushrooms. Reishi, maitake, cordyceps, shiitake and oyster mushrooms all have beta-
glucan polysaccharide. There are a number of documented studies on these medicinal mushrooms, which boost the
immune system, aid communication between immune cells and rogue cells. This is also a reason why mushrooms
take an important place in the Chinese Traditional Medicines (TCM).

Carbohydrate calculation suggestions
Most people wish to have a guideline to calculate the daily needs of carbohydrate. For those interested in self-help
or advise it is recommended to use these formulae. The best way is to use the different methods together and
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choose the best option by experience. Most methods are based on American systems which are often not
completely 100% suitable for other nationalities. In the most practical way, it should be possible to create a more
sophisticated detailed calculation method which includes race and food pattern.

Mifflin St. Jeor Calculation

Men

10 x weight (kg) + 6.25 x height (cm) -5 x age (y) + 5
Women

10 x weight (kg) + 6.25 x height (cm) — 5 x age (y) — 161.

Owen method:
MEN: BMR = 879 + 10.2 (weight in kg)
WOMEN: BMR =795 + 7.2 (weight in kg)

Katch-McArdle:
BMR =370+ (21.6 x LBM) *LBM = (total weight in kg) x (100 — bodyfat %) /100

Most Basic Formula Possible:
MEN: BMR = (Body Weight in lbs x 8-10)
WOMEN: BMR = (Body Weight in Ibs x 7-9)

Activity Factor Multiplier

The activity factor takes into account everything done in a day and not just training. After the BMR is calculated to
use one of these multipliers to find the number of calories needed to stay at the same weight (maintenance
calories).

BMR x 1.2: Sedentary

BMR x 1.3-1.4: Lightly Active
BMR x 1.5-1.6: Moderately Active
BMR x 1.7-1.8: Very Active

BMR x 1.9-2.2: Extremely Active
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Gender Age Sedentary Moderately Active Active
(years)
Child | 2-3 1,000 1,000-1,400 1,000-1,400
Female | 4-8 1,200 1,400-1,600 1,400-1,800
9-13 1,600 1,600-2,000 1,800-2,200
14-18 1,800 2,000 2,400
19-30 2,000 2,000-2,200 2,400
31-50 1,800 2,000 2,200
51+ 1,600 1,800 2,000-2,200
Male | 4-8 1,400 1,400-1,600 1,600-2,000
9-13 1,800 1,800-2,200 2,000-2,600
14-18 2,200 2,400-2,800 2,800-3,200
19-30 2,400 2,600-2,800 3,000
31-50 2,200 2,400-2,600 2,800-3,000
51+ 2,000 2,200-2,400 2,400-2,800

Conclusion; carbohydrates are a major part of all forms of life. As a human, we face the fact of overeating, wrong
diets and not selective consumption. Professional advice and education are needed to combat diseases related to
the use of carbohydrates. But carbohydrates are neither dangerous nor suspicious. The common sense of using it in
the right proportions is a matter of training and guidance. Most people need professional advice.
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Fats

There are many misconceptions about Fats. One of the most important misfits is the suggestion that fats would be
unhealthy. People do not get fat from fat. The persons who get fat / obese have many different causes to become
overweighed, it does not have a direct link with (healthy or unhealthy) fat but could be with the amount and form of

consumed fats.

Fats have several useful applications in the body and therefore needed at all time.
e Energy. Fats deliver a strong part of our energy and are the main source after carbohydrates.
e Protection. Fats assist most of our internal organs with protection against different forms of impact and
internal forces
e Transportation. Some products like vitamins need fats as a transporter in the body.
Fats have a separation in;
e Plant origin
e Animal origin
Also, these can be divided into;
e Saturated
e Unsaturated
e Polyunsaturated

Currently, due to manufacturing and other industrial/environmental processing, more and more different fat
structures which are harmful to the human body enter the commercial markets. These are called empty fats which

have no function in the metabolic system.

Cis- and Trans-Fatty Acids
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Most of these fats enter our body due to the production of food and not as a natural content. This is one reason why
food production process should be watched over closely and develop more portable devices to test food on these
and contents. Fatis an important energy source. The energy delivered of fats are (compared to other nutrients);

Food component Energy density
kl/g kcal/g

Fat 37 9

Protein 17 4

Carbohydrates 17 4

Fibers 8 2

Animal fats:

Animal fats are mostly saturated fat, which implies they stand up better to high heat and last longer than vegetable
fats. Reduced oxidation in animal fats means they are less susceptible to the toxins and carcinogens generated by
using vegetable oil alone. Animal Fats are rendered from the flesh of animals or, in the case of butter and ghee,

separated from the milk fat of said animals.

e Relatively rich in saturated fatty acids
e Due to their saturation, tend to stay solid at room temperature, hence commonly known as ‘fats’
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e lodine number of animal lipids is relatively less (lodine numbers are used to determine the amount of
unsaturation in fatty acids. This unsaturation is in the form of double bonds, which react with iodine
compounds. The higher the iodine number, the more C=C bonds are present in the fat)

e Animal fats have a relatively higher value of Reichert-Meissl number (Reichert-Meissl number indicate how
much volatile fatty acid can be extracted from a fat through saponification ) The Reichert value (or more
fully, the Reichert-Meissl-Wollny value or Reichert-Meissl-Wollny number) is a value determined when
examining fat. Saponification number: a measure of the totally free and combined acids especially in a fat,
wax, or resin expressed as the number of milligrams of potassium hydroxide required for the complete
saponification of one gram of substance — called also saponification value.

e Oxidative rancidity is observed more frequently. Oxidative rancidity is associated with the degradation by
oxygen in the air. Via a free radical process, the double bonds of an unsaturated fatty acid can undergo
cleavage, releasing volatile aldehydes and ketones. Oxidation primarily occurs with unsaturated fats.

e Stored in the liver, beneath the skin etc.

e Animals have specialized cells for storing fat reserve called adipocytes. Adipocytes, also known as lipocytes
and fat cells, are the cells that primarily compose adipose tissue, specialized in storing energy as fat.
Adipocytes are derived from mesenchymal stem cells which give rise to adipocytes, osteoblasts, myocytes
and other cell types through adipogenesis. There are types of adipose tissue,

o white adipose tissue (WAT) and brown adipose tissue (BAT), which are also known as white fat and
o brown fat, respectively, and comprise two types of fat cells.
o beige adipocytes with a gene expression pattern distinct from either white or brown adipocytes.

The fatty acids in oils are absorbed in the intestine and esterified (with glycerol) to form triglycerides. Then, they are
incorporated in lipoprotein complexes. There are different types of lipoproteins- VLDL (Very Low-Density
Lipoprotein), LDL (Low-Density Lipoprotein) and HDL (High-Density Lipoprotein) which have different sizes and
compositions. Lipidome—the collection of all lipids within cells—is highly regulated during senescence.

Plant Lipid

Vegetal oils are frequently classified in two main groups, according to their source: pulp oil (palm, olive, avocado)
and seed oil (other sources). The amount of lipids in plant parts varies from as low as 0.1% in potatoes to about 70%
in pecan nuts. Some vegetal products are fat poor (1% in lentils, 3% in mushrooms), some seeds have a middle range
amount (about 10% in wheat germ, 20% in soybeans) while some are very oily (44% in peanuts, 55% in almonds,
65% in walnuts).

Plants store their energy production first as carbohydrates, but during ripening, they transform these oxygen-
containing compounds in carbon-rich triglycerides. Thus, a minimum of the volume is required to stock a maximum
of energy content. Conversely, the triglyceride stock is reconverted into carbohydrates during germination along
with an incorporation of a high amount of water. One gram of oil is converted into 2.7 g of carbohydrates.
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1. Main world sources of oils
Palm oil

Rape oil

Soja oail

Sunflower oil

2. Seven important oils
Arachis (groundnut)
Cotton

Coprah

Palmkernel

Maize (corn)

Olive

Sesame

3. Minor vegetal oils
Almond seed
Camelina

Carthame

Grape Seed

Hazelnut

Linseed

Poppy seed

Walnut

4. Oils used in dietetics, cosmetics, and lipochemistry
Avocado pear

Black-currant

Borage

Cacao

Castor bean

Evening primrose

Kukui oil

Wheat germ

5. Vegetal butter and Margarine

e Comparatively rich in unsaturated fatty acids

e Due to their high un-saturation, tend to stay liquid at room temperature, hence commonly
known as ‘oils’

e lodine number of plant fats will be more when compared to animal fats

Relatively lower Reichert-meissl number

Oxidative rancidity is relatively less in plant fats

Stored in fruits and seeds

Plants do not have adipocytes for storing fats, fats are stored as granules (oil droplets) in the cell

cells of endosperm of seeds or other cells
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Fat is needed to build cell membranes, the vital exterior of each cell, and the sheaths surrounding
nerves. It is essential for blood clotting, muscle movement, and inflammation. For long-term health,
some fats are better than others. Fats are divided in the degree of saturation.

Monounsaturated fats have a single carbon-to-carbon double bond. The result is that it has two fewer
hydrogen atoms than a saturated fat and a bend at the double bond. This structure keeps
monounsaturated fats liquid at room temperature.

Polyunsaturated fats are essential fats. That means they're required for normal body functions but
the body can't make them. Like essential amino acids, they have to be taken in by food. Polyunsaturated
fats build cell membranes and the covering of nerves. They involved in the blood clotting process, muscle
movement, and inflammation.

A polyunsaturated fat has two or more double bonds in the carbon chain. It is possible to distinguish the
following types of polyunsaturated fats which the human body needs and cannot produce:

Omega-3 fatty acids are good for the heart in several ways. They help:
o Reduce triglycerides, a type of fat in the blood
o Reduce the risk of an irregular heartbeat (arrhythmia)
o Slow the build-up of plaque in the arteries
o Slightly lower the blood pressure

Omega-6 fatty acids may help:
o Control the blood sugar
o Reduce the risk of diabetes
o Lower the blood pressure

The numbers of the Omega fats refer to the distance between the beginning of the carbon chain and the
first double bond. Both types offer health benefits.

Lipogenesis is a term used to describe a process of fatty acid and triglyceride synthesis from glucose or
other substrates. Although storage of excess energy in the form of lipids is a useful defense against
starvation, for modern humans, to whom food is often constantly accessible, this adaptive mechanism
has become inimical, with energy surplus and excessive lipid exposure generating the basis for a variety
of metabolic disorders. However, more recent research has revealed that in addition to energy storage,
lipids have wide-ranging actions as signaling molecules that are relevant to systemic metabolism. This
specific biosynthesis takes place predominantly in the liver. The initial step for such fatty acid synthesis is
acetyl-CoA carboxylation to malonyl-CoA with the help of the enzyme acetyl-CoA carboxylase, which is
mostly taking place in liver cells, but also in skeletal muscle and adipose tissue. The process is activated
by insulin and inhibited by hyperglucagonemia (excess glucagon secretion) and by cellular energy
deprivation through 5 AMP-activated protein kinase by glucagon.

Fatty acids are essential macromolecular cellular constituents serving critical structural and energetic
roles. Synthesis of fatty acids endogenously (known as de novo lipogenesis = DNL) is originally thought to
serve the purpose of converting excess carbohydrates into lipids for storage because lipid is much more
energy-dense than carbohydrate and is, therefore, a more efficient storage form. In animals and

R
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humans, fatty acids are predominantly stored in adipose tissue as triglyceride. Most fatty acids in
adipose tissue are obtained from dietary fat. Evolutionarily, the ability to store lipid conferred an
advantage, because organisms that efficiently stored energy survived when food was scarce. Now, this
tendency for storage contributes to the growing obesity epidemic and its associated multiple problems.
Interestingly, when surplus food is available, excess carbohydrate generally is oxidized rather than
converted to fatty acids by DNL. Not all body fat is created equal. The fat that accumulates beneath the
skin, subcutaneous fat, is much less harmful to health — than fat around the midsection — belly fat,
abdominal fat = visceral fat. Belly fat promotes aging. Visceral fat refers to body fat that is stored inside
the abdominal cavity, around the internal organs (viscera), and it has uniquely harmful effects on health.
For example, in older women, the ratio of waist to hip circumference is “strongly and positively
associated with mortality in a dose-response manner®, and is a better marker of mortality and health
risks than body mass index.

Visceral fat is a significant risk factor for breast cancer in women, and for prostate cancer in men, It is a
strong predictor of heart disease in men. The likely source for all of these risks is that visceral fat
promotes insulin resistance and ultimately diabetes.

Conclusion; fats are important to all functions in the body and have a major influence on the aging
processes. It is, therefore, we should keep the fat level as low as possible in the different parts of our
body. During the aging process, it is hard to impossible for most people to keep full control of the fat %
due to many reasons. Some are even valid reasons. Individual levels must be checked and recorded over
the years and kept within ranges of danger. At any time it is important to know that fat has a reason, a
season and can be treason.
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¢ Vitamins and minerals
It is important to understand the difference between vitamins and minerals for an overall

functional oversight.

Vitamins

Minerals

Chemical composition

Organic substance

Inorganic substance

Source

Plants and animals

Soil and rock

Vulnerability

Easily destroyed by heat,
chemical reaction or
environment

Not sensitive to external
factors

Nutritional requirement

Necessary for proper function
of the body

Not all are required and
amount often is very little

VITAMIN

RETINOIDS AND
CAROTENE (vitamin A,
includes retinol, retinal,
retinyl esters,

THIAMIN (vitamin B.)

RIBOFLAVIN(vitamin B,)

NIACIN (vitamin B,
nicotinic acid)

PANTOTHENIC
ACID (vitamin Bs)

BENEFITS

Essential for vision Keeps tissues
and skin healthy. Plays an
important role in bone growth and
in the immune system.
Carotenoids act as antioxidants.

Helps convert food into energy.
Needed for healthy skin, hair,
muscles, and brain and is critical
for nerve function.

Helps convert food into energy.
Needed for healthy skin, hair,
blood, and brain

Helps convert food into energy.
Essential for healthy skin, blood
cells, brain, and nervous system

Helps convert food into energy.
Helps make lipids (fats),
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GOOD FOOD SOURCES

Sources of retinoids: beef liver,
eggs, shrimp, fish, fortified milk, butter,
cheddar cheese, Swiss cheese

Sources of beta-carotene: sweet
potatoes, carrots, pumpkins, squash,
spinach, mangoes, turnip greens

Pork chops, brown rice, ham, soymilk,
watermelons, acorn squash

Milk, eggs, yogurt, cheese, meats,
green leafy vegetables, whole and
enriched grains and cereals.

Meat, poultry, fish, fortified and whole
grains, mushrooms, potatoes, peanut
butter

Wide variety of nutritious foods,
including chicken, egg yolk, whole
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PYRIDOXINE (vitamin B,
pyridoxal, pyridoxine,
pyridoxamine)

COBALAMIN (vitamin
Blz)

BIOTIN

ASCORBIC
ACID (vitamin C)

CHOLINE

neurotransmitters, steroid
hormones, and hemoglobin

Aids in lowering homocysteine
levels. Helps convert tryptophan
to niacin and serotonin, a
neurotransmitter that plays key
roles in sleep, appetite, and
moods. Helps make red blood
cells Influences cognitive abilities
and immune function

Aids in lowering homocysteine
levels. Assists in making new
cells and breaking down some
fatty acids and amino acids.
Protects nerve cells and
encourages their normal growth
Helps make red blood cells and
DNA

Helps convert food into energy
and synthesize glucose. Help
make and break down some fatty
acids. Needed for healthy bones
and hair

Help make collagen and support
blood vessel walls. Help make the
neurotransmitters serotonin and
norepinephrine Acts as an
antioxidant, neutralizing unstable
molecules that can damage cells.
Bolsters the immune system

Helps make and release the
neurotransmitter acetylcholine,
which aids in many nerve and
brain activities. Plays a role in
metabolizing and transporting fats
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grains, broccoli, mushrooms,
avocados, tomato products

Meat, fish, poultry, legumes, tofu and
other soy products, potatoes, non-
citrus fruits such as bananas and
watermelons

Meat, poultry, fish, milk, cheese, eggs,
fortified cereals, fortified soymilk

Many foods, including whole grains,
organ meats, egg yolks, soybeans,
and fish

Fruits and fruit juices (especially
citrus), potatoes, broccoli, bell
peppers, spinach, strawberries,
tomatoes, Brussels sprouts

Many foods, especially milk, eggs,
liver, salmon, and peanuts
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CALCIFEROL (vitamin
D)

ALPHA-
TOCOPHEROL (vitamin
E)

FOLIC ACID(vitamin B,
folate, folacin)

PHYLLOQUINONE,
MENADIONE (vitamin K)

Available minerals

Helps maintain normal blood
levels of calcium and phosphorus,
which strengthen bones. Helps
form teeth and bones.

Acts as antioxidant, neutralizing
unstable molecules that can
damage cells. Protects vitamin A
and certain lipids from damage.

Vital for new cell creation.

Activates proteins and calcium
essential to blood clotting.

Fortified milk or margarine, fortified
cereals, fatty fish

A wide variety of foods, including
vegetable oils, salad dressings, and
margarine made with vegetable oils,
wheat germ, leafy green vegetables,
whole grains, nuts

Fortified grains and cereals,
asparagus, okra, spinach, turnip
greens, broccoli, legumes like black-
eyed peas and chickpeas, orange
juice, tomato juice

Cabbage, liver, eggs, milk, spinach,
broccoli, sprouts, kale, collards, and
other green vegetables

Minerals are important for our body. But only in very small amounts. Besides the amount the
shape of delivery is important. Our body is not able to consume minerals when not chelated.
The shape of chelation is the point of interest.
CHELATION is a natural process. The word chelate derives from the Greek word “chel”, meaning a
crab’s claw, and refers to the pincer-like manner in which the metal is bound. Chemically, a chelate
is a compound from complexing of cations with organic compounds resulting in a ring structure.

Minerals have the ability and need to chemically interact as soon as possible. To prevent chemical
reactions between minerals within an organism nature did create the option of chelation.
Encapsulating or inactivating chemical reactions when entering the biological entity. The best
chelating partners are Hydroxamate Siderophores, Organic Acids, and Amino Acids.

Organic acids and amino acids such as citric acid and glycine are naturally occurring chelating
agents. Glycine is the simplest amino acid with a molecular weight of 75. The chelates usually
contain 2 moles of ligand (glycine) and one mole of metal as demonstrated in the following figure.
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Citric acid is one of the organic acids commonly used as chelating agents. Other naturally occurring

organic acids such as malonic acid and gluconic acid also play an important role in plant mineral
nutrition.

The typical structure of chelates with known organic acids are shown below for citric acid, tartaric
acid, gluconic acid, and glycine.
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Why is chelation important for nature and the human being?

1. Increase the availability of nutrients.
2. Prevent mineral nutrients from forming insoluble precipitates.

An example is an iron in high pH soil. In high pH soil, iron reacts with a hydroxyl group (OH-) to form
the insoluble ferric hydroxide (Fe(OH);) which is not available to plants.
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Fe* + 3 OH-
Soluble

—_— Fe (OH),

Insoluble

Chelation prevents this reaction from happening and hence render iron available to plants.

1. Reduce toxicity of some metal ions to plants. Chelation in the soil may reduce the
concentration of some metal ions to a non-toxic level.

2. Prevent nutrients from leaching. Metal ions forming chelates are more stable than the free
ions. Chelation process reduces the loss of nutrients through leaching.

3. Increase the mobility of plant nutrients. Chelation increases the mobility of nutrients in the
soil. This increased mobility enhances the uptake of these nutrients by plants.

4. Suppress the growth of plant pathogens.

5. Some chelating agents may suppress the growth of plant pathogens by depriving iron and
hence favor plant growth.

(with gratitude to the company JH Biotech )

MINERAL

CALCIUM

CHLORIDE

CHROMIUM

COPPER

FLUORIDE

IODINE

BENEFITS

Builds and protects bones and teeth. Helps
with muscle contractions and relaxation,
blood clotting, and nerve impulse
transmission. Plays a role in hormone
secretion and enzyme activation. Helps
maintain healthy blood pressure

Balances fluids in the body. A component of
stomach acid, essential to digestion

Enhances the activity of insulin, helps
maintain normal blood glucose levels, and is
needed to free energy from glucose

Plays an important role in iron metabolism
and the immune system. Helps make red
blood cells

Encourages strong bone formation. Keeps
dental cavities from starting or worsening

Part of the thyroid hormone, which helps set
body temperature and influences nerve and
muscle function, reproduction, and growth.
Prevents goiter and a congenital thyroid
disorder
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GOOD FOOD SOURCES

Yogurt, cheese, milk, tofu, sardines,
salmon, fortified juices, leafy green
vegetables, such as broccoli and
kale (but not spinach or Swiss chard,
which have binders that lessen
absorption)

Salt (sodium chloride), soy sauce,
processed foods

Meat, poultry, fish, eggs, potatoes,
some cereals, nuts, cheese

Liver, shellfish, nuts, seeds, whole-
grain products, beans, prunes,
cocoa, black pepper

Water that is fluoridated, toothpaste
with fluoride, marine fish, teas

lodized salt, processed foods,
seafood
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IRON

MAGNESIUM

MANGANESE

MOLYBDENUM

PHOSPHORUS

POTASSIUM

SELENIUM

SODIUM

SULFUR

Helps hemoglobin in red blood cells and
myoglobin in muscle cells ferry oxygen
throughout the body. Needed for chemical
reactions in the body and for making amino
acids, collagen, neurotransmitters, and
hormones

Needed for many chemical reactions in the
body Works with calcium in muscle
contraction, blood clotting, and regulation of
blood pressure. Helps build bones and teeth

Helps form bones. Helps metabolize amino
acids, cholesterol, and carbohydrates

Part of several enzymes, one of which helps
ward off a form of severe neurological
damage in infants that can lead to early
death

Helps build and protect bones and teeth.
Part of DNA and RNA. Helps convert food
into energy. Part of phospholipids, which
carry lipids in blood and help shuttle nutrients
into and out of cells

Balances fluids in the body. Helps maintain a
steady heartbeat and send nerve impulses.
Needed for muscle contractions. A diet rich
in potassium seems to lower blood pressure.
Getting enough potassium from the diet may
benefit bones

Acts as antioxidant, neutralizing unstable
molecules that can damage cells. Helps
regulate thyroid hormone activity

Balances fluids in the body. Help send nerve
impulses. Needed for muscle contractions.
Impacts blood pressure; even modest
reductions in salt consumption can lower
blood pressure

Helps form bridges that shape and stabilize
some protein structures. Needed for healthy
hair, skin, and nails
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Red meat, poultry, eggs, fruits, green
vegetables, fortified bread and grain
products

Green vegetables such as spinach
and broccoli, legumes, cashews,
sunflower seeds and other seeds,
halibut, whole-wheat bread, milk

Fish, nuts, legumes, whole grains,
tea

Legumes, nuts, grain products, milk

A wide variety of foods, including
milk and dairy products, meat, fish,
poultry, eggs, liver, green peas,
broccoli, potatoes, almonds

Meat, milk, fruits, vegetables, grains,
legumes

Organ meats, seafood, walnuts,
sometimes plants (depends on soil
content), grain products

Salt, soy sauce, processed foods,
vegetables

Protein-rich foods, such as meats,
fish, poultry, nuts, legumes
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ZINC Helps form many enzymes and proteins and Red meat, poultry, oysters and some
create new cells. Frees vitamin A from other seafood, fortified cereals,
storage in the liver. Needed for immune beans, nuts
system, taste, smell, and wound healing.

When taken with certain antioxidants, zinc
may delay the progression of age-related
macular degeneration

Monodentate
o Ligand
Bidentate
M Ligand

\ / Polydentate

M Ligand
/' V\ (Formation of Chelate)

Choice of Iron in Hemoglobin

There is an important question which constantly comes back while discussing the need and
choice for minerals by the body and the function of these minerals in metabolism.

One of the most life stirring choices that nature did make is the choice for Iron as part of the
Hemoglobin group. To understand the choice of iron a logical processes is followed.

Nature is controlled by different powers. These main powers are:

e Gravity
e Air pressure
e Electricity

e Magnetism
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Beside other powers, it is needed to face these external forces as important to natural
choices for the metabolism. The choice of the most important mineral in the body is one
issue that needs to be understood.

Nature has a wide variety of minerals to choose from to select important carriers of 02 in
the human body. It chose Iron (Fe). All other minerals do play a role in the metabolism,
structural build up, functionality in a minor or major role. It is beside the goal of the book to
address each separate mineral to explain. The conclusion is that Fe is the best option stays
put. Nature did make the right choice.

The hemoglobin and myoglobin molecules are large, complex proteins, an active site is a
non-protein group called heme. The heme consists of a flat organic ring surrounding an iron
atom. The organic part is a porphyrin ring based on porphin (a tetrapyrrole ring).

Oxygenated hemoglobin (found in blood from arteries) is bright red, but without oxygen
present (as in blood from veins), hemoglobin turns a darker red. Venous blood is often
depicted as blue in color in medical diagrams, and veins sometimes look blue when seen
through the skin. The appearance of blood as dark blue is a wavelength phenomenon of
light, having to do with the reflection of blue light away from the outside of venous tissue if
the vein is ~0.02 inches deep or more.

The iron atom in heme binds to the 4 nitrogen atoms in the center of the porphyrin ring,
but this leaves two free bonding sites for the iron, one on either side of the heme plane.
The heme group is located in a crevice in the myoglobin molecule, surrounded by non-polar
residues except for two polar histidines. One of the free binding sites of iron is joined to one
of these histidines, leaving the final bonding site on the other side of the ring available to
bond with oxygen.

The second histidine group is nearby and serves several purposes. It modifies the shape of
the crevice in a way that only small molecules can get in to react with the iron atom, and it
helps to make the reaction reversible, such that the oxygen can be released when required
by nearby tissues.

Both 02 and CO2 bind reversibly to hemoglobin, but certain other molecules, like carbon
monoxide, are small enough to fit into the protein crevice, but form such strong bonds with
the iron that the process is irreversible. Thus high concentrations of CO rapidly use up the
body's limited supply of hemoglobin molecules and prevent them from binding to oxygen.
This is why CO is poisonous. Hemoglobin binding affinity for CO is 200 times greater than its
affinity for oxygen, meaning that small amounts of CO dramatically reduces hemoglobin’s
ability to transport oxygen.

Only 3 mineral metals are sensitive, to an extent, to ferromagnetism; Iron, Cobalt, and
Nickle. The prefix ferro- refers to iron, because permanent magnetism was first observed in
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lodestone, a form of a natural iron ore called magnetite, Fe304. All other materials are
influenced to some extent by a magnetic field, by several other types of magnetism.

The magnetic state (or magnetic phase) of a material depends on temperature and other
variables such as pressure and the applied magnetic field. A material may exhibit more than
one form of magnetism as these variables change. The magnetic behavior of a material
depends on its structure, particularly its electron configuration, for the reasons mentioned
above, and also on the temperature. At high temperatures (such as in the body), random
thermal motion makes it more difficult for the electrons to maintain alignment.

A general description of magnetism as the action is given with the following: When a
material is put in a magnetic field, the electrons circling the nucleus experience, in addition
to their Coulomb attraction to the nucleus, a Lorentz force from the magnetic field.
Depending on which direction the electron is orbiting, this force may increase the
centripetal force on the electrons, pulling them in towards the nucleus, or it may decrease
the force, pulling them away from the nucleus. This effect systematically increases the
orbital magnetic moments that were aligned opposite the field and decreases the ones
aligned parallel to the field (in accordance with Lenz's law). This results in a small bulk
magnetic moment, with an opposite direction to the applied field.

The force of magnetism is determined by the magnetic moment, a dipole moment within an
atom which originates from the angular momentum and spin of electrons. Materials have
different structures of intrinsic magnetic moments that depend on temperature; the Curie
temperature is the critical point at which a material's intrinsic magnetic moments change
direction.

Magnetic moments are permanent dipole moments within the atom which are made up
from electron's angular momentum and spin, by the relation ul = el/2me (me here is mass of
an electron), (ul = magnetic moment) and (I is angular momentum) this ratio is called as a
gyromagnetic ratio.

Electrons inside atoms contribute magnetic moments from their own angular momentum
and from their orbital momentum around the nucleus. Magnetic moments from the nucleus
are insignificant in contrast to magnetic moments from electrons. Thermal contribution
results in higher energy electrons causing disruption to their order and alignment between
dipoles to be destroyed.

To explain this little inside on the different laws is needed:
e Coulomb's law is a law of physics for quantifying the amount of force with which
stationary electrically charged particles repel or attract each other.
e Lorentz force is the combination of electric and magnetic force on a point charge
due to electromagnetic fields. A particle of charge g moving with velocity v in the
presence of an electric field E and a magnetic field B experiences a force
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e Bohr—van Leeuwen theorem states that when statistical mechanics and classical
mechanics are applied consistently, the thermal average of the magnetization is
always zero. This makes magnetism in solids solely a quantum mechanical effect and
means that classical physics cannot account for diamagnetism.

e Curie temperature (TC), or Curie point, is the temperature above which certain
materials lose their permanent magnetic properties, to be replaced by induced
magnetism. The Curie temperature is named after Pierre Curie, who showed that
magnetism was lost at a critical temperature.

A ferromagnet, like a paramagnetic substance, has unpaired electrons. However, in addition
to the electrons' intrinsic magnetic moment's tendency to be parallel to an applied field,
there is also in these materials a tendency for these magnetic moments to orient parallel to
each other to maintain a lowered-energy state. Thus, even in the absence of an applied
field, the magnetic moments of the electrons in the material spontaneously line up parallel
to one another.

Every ferromagnetic substance has its own individual temperature, called the Curie
temperature, or Curie point, above which it loses its ferromagnetic properties. This is
because the thermal tendency to disorder overwhelms the energy-lowering due to
ferromagnetic order.

This is the main reason why the human body is only very slightly magnetic and have huge
magnetic fields as an MRI scan machine nearly no effect on the body.

The human body has a specific pH dependency. As mentioned pH is a semi-electric
potential. Fe (Iron) is able to function well in all pH levels. This is not the case for Nickel
neither Cobalt. Both metals act differently at changing pH levels. Their stability in chelation
is weak, which makes them less of a choice for being a carrier of a third easy connect / easy
release component such as O2.

Christian Bohr stated that at lower pH (more acidic environment, e.g., in tissues),
hemoglobin would bind to oxygen with less affinity. Since carbon dioxide is in direct
equilibrium with the concentration of protons in the blood, increasing blood carbon dioxide
content, according to the Bohr effect, causes a decrease in pH, which leads to a decrease in
affinity for oxygen by hemoglobin (and easier oxygen release in capillaries or tissues). For
example, without the Bohr effect, a human could not walk or run for even 3-5 minutes.
Why? In normal conditions, due to the Bohr effect, more oxygen is released in those
muscles, which generate more CO2. Hence, these muscles can continue to work with the
same high rate.

Toxicity: Cobalt and Nickle are both toxic to the metabolism and easily pass the toxic
threshold of the body. As hemoglobin enters every part of the body and interacts
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everywhere a level of toxicity of the host carriers of 02 would be seriously dangerous for
the body.

Since everything in the human body is based on electric current it is important to choose a
mineral that is a not a strong conductor but has higher resistivity activity at given physical
temperature ( 36 / 37 degree) and pH level in the body. The blood is a transport system and
not a part of the neural transmission system. If the blood becomes a conductor of electrical
currency, the powers of the neural system will be diluted and less effective.

Materia oo o
Copper 1.68x10® 5.98x10°
Calcium 3.36x10° 2.82x10°
Magnesium 4.66x10°® 2.15x107
Zinc 5.945x10°® 1.682x107
Cobalt 6.25x10°® 1.60x107
Nickel (electrolytic) 6.84x10* 1.46x107
Lithium 8.54x10°® 1.17x107
Iron 9.58x10° 1.04x10°
Selenium 1.197x107 8.35x10°

The relative atomic weight also has a factor in the choice of elements:

Iron Atomic weight: 55.847
Nickel Atomic weight: 58.693
Cobalt Atomic weight: 58.9332

One of the reasons is the formerly mentioned powers of gravity which influence the
circulation of the blood. A lower atomic weight gives a lesser total weight.

Directly after the importance of the atomic weight, the configuration

Cobalt:
Electrons: 27
Protons: 27

Neutrons in most abundant isotope:32

Nickel:

Copyright; Arnaud van der Veere, Netherlands 66



https://www.thebalance.com/metal-profile-magnesium-2340142
https://www.thebalance.com/what-is-zinc-2340039
https://www.thebalance.com/metal-profile-cobalt-2340131
https://www.thebalance.com/metal-profile-nickel-2340147
https://www.thebalance.com/lithium-production-2340123
https://www.thebalance.com/metal-profile-iron-2340139

Electrons: 28
Protons: 28
Neutrons in most abundant isotope:30

Iron:
Electrons: 26
Protons: 26

Neutrons in most abundant isotope:30
There is only a little difference of 1 or 2 electrons which is of minimal influence on the total
of powers.

The connective power to the most important oxidant (02) is the weakest with Fe. The many
different electrical configurations of Fe gives the body the opportunity —in the gelation of
the hemoglobin group —to maximize the connective 02 possibility to 4 - 02 per hemoglobin
group, which cannot be reached with other metals.

The body is air pressure sensitive. Although the percentage of oxygen in the inspired air is
constant at different altitudes, the fall in atmospheric pressure at higher altitude decreases the
partial pressure of inspired oxygen and the driving pressure for gas exchange in the lungs. An ocean
of air is present up to 9-10 000 m, where the troposphere ends and the stratosphere begins. The
weight of air above a person is responsible for the atmospheric pressure, which is normally about
100 kPa at sea level. This atmospheric pressure is the sum of the partial pressures of the constituent
gases, oxygen, and nitrogen, and also the partial pressure of water vapor (6.3 kPa at 37°C). As
oxygen is 21% of dry air, the inspired oxygen pressure is 0.21x(100-6.3)=19.6 kPa at sea level.
Atmospheric pressure and inspired oxygen pressure fall roughly linearly with altitude to be 50% of
the sea level value at 5500 m and only 30% of the sea level value at 8900 m (the height of the
summit of Everest). A fall in inspired oxygen pressure reduces the driving pressure for gas exchange
in the lungs and in turn produces a cascade of effects right down to the level of the mitochondria,
the final destination of the oxygen.

Initially, traveling to altitude hemoglobin concentrations rise through a fall in the plasma volume
due to dehydration. Later, hypoxia stimulates the production of erythropoietin by the
juxtaglomerular apparatus of the kidney so hemoglobin production increases and hemoglobin
concentrations may rise to 200 g/I. The increased viscosity of the blood coupled with increased
coagulability increases the risk of stroke and venous thromboembolism.

In every part it is possible to conclude that Iron was good — maybe the best possible — choice of
nature for the human body. It is very important at all time to control Fe levels during each age.
While aging the ability of Fe availability (through digestion) becomes lesser. Additional Fe is advised,
this said it strongly depends on physical fitness, altitude, and air quality.

The importance of Blood in aging

Defining and detecting anemia

Anemia means having a lower-than-normal count of red blood cells circulating in the blood.

Red blood cells are always counted as part of a “Complete Blood Count” (CBC) test, which is a very
commonly ordered blood test.
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A CBC test usually includes the following results:

White blood cell count (WBCs): the number of white blood cells per microliter of blood
Red blood cell count (RBCs): the number of red blood cells per microliter of blood
Hemoglobin (Hgb): how many grams of this oxygen-carrying protein per deciliter of blood
Hematocrit (Hct): the fraction of blood that is made up of red blood cells

Mean corpuscular volume (MCV): the average size of red blood cells

Platelet count (Plts): how many platelets (a smaller cell involved in clotting blood) per
microliter of blood

O O O O O O

A “normal” level of hemoglobin is usually in the range of 14-17gm/dL for men, and 12-15gm/dL for
women. However, different laboratories may define the normal range slightly differently.

Anemia is often described as:
o Microcytic: red cells smaller than normal
o Normocytic: red cells of a normal size
o Macrocytic: red cells larger than normal

Symptoms of anemia

The red blood cells in the blood use hemoglobin to carry oxygen from the lungs to every cell in the
body. When a person doesn’t have enough functioning red blood cells, the body begins to
experience symptoms related to not having enough oxygen.

Common symptoms of anemia are:

fatigue

weakness

shortness of breath

high heart rate

headaches

becoming paler, which is often first seen by checking inside the lower lids

lower blood pressure (especially if the anemia is caused by bleeding)

O O O 0 O O O

The most common causes of anemia

Compared to most cells in the body, normal red blood cells have a short lifespan: about 100-120
days. A healthy body must produce red blood cells. This is done in the bone marrow and takes about
seven days, then the new red blood cells work in the blood for 3-4 months. Once the red blood cell
dies, the body recovers the iron and reuses it to create new red blood cells.

Anemia happens when something goes wrong with these normal processes. In kids and younger
adults, there is usually one cause for anemia. But in older adults, it’s quite common for there to be
several co-existing causes of anemia.

The decrease in immune function mediated by lymphocytes is the most significant change with
aging. Thymus involution occurs after puberty and total thymic atrophy occurs by late middle age.
With these changes, thymic-mediated T lymphocyte development disappears and older individuals
are dependent on their existing T lymphocyte pool to mediate T cell-dependent immune responses.
In the absence of thymic function, the number of naive T cells decreases in older individuals and
memory T cells are the predominant type. B lymphocyte function is dependent on T cell accessory
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roles and the decreased ability to generate antibody responses, especially to primary antigens, may
be the result of T cell inadequacies rather than an intrinsic fault of B lymphocytes.

Natural killer cells are increased in number, but their function is disturbed. Delayed hypersensitivity
reactions are reduced in the elderly. These immunologic deficits are correlated with overall
mortality in individuals over age 60. Serum immunoglobulin M and G concentrations do not change
significantly in older people. Serum IgA levels increase with age. An increased prevalence of
autoantibodies (e.g., anti-lgG rheumatoid factor) occurs in older people. Monoclonal plasma
immunoglobulins (essential monoclonal gammopathy) are found with increasing frequency with
age, reaching three percent in people over age 70 and nearly six percent in those from 80 to 89.

Few pieces of advice on the treatment of anemia:
e Exercise. Moving strengthens bones, improves marrow quality and production of red blood
cells.
e Eat Iron-rich foods
e Use the Sun as energy and vitamin source. Take the time to “enjoy” the sun.
e Electrostimulation (also possible in clothing)
e Water treatment (Death sea)

After reviewing the functions of vitamins and minerals in The human body it is still not clear
what their function is during the aging process. The enclosed table gives an overview of the
results of different studies. These studies show the use of supplements. The results of using

additional (chemical based) vitamins and minerals is rather disappointing.

Examples of controlled trials of vitamins or supplements on specific diseases

Study Population Condition Intervention Results Effect
Heart 20 536 subjects Coronary Vitamin E 600 All-cause, No difference
Protection followed 5 heart disease, mg/d, plus vascular, or
Study years vascular vitamin C 250 nonvascular
Collaborativ occlusive mg/d, plus beta- mortality, or
e Group disease, carotene 20 secondary
2002 diabetes mg/d or placebo measures
mellitus, including major

hypertension
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Study

The
SU.VI.MAX
Study 2004

— Hercberg
et al 2004

HOPE and

Hope-TOO
Trial 2005

Heart

Protection

Study

Collaborativ

Population

13017
persons, age
45-60,
followed 7.5

years

3994 persons,

> 55 years with

CVD or

cardiovascular

disease;
diabetes
mellitus
followed 7

years

15 000 men
aged 40-80,
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Condition

Cancer,
cardiovascula
r disease or
cardiovascula

r mortality

Cardiovascula
r events and

cancer

Cardiovascula

r disease

Intervention

120 mg ascorbic
acid, 30 mg of
vitamin E, 6 mg
of beta-
carotene, 100
ug of selenium,
20 mg of zinc vs

placebo

Vitamin E 400

IU/d vs placebo

Daily
combination of
vitamin E (600

mg) vitamin C

Results

revascularization,

and cancer

Total cancer
incidence 4.1% vs
4.5%; ischemic
cardiovascular
disease incidence
2.1% vs 2.1%, all-
cause mortality

1.2% vs 1.5%

Cancer incidence
11.6% vs 12.3%;
cancer deaths
3.3% vs 3.7%;
major
cardiovascular
events 21.5% vs

20.6%

Incidence

Effect

No
difference;
may have a
small
protective

effect in men

No
difference.
Higher risk of
congestive
heart failure
(CHF) and
hospitalizatio

n for CHF

No significant

reduction
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Study

e Group
2002

Meta-
analysis

2005

— Miller et al

2005

Mullan et al

2002

Kim et al

2002

Pfeifer et al

2001

Population

followed 5

years

135967
participants in

19 clinical trials

30 patients,
45-70 years
old, with type 2
diabetes,
followed 4

weeks

439 subjects
followed 5

years

148 women,
mean age 74

years
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Condition

All-cause

mortality

Hypertension

Hypertension

Hypertension

Intervention

(250 mg), and
beta-carotene

(20 mg)

Vitamin E2400
Iu/d

500 mg of
ascorbic acid

daily

500 mg of

vitamin C daily

1200 mg
calcium plus

800 IU vitamin

Results

39 deaths per 10
000 persons (3-74
per 10 000
persons; p =

0.035)

Mean systolic 9.9
mmHg, mean
diastolic 6.0

mmHg

Blood pressure

The decrease in
systolic blood

pressure of 9.3%

Effect

Higher

mortality

Reduced
systolic bl

pressure

ood

No reduction

Improved
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Study

Ram et al

2003

Caraballoso

et al 2003

The Beta-
carotene
and Retional
Efficacy Trial
1996
—Omenn et

al 1996

Population Condition
Six trials Asthma

109 394 Lung cancer
subjects

18314 Lung cancer

subjects, 45-74
years, at high
risk, followed 4

years
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Intervention Results

D3 or 1200 mg

calcium/day

Vitamin C Asthma outcome
supplementatio

n

Beta-carotene, Cancer incidence
alone orin

combination

with alpha-

tocopherol or

retinol, or

alpha-

tocopherol

alone

Beta-carotene 28% (4%—57%)

and retinyl higher cancer
palmitate
compared with  (3%—33%) higher

placebo total mortality in

the supplemented

group

incidence and 17%

Effect

No difference

No reduction

Worse

outcome
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Study

Virtamo et

al 2003

Virtamo et

al 2003

Greenberg
etal 1994

Rodriguez-

Martin et al

2003

Population Condition

25390 persons Prostate
followed 6 cancer

years

25 390 persons Prostate
followed 6 cancer

years

864 subjects The incidence

of colon

polyps

50 subjects, Alzheimer

followed 1 year dementia
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Intervention

Alpha-

tocopherol

Beta-carotene

Placebo, beta-
carotene (25 mg
daily), vitamin C
(1 g daily) and
vitamin E (400
mg daily), or
beta-carotene
plus vitamins C

and E

Thiamine
supplementatio

n

Results Effect

Relative risk 0.88 No difference
(0.76-1.03)

Relative risk 1.06 No difference
(0.91-1.23)

Relative risk 1.01  No difference
(0.85-1.20) for

beta-carotene and

1.08 (0.91 to 1.29)

for vitamin C and

E

Cognitive status No benefit
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Study

Alzheimer's
Disease
Cooperative
Study 1997
—Sano et al

1997

Lerner et al

2002

Taylor et al
2003

Christen et
al 2003

Population

341 subjects
followed 2

years

15 subjects

247 subjects

Condition

Alzheimer

dementia

Schizophrenia

Depression

22 071 male US Cataract

physicians

aged 40-84
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Intervention

Vitamin E 1000
mg twice a day,
selegiline 5 mg
twice a day,

both or placebo

Vitamin B6 400

mg vs placebo

Folic acid

Beta-carotene
50 mgon
alternate days

vs placebo

Results

Time to either
death,
institutionalization
, the decline in
activities of daily
living, or
progression to

severe dementia

Mental status

Effect

Reduced in
vitamin E
group (670
days) and
selegiline
group (655
days)
compared
with placebo
group (440
days), higher
mortality 1.08
(1.01-1.14)

No difference

Reduction in 2.65 points,

depression scores  Cl 0.38-4.93

Incidence No benefit
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Study

Evans 2003

Evans 2003

Girodon et

al 1999

Population

years, followed

1 year

4119 subjects

in 7 trials

4119 subjects

in 7 trials

725
institutionalize
d elderly
subjects > 65

years, followed

2 years

Condition

Age-related
macular
degeneration,
progression
to advanced

disease

Age-related
macular

degeneration

Antibody
titers,
respiratory
infections,
urinary tract
infections,
the survival

rate
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Intervention

Antioxidant and
zinc
supplementatio

n

Vitamin E, beta-
carotene or

both

Trace elements
(zincand
selenium
sulfide) or
vitamins (beta-
carotene,
ascorbic acid,
and vitamin E)

or a placebo

Results

Risk ratio 0.72
(0.52-0.98)

Prevention

Antibody titers
after influenza
vaccine were
higher in the
group that

received trace

Effect

Less risk

No benefit

Higher titers
with minerals
but low with

vitamins

elements alone or
associated with
vitamins, but the

vitamin group had
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Study Population Condition

Chandra 96 subjects Infection-

1992 related
illness, days
taking
antibiotics,

nutritional

deficiencies
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Intervention

Vitamin A 400
units, beta-
carotene 16 mg;
thiamine 2.2
mg; riboflavin
1.5 mg; niacin
16 mg; vitamin
B6 3.0 mg;
folate 400 ug;
vitamin C 80
mg; vitamin D 4
Mg; vitamin E 44
mg; iron 16 mg;
zinc 14 mg;
copper 1.4 mg;
selenium 20 ug;
iodine 0.2 mg;
calcium 200 mg;
and magnesium
100 mg vs
placebo
(calcium, 200

mg, and

Results

significantly lower

antibody titers

23 (23-28) vs 48
fewer infection-
related illness

days; 18 (12-16)
vs 32 fewer days

taking antibiotics

Effect

Improved
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Study

El-Kadiki et
al 2005

Gillespie et
al 2003

Gillespie et
al 2003

Gillespie et
al 2003

Population

8 trials in older

adults

Frail elderly

subjects

Frail elderly

subjects

In healthy

younger,

Condition

Days with
infection, at
least one
infection,
incident

infections

Hip fracture
and vertebral
fracture

incidence

Hip fracture
and vertebral
fracture

incidence

Hip fracture
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Intervention

magnesium, 100

mg)

Any
combination of
vitamin or
mineral

supplements

Vitamin D3
supplementatio
n along with

calcium

Vitamin D3
supplementatio
n alone without

calcium

Vitamin D3

supplementatio

Results

14(10-18) fewer
days with

infection; at least

one infection 1.10

(0.81-1.50);

incident infections

0.89 (0.78-1.03)

Risk ratio 0.74

(0.60-0.91)

Risk ratio 1.20
(0.83-1.75)

Risk ratio 0.36
(0.01-8.78)

Effect

Fewer days
with an
infection, no
difference in
incident

infections

Less risk

No difference

No difference
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Study Population Condition Intervention Results Effect

ambulatory n along with

subjects calcium
Gillespie et In healthy Nonvertebral  Vitamin D3 Risk ratio 0.46 Less risk
al 2003 younger, fracture supplementatio  (0.23-0.90)

ambulatory n alone with

subjects calcium

(with reference to Vitamins in Aging, Health, and Longevity. David R Thomas)

Conclusion: the use of additional vitamins and minerals in form of supplementation is only to
advise with the assistance of professional assistance and laboratory testing of blood and other
samples, otherwise any use of additional supplementation is a waste of money.
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e Fibers

Dietary fiber is a plant-based nutrient and a type of carbohydrate, unlike other carbs, it cannot be broken
down by the human digestive system into digestible sugar molecules. Fiber passes through the intestinal
tract relatively intact.

Fiber is important to digestion and regularity, weight management, blood sugar, cholesterol
maintenance and it is linked to longevity and decreasing the risk of diseases.

Fiber can be put into two categories: soluble and insoluble fiber. Plant-based foods contain both soluble
and insoluble fiber. Soluble fiber, such as pectin, gum, and mucilage, dissolves in water; insoluble fiber,
such as cellulose and lignin, do not. In the body, soluble fiber dissolves and becomes a gel-like substance.
Insoluble fiber mostly retains its shape while in the body.

Soluble fiber helps to decrease blood glucose (blood sugar) levels. It also helps lower blood cholesterol.
Insoluble fiber speeds up the passage of food through the digestive system. This helps maintain
regularity and prevent constipation. It also increases fecal bulk, which makes stools easier to pass.
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Unsolvable fiber

The difference is found in the chemical structure (open or closed) which makes the fiber solvable or not.
Fibers do play an important role in relation to function in age control. Fiber-rich diets show to give a
better control of the gut flora. This gut flora is one of the first parts of the body which degenerate while
aging. In current knowledge, it is not yet established how it happens but the first part of aging starts with
a malfunctioning of digestion intake. When building materials (the mentioned other food parts) are not
digestively prepared for uptake the body is no longer able to recover and restore damaged tissues, nor
has the energy to fight diseases. This is the main area fibers are active. in.

Cholecystokinin
Gall bladder contraction
Gastrointestinal motility

Pancreatic exocrine
secretion
Secretin

Pancreatic exocrine
secretion

Stomach

Duodenum

\

L Growth hormone release

Ghrelin
Hunger

Gastrin
Acid scretion

Pancreas

Small intestine

Colon

~
Insulin and glucagon

Glucose homeostasis
Pancreatic polypeptide
Gastric motility
Satiation

GLP-1
Incretin activity
Satiation
GLP-2
Gastrointestinal motility
and growth
Oxyntomodulin
Satiation
Acid secretion

PYY3-36
Satiation
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The effects of fibers on health are;

Digestive aid — there is a need for fibers to keep the liquids inside the system so that “water”

can be trapped and used to fill the colon and intestine. Both muscular based organs need to have
a “grip” on foods to let them pass, even against gravity, from the mouth into the bloodstream.
All food is guided by the muscular movements of the digestive system. Fibers fill the foods until
they are easier to transport.

Bacteria in the digestive tract need food and foundation. Fibers can be used as vehicle and food.
Bacteria look for fibers to settle down and do their part of work in the digestive system such as

fermentation.
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e Fibrin fibers are the most stretchable known fibers existing (be stretched to 4.3 times their
length before breaking) in nature are important to our blood. They play a strong role in blood
clotting but also in heart functions (attacks and strokes). Blood clots are a three-dimensional
network or mesh of fibrin fibers, stabilized by another protein called factor Xllla. Fibrin fibers
measure about 100 nanometers in diameter, roughly 1,000 times smaller than a human hair.

e Elastic skin fibers are synthesized by fibrocytes. These fibers are capable of extension to
approximately twice their length at rest. In contrast to collagen bundles, elastic fibers are wavy
and branching. Elastic fibers in the papillary dermis are present either as bundles of microfibrils,
oxytalan fibers or as cross-linked elastin on one hand or as elaunin fibers on the other. In the
reticular dermis, elastic tissue appears mainly as elastin. The elastic fiber is formed from the
elastic microfibril (consisting of numerous proteins such as microfibrillar-associated
glycoproteins, fibrillin, fibulin, and the elastin receptor) and amorphous elastin.

e Resistant starch (RS) is a form of starch that resists digestion in the small intestine and, as such,
is classified as a type of dietary fiber. RS can be categorized as one of five types (RS1-5), some of
which occur naturally in foods such as bananas, potatoes, grains and legumes and some of which
are produced or modified commercially, and incorporated into food products.

e RS-rich foods may be particularly useful for managing diabetes. Dietary fiber is almost universally
defined as the material isolated by methods approved by the Association of Official Analytical
Chemists (AOAC). Older AOAC methods measured non-starch polysaccharides (NSP), lignin, some
inulin and some resistant starches and non-digestible oligosaccharides, but not all (Prosky et al.
1988; Lee et al. 1992). There are five types of RS.

o RS1-inaccessible to digestive enzymes due to the physical barriers formed by cell walls
and protein matrices. Less resistant to digestion compared with other types.

o RS2 —starches protected from digestion due to their crystalline structure.

o RS3 -retrograded starch formed when starchy foods (e.g. potatoes, pasta) are cooked
then cooled. Long-branched chains of amylopectin form double helices that cannot be
hydrolyzed by digestive enzymes.

o RS4 —chemically modified starch formed by cross-linking, etherization or esterification.

o RS5 —two different components have been proposed as RS5. The first comprises
amylose-lipid complexes, which either form during processing and reform after cooking
or can be created artificially and added to foods (Seneviratne & Biliaderis 1991; Hasjim
et al. 2010, 2013; Lau et al. 2016). The second is resistant maltodextrin, which is
processed to purposefully rearrange starch molecules (Mermelstein 2009). The majority
of publications describe RS5 as amylose-lipid complexes.

o Amylose is digested slowly, whereas amylopectin is digested rapidly. Resistant starch and gut
health RS has been noted to increase the production of SCFA in the gut and also to modulate the
composition of gut microbiota, but there appears to be significant inter-individual variation in
responses and health implications of these changes remain to be elucidated.

Resistant starch and glucose metabolism

There is good evidence that postprandial glycemic responses to RS are reduced compared to
digestible carbohydrates. As such, there is an approved health claim in the EU stating that baked
products containing at least 14% RS in place of digestible starch reduce postprandial glycemia.
There may be synergism between RS and other fiber types in reducing glycemic responses.
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Different types of fibers for human consumption

Cellulose

Chitin

Hemicellulose

Hexoses

Pentose

Lignin

Xanthan gum

Resistant Starch

Resistant Starch

Arabinoxylan (a hemicellulose)

Fructans

E 460

E 415

cereals, fruit, vegetables (in all plants in general)

in fungi, the exoskeleton of insects and crustaceans

cereals, bran, timber, legumes

wheat, barley

rye, oat

stones of fruits, vegetables (filaments of the garden
bean), cereals

production with Xanthomonas-bacteria from sugar
substrates

Can be starch protected by seed or shell (type RS1),
granular starch (type RS2) or retrograded starch (type
RS3)

high amylose corn, barley, high amylose wheat, legumes,
raw bananas, cooked and cooled potatoes etc.

water-soluble dietary fibers

psyllium3!

replace or complement in some plant taxa the starch as a
storage carbohydrate
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Polyuronide

Pectin

Alginic acids (Alginates)

Sodium alginate

Potassium alginate

Ammonium alginate

Calcium alginate

Propylene glycol
alginate (PGA)

carrageen

Raffinose

Xylose

Polydextrose

E 440

E 400-

E 407

E 401

E 402

E 403

E 404

E 405

E 406

E 407

E 1200

in diverse plants, e.g. topinambour, chicory, etc.

in the fruit skin (mainly apples, quinces), vegetables

in Algae

red algae

legumes

monosaccharide, pentose

synthetic polymer, ca. 1kcal/g
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Lactulose — synthetic disaccharide

Conclusion; Fibers do have a wide range of functions in the body. It must be clear that there is a
distinction between pure carbohydrate constructed fibers and fiber networks made of proteins when we
define the right group of fibers.

Liquids

Why call it liquid and not water? Nobody drinks water. Water in its purest form does not contain anything
else than H20. This is hardly available on earth. All water known to men is a solution of minerals and other
chemicals in this base of H20. To get pure water it is needed to sterilize and let the liquid pass many
chemical actions. That is why it is all about liquids.

DETERMINANTS Results expressed in mg/t unless specifically stated.
CONSTITUENTS Purified WHO-QC Standard
Rainwater Recommended Limits
Conductivity (uS/cm) 148 Not Specified
Total Dissolved Solids (TDS @ 105 °C) 103 <500
Total Suspended Solids (TSS) BDL Must be absent
Turbidity (NTU) 0.16 < 0.5 (Target < 0.2)
NTU after 0.2-p lab filtration test 0.14 Shows filterable content
Colour (Pt/Co Units) 15 < 30 (Target < 20)
Odour (Instrumentation) (TON) Not Done < 5.0 (Target < 4.0)
pH 712 6.5to 8.5
Alkalinity (Total) 29:3 20 to 200
Total Hardness (TDH as CaCOs) 3.73 20 to 200
Calcium (Ca as CaCO3) 3.44 10 to 200
Magnesium (Mg as CaCO3) 0.29 5to 150
Aluminium (AC) (ng/t) BDL < 150
Copper (Cu) (ng/t) 7 <200
Iron (Fe) Total (ng/t) BDL < 200 (Target < 20)
Iron (Fe — Dissolved) (1g/®) BDL Target < 20
Manganese (Mn) Total (ng/t) BDL < 50 (Target < 10)
Total Heavy Metal Content (ng/t) BDL < 10 (Target = 0)

This is a typical liquid water analysis. It is clear that water is never really “clean”.
It is important to know this fact in coming topics. There is interference of ingredients of the liquids with
all that is eaten and the human body. These chemical reactions are partly responsible for actions in the
body initiating aging processes. Hereby a summary of liquids active in the body:
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Regulates Other body fluids are:

body temperature
) 1. Bile

Moistens tissues
such as those in
the mouth, eyes and
nose

Bile is a brown to the dark green
fluid that is produced by the liver,
stored in the gallbladder (a
synonym for bile is gall), and
released into the intestines when
feeara thahirdan we eat. It is partl.y responsible for
on the kidneys and the color of vomitus and stool. Its
liver by flushing most important ingredient is bile
out waste products ..o \which function like soap to
break down dietary fats, enabling
them and fat-soluble vitamins such
Carries nutrients as A, D, and E to be absorbed. They
and oxygen to also help to prevent the
pells cholesterol-containing bile in the
gallbladder from forming
gallstones.

Lubricates
joints
Protects body
organs and tissues

Helps prevent
constipation

Helps dissolve
minerals
and other nutrients
to make them
accessible to the body

) About 15 grams of bile salts are
excreted into the intestine each day, yet the human body contains only about five grams in total. How is
this possible? The answer is that bile salts are recycled, being reabsorbed into the blood through the
small intestine and then secreted again by the liver.

2. Blood

The most important body fluid is blood. The average adult contains about six liters of blood, which
functions to transport oxygen to cells, carry metabolic waste products such as carbon dioxide away from
cells and transport infection-fighting white blood cells, glucose, hormones and other essential
substances throughout the body. Blood also contains cell fragments called platelets and clotting factors
that help to seal leaks that may develop in blood vessels.

An adult’s body contains about 25 trillion red blood cells — about one-third of all the body’s cells. Red
blood cells survive on average about 120 days, which means that every second of every day, an adult
human produces about two million red blood cells. If lined up end to end, the tiny blood vessels in which
gas is actually exchanged, the capillaries, would reach a length of about 40,000 km.

3. Menstrual fluid

The average woman menstruates every 28 days over 42 years of her life, for a total of about 520
menstrual periods. The average volume of menstrual fluid is approximately 40 milliliters or about 2.5
tablespoons in total. The fluid itself is about one-half blood and contains tissue from the inner lining of
the uterus, mucus, and secretions from the vagina. If the amount of bleeding is abnormally high, it can
result in anemia, a deficit of red blood cells.
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4. Mucus

A slippery, clear liquid produced by mucous glands, it lines the cells of the bronchi in the lungs, the
stomach and intestines, the urinary and reproductive tracts, and the eyes and ears. Mucus contains a
variety of important substances, including antiseptic enzymes, antibodies, and mucins that give mucus its
gel-like properties. The average adult produces about one liter of mucus per day.

Mucus keeps the lining of the respiratory system from drying out and also filters out dust and infectious
agents in the air we breathe. Microscopic hair-like projections from the cells lining the lung’s air passages
help to propel the mucus back up toward the mouth at a speed of about one millimeter per minute,
where it can be swallowed or expectorated.

5. Pus

A white, yellow or brown viscous fluid that accumulates at sites of infection, pus usually consists of
bacteria, white blood cells, and other proteins and cell debris. Pus under the skin is often found in a
pustule, but deeper in the body a larger collection is known as an abscess. Pimples and abscesses
represent the body’s attempt to contain the spread of an infection.

6. Semen

Semen, the fluid released by males at ejaculation, generally contains spermatozoa, the gametes that
fertilize the female egg, though this is not the case for males who have undergone the most common
sterilization procedure, vasectomy.

In addition to providing a medium through which sperm can “swim,” semen also contains fructose, a
sugar that nourishes the sperm, as well as alkaline secretions that help to neutralize the normally acidic
environment of the vagina.

7. Saliva

Saliva is secreted by salivary glands in and around the mouth. The average adult produces about a liter of
saliva per day, with peak secretion at meals. Like mucus, saliva contains antibacterial enzymes and
antibodies, as well as mucus itself. Saliva helps to moisten food, which is important to lubricate chewing
and swallowing. It also enhances taste, because if the chemicals in food were not in a liquid medium,
they could not be detected by taste receptors.

8. Sweat

Sweat, like saliva, consists almost entirely of water, though it also contains minerals that account for its
salty taste. Sweat production can vary widely between one-tenth of a liter and eight liters per day, and
during intense exercise, an adult may produce two liters per hour or more. The body’s three million
sweat glands come in two types. Eccrine glands are found all over the body, with the highest density in
palms and souls. Apocrine glands are located most prominently in the armpits.

9. Tears

Tears are produced by the lacrimal glands above and lateral to the eye and are spread over the eye’s
surface by blinking. They are drained into the nasal cavity, which explains why people often get a runny
nose when they cry. Tears serve three functions: to lubricate the eye, to remove irritants such as smoke
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(and a sulfuric acid-producing chemical from cut onions) and in association with emotional states such as
sorrow and joy.

Dry eye syndrome, the most common eye disease, affects as many as one-third of elderly people, though
it can occur at any time in life. The most common cause is decreased tear production, which in most
patients occurs for no known reason, though it is associated with a variety of diseases and medications.
The most common treatment involves, naturally enough, the use of eye drops.

10. Urine

The average adult produces about 1.5 liters of urine per day. Produced by the kidneys and stored by the
bladder, urine contains many substances that must be removed from the body to maintain a state of
health. These include the breakdown products of protein metabolism, which would become toxic if they
were allowed to accumulate in the blood. Urine also serves as the principal means for removing excess
salt and water from the body.

A common diagnostic procedure in medicine is urinalysis. Finding glucose in urine could indicate that a
patient is suffering from diabetes mellitus, a disease that got its name in part from the fact that the urine
of diabetic patients tastes sweet. Likewise, finding bacteria suggests that the patient is suffering from a
urinary tract infection. Interestingly, most of the amniotic fluid that cushions a fetus in utero is made up
of urine produced by the fetus’ kidneys.

11. Vomitus

Vomitus differs from the other body fluids discussed here because it is not produced under everyday
circumstances. Everyone vomits at some point in their life in response to one of several types of stimuli.
The balance center of the inner ear can induce vomiting, as in motion sickness. Another cause is irritation
of the gastrointestinal tract by infections and poisons.

In some cases, vomiting purges the body of toxins, but in other cases, vomitus contains only food. In
either case, the fluid is usually highly acidic, because of the acids normally secreted by the stomach. In
individuals who vomit frequently, such as patients with bulimia, this acid can erode the surface of the
teeth and cause dangerous changes in the pH balance of the blood. The presence of blood in vomitus is
generally a sign of bleeding from the esophagus or stomach.

In the human body, there are many active liquids with each its specific function. These functions vary in
interior and exterior excretion. Fact is that they all are based on the water with additional chemicals. The
amount of liquid in the body is decreasing with age. The total amount of water-related substances goes
slowly down which makes blood thicker, digestion more difficult, sweating harder and urination more
often. The balance slowly turns to negative which has an effect on all bodily functions. To drink more
liquids is not an option as the body will not store more liquids than it can handle.

Conclusion: during the aging process the water balance is changing. Hydration is an important tool for
activity. It is important to pay attention to the way how the body responds to certain liquids and how it
will be possible to keep the body in a constant state of optimal saturation. One of the first physical
responders on bad liquid filling is the skin. Watch the skin flexibility and tonus for a clear view on liquid
balancing.
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Antioxidants & Pro-oxidants

Substances that inhibit oxidative changes in molecules. Many oxidative changes are destructive and this
applies as much to the human body as to non-biological chemistry. But oxidation is also a need to get
energy. Without energy, there is no living. This implies we do need controlled oxidation and when it
becomes a threat to wellbeing it should be constrained. This is the role of anti-oxidant: constrain the
negative effects of oxidation.

Radicals in Biology

In 1956, Denham Harman published his seminal Free Radical Theory of Aging. In 1972, Harman
identified the mitochondria as the primary source of cellular ROS generation. Much research focused on
mitochondrial ROS (mtROS mitochondrial Reactive Oxidative Species), in particular, the possibility of
mtROS “leakage” to other cellular compartments, and the effects of oxidative damage to sensitive
mitochondrial DNA (mtDNA). Subsequent research has shown that mtROS “leakage” is much less than
originally thought. “The physiological level of ROS emission from mitochondria is minimal. Experiments
have shown that oxidase overexpression lowering mtOS (mitochondrial Oxidative Stress) and mtDNA
mutations, does not increase lifespan. Furthermore, increased mutations in mtDNA (500 fold) produce
no signs of accelerated aging.

Given the recognized destructive potential of ROS and the ability of antioxidants to neutralize them, why
has antioxidant supplementation failed to produce consistent, positive outcomes, in many cases, causing
harm, even increasing oxidative stress?

ROS, RNS, and RSS

The oxygen molecule (02) is relatively stable. Many oxygen-containing compounds on the other hand,
such as peroxides and superoxide’s, are highly reactive free radicals, collectively called “reactive oxygen
species” or ROS. ROS are often byproducts of cellular energy production. Many, like superoxide, are
produced by the body using enzymes for goal related purposes. Free radicals containing nitrogen are
referred to as “reactive nitrogen species” or RNS. RNS result from the reaction of nitric oxide and
superoxide to produce peroxynitrite, and related compounds. Both ROS and RNS are highly reactive and
can damage proteins, lipids, and DNA. RNS-induced damage is sometimes referred to as “nitrosative
stress, to distinguish it from “oxidative stress.”

Due to their destructive potential, superoxide and RNS are produced by the body as a defense to foreign
pathogens. Superoxide production is controlled by a regulated network of enzymes. Sulfur-containing
radicals are referred to as “RSS” (reactive Sulphur species). They result from the reaction of thiols with
ROS. Both RNS and RSS result from reactions involving ROS.

Reactive oxygen species (ROS) some returning questions answered.

(1) Are all free-radicals are positively charged?

positively charged free radicals in biological systems are not common. The fact is that most biological
free radicals are negative or neutral. They follow the octet rule.

(2) Are all antioxidants negatively charged?
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There are a few, but most of them are neutral. Generally, antioxidants have conjugated pi systems,
which allow electron delocalization and different resonance structures. This allows the antioxidant to
donate an electron to a radical without becoming overly reactive itself.

Prooxidants

Prooxidant refers to any endobiotic or xenobiotic that induces oxidative stress either by the generation
of ROS or by inhibiting antioxidant systems. It can include all reactive, free radical containing molecules
in cells or tissues. Prooxidants may be classified into several categories.

Some antioxidant flavonoids have acted as prooxidant when a transition metal is available. The
antioxidant activities and the copper-initiated prooxidant activities of these flavonoids depend on their
structures. The OH substitution is necessary for the antioxidant activity of a flavonoid. Flavone and
flavanone, which have no OH substitutions and which provide the basic chemical structures for the
flavonoids, show neither antioxidant activities nor copper-initiated prooxidant activities. The copper
initiated prooxidant activity of a flavonoid also depends on the number of free OH substitutions on its
structure. The more the OH substitutions, the stronger the prooxidant activity. O-Methylation and
probably also other O-modifications of the flavonoid OH substitutions inactivate both the antioxidant
and the prooxidant activities of the flavonoids.

Sample: The antioxidant activity of quercetin (a yellow crystalline pigment C15H1007 occurring usually in
the form of glycosides in various plants ) has been found to be better than its monoglucosides in a test
system wherein lipid peroxidation was facilitated by aqueous oxygen radicals. Luteolin (a yellow coloring
substance, C15H1006, obtained from the weed Reseda luteola: used in dyeing silk and, formerly, in
medicine. ) has proved to be a significantly stronger antioxidant than its two glycosides.

Flavonoids generally occur in foods as O-glycosides with sugars bound at the C3 position. Methylation or
glycosidic modification of the OH substitutions leads to inactivation of transition metal-initiated
prooxidant activity of a flavonoid.

The protection provided by fruits and vegetables against diseases, including cancer and cardiovascular
diseases, has been attributed to the various antioxidants, including flavonoids, contained in these foods.
Flavonoids, such as quercetin and kaempferol, induce nuclear DNA damage and lipid peroxidation in the
presence of transition metals.

Antioxidants

To counteract the harmful effects taking place in the cell, the physical system has evolved itself with
some strategies like prevention of damage, repair mechanism to alleviate the oxidative damages,
protection mechanism against damage and the antioxidant defense mechanisms.

Based on the oxidative stress-related free radical theory (Denham Harman), the antioxidants are the first
line of action against the effects of the stress. Endogenous antioxidant defenses include a network of
antioxidant enzymic and nonenzymic molecules that are distributed within the cytoplasm and various
cell organelles. In eukaryotic organisms, several ubiquitous primary antioxidant enzymes, such as SOD,
catalase, and several peroxidases catalyze a complex cascade of reactions to convert ROS to more stable
molecules, such as water and O2. Besides the primary antioxidant enzymes, a large number of secondary

Copyright; Arnaud van der Veere, Netherlands 89



enzymes act in close association with small molecular-weight antioxidants to form redox cycles that
provide necessary cofactors for primary antioxidant enzyme functions.

Small molecular-weight non-enzymic antioxidants (e.g., GSH, NADPH, thioredoxin, vitamins E and C, and
trace metals, such as selenium) function as direct scavengers of ROS. These enzymatic and non-
enzymatic antioxidant systems are necessary for sustaining life by maintaining a delicate intracellular
redox balance and minimizing undesirable cellular damage caused by ROS. Endogenous and exogenous
antioxidants include some high molecular weight (SOD, GPx, Catalase, albumin, transferring,
metallothionein) and some low molecular weight substances (uric acid, ascorbic acid, lipoic acid,
glutathione, ubiquinol, tocopherol/vitamin E, flavonoids).

Natural food-derived components have received attention in the last two decades, and several biological
activities showing promising anti-inflammatory, antioxidant, and anti-apoptotic-modulatory potential
have been identified. Flavonoids comprise a large heterogeneous group of benzopyran derivatives
present in fruits, vegetables, and herbs. They are secondary plant metabolites and more than 4000
molecular species have been described. Flavonoids exert a positive health effect, owing to their free
radical-scavenging activities. One flavonoid present in a large number of fruits and vegetables is
quercetin (3,5,7,3',4', pentahydroxyflavone) which prevents oxidative injury and cell death by scavenging
free radicals, donating hydrogen compound, quenching singlet oxygen, and preventing lipid peroxidation
or chelating metal ions. Red wines have a high content of phenolic substances including catechin and
resveratrol, which are responsible for the antioxidant action, anti-inflammatory, antiatherogenic
property, oestrogenic growth-promoting effect, and immunomodulation.

Oxidative Stress

The mitochondrion is the major cell organelle responsible for ROS production. It generates ATP through a
series of oxidative phosphorylation processes. During this process, one- or two-electron reductions
instead of four electron reductions of 02 can occur, leading to the formation of superoxide and H202,
and these can be converted to other ROS. Other sources of ROS may be reactions involving peroxisomal
oxidases, cytochrome P-450 enzymes, NAD (P)H oxidases, or xanthine oxidase (F&IZM% ; 7.

The central nervous system (CNS) is extremely sensitive to free radical damage because of a relatively
small defensive antioxidant capacity. The ROS produced in the tissues can inflict direct damage to
macromolecules, such as lipids, nucleic acids, and proteins. Oxygen-free radicals, particularly superoxide
anion radical, hydroxyl radical (OHe-), and alkylperoxyl radical (¢OOCR), are potent initiators of lipid
peroxidation. Once lipid peroxidation is initiated, a propagation of chain reactions takes place until
termination products are produced. The end products of lipid peroxidation, are such as malondialdehyde
(MDA), 4-hydroxy-2-nonenol (4-HNE), and F2-isoprostanes, are accumulated in biological systems.

DNA bases are very susceptible to ROS oxidation, and the predominant detectable oxidation product of
DNA bases in vivo is 8-hydroxy-2-deoxyguanosine. Oxidation of DNA bases can cause mutations and
deletions in both nuclear and mitochondrial DNA. Mitochondrial DNA is prone to oxidative damage due
to its proximity to a primary source of ROS and its deficient repair capacity compared with nuclear DNA.
These oxidative modifications lead to functional changes in various types of proteins (enzymatic and
structural), which can have a substantial physiological impact. Similarly, redox modulation of
transcription factors produces an increase or decrease in their specific DNA binding activities, thus
modifying the gene expression.
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Among different markers of oxidative stress, malondialdehyde (MDA) and the natural antioxidants,
metalloenzymes Cu, Zn-superoxide dismutase (Cu, Zn-SOD), and selenium-dependent glutathione
peroxidase (GSHPx), is currently considered to be the most important markers. Malondialdehyde (MDA)
is a three-carbon compound formed from peroxidized polyunsaturated fatty acids, mainly arachidonic
acid. It is one of the end products of membrane lipid peroxidation. Since MDA levels are increased in
various diseases with an excess of oxygen free radicals, many relationships with free radical damage
were observed.

Cu, Zn-SOD is an intracellular enzyme present in all oxygen-metabolizing cells, which dismutases the
extremely toxic superoxide radical into potentially less toxic hydrogen peroxide. Cu, Zn-SOD is
widespread in nature, but being a metalloenzyme, its activity depends upon the free copper and zinc
reserves in the tissues. GSHPx, an intracellular enzyme, belongs to several proteins in mammalian cells
that can metabolize hydrogen peroxide and lipid hydroperoxides.

The Body’s Natural Antioxidant Defenses

To detoxify ROS, the body uses a system of antioxidants, such as antioxidative enzymes, e.g. superoxide
dismutase, catalase, glutathione peroxidase. This system consists of degradative yet and other enzymes
such as proteases, peptidases, phospholipases, acyltransferases, endonucleases, exonucleases,
polymerases, ligases, etc., to leave and replace irreversibly damaged macromolecules. Importantly, the
systems are integrated, they work in to continue the close interaction.

Superoxide Dismutase (SOD) catalyzes the reduction of superoxide into hydrogen peroxide and water. In
mammals, there are three isoforms which function in distinct cellular compartments. SOD1 is found in
the cytosol and mitochondrial intermembrane. SOD2 is located in the mitochondrial matrix; and SOD3
functions in the extracellular space.

Glutathione Peroxidase (Gpx) transforms peroxides, especially lipid hydroperoxides, into water and
alcohol. Specialized GPx forms function in distinct cellular compartments in specific tissue types.
Analysis of the selenoproteome identified five glutathione peroxidases (GPxs) in mammals: cytosolic GPx
(cGPx, GPx1), phospholipid hydroperoxide GPx (PHGPX, GPx4), plasma GPx (pGPX, GPx3), gastrointestinal
GPx (GI-GPx, GPx2) and, in humans, GPx6, which is restricted to the olfactory system. GPxs reduce
hydroperoxides to the corresponding alcohols by means of glutathione (GSH). They have long been
considered to only act as antioxidant enzymes. Increasing evidence, however, suggests that nature has
not created redundant GPxs just to detoxify hydroperoxides. In conclusion, cGPx, PGPX, and GI-GPx have
distinct roles, particularly in cellular defense mechanisms.

Catalase (CAT) uses an iron to reduce peroxides. Hundreds of different forms are widely distributed in
animal, plant and fungi tissues. Some contain manganese, and some are bifunctional catalase-
peroxidases.

In addition to these principal antioxidant enzymes, the secondary antioxidant enzymes, thioredoxin,
glutaredoxin, and peroxiredoxin systems also aid in the control, and selective removal, of ROS. The body
is able to increase or decrease their activity in target locations, as needed, to maintain ideal redox
homeostasis. Antioxidant enzymes cannot be taken orally; it would not be advisable to do so, even if
possible.
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Oxidative Stress and Altered Immune Function

The relationship between oxidative stress and immune function of the body is well established. The
immune defense mechanism uses the lethal effects of oxidants in a beneficial manner with ROS and RNS
playing a pivotal role in the killing of pathogens. The skilled phagocytic cells (macrophages, eosinophils,
heterophils), as well as B and T lymphocytes, contain an enzyme, the nicotinamide adenine dinucleotide
phosphate (NADPH) oxidase (ifFiAI#HEG II) . It is made up of six subunits.

These subunits are a Rho guanosine triphosphatase (GTPase), usually Racl or Rac2 (Rac stands for Rho-
related C3 botulinum toxin substrate), Five "phox" units. (Phox stands for phagocytic oxidase.) gp91-
PHOX (contains heme)(Nox2)/p22phox / p40phox/ p47phox / p67phox, which is responsible for the
production of ROS following an immune challenge. At the onset of an immune response, phagocytes
increase their oxygen uptake as much as 10-20 folds (respiratory burst). The generated superoxide by
this enzyme serves as the starting material for the production of a suite of reactive species. Direct
evidence also certifies production of other powerful pro-oxidants, such as hydrogen peroxide (H202),
hypochlorous acid (HOCI), peroxynitrite (ONOO-), and, possibly, hydroxyl (OHe) and ozone (O3) by these
cells. Although the use of these highly reactive endogenous metabolites in the cytotoxic response of
phagocytes also injures the host tissues, the nonspecificity of these oxidants is an advantage since they
take care of all the antigenic components of the pathogenic cell.

Several studies have demonstrated the interdependency of oxidative stress, immune system, and
inflammation. Increased expression of NO has been documented in dengue and in monocyte cultures
infected with different types of viral infections. Increased production of NO has also been accompanied
with enhancement in oxidative markers like lipid peroxidation and an altered enzymatic and
nonenzymatic antioxidative response in dengue-infected monocyte cultures. More specifically, the
oxygen stress related to immune system dysfunction seems to have a key role in senescence, in
agreement with the oxidation/inflammation theory of aging. Moreover, it has been revealed that
reduced NADPH oxidase is present in the pollen grains and can lead to the induction of airway associated
oxidative stress. Such oxidative insult is responsible for developing allergic inflammation in sensitized
animals.

The immune status directly interplays with disease production process. The role of physical and
psychological stressors contributes to incidences and severity of various viral and bacterial infections.
Both innate, as well as acquired immune responses, are affected by the altered IFN-y secretion,
expression of CD14, production of the acute-phase proteins, and induction of TNF-a. Fatal viral diseases
produce severe oxidative stress (OS) leading to rigorous cellular damage. However, initiation, progress,
and reduction of damages are governed by the redox balance of oxidation and antioxidation. The major
pathway of pathogenesis for cell damage is via lipid peroxidation particularly in microsomes,
mitochondria, and endoplasmic reticulum due to OS and free radicals. All the factors responsible for the
oxidative stress directly or indirectly participate in the immune system defense mechanism. Any
alteration leading to immunosuppression can trigger the disease production.

Oxidative Stress and Aging
Aging is an inherent mechanism existing in all living cells. There is a decline in organ functions

progressively along with the age-related disease development. Two most important theories related to
aging are free radical and mitochondrial theories, and these have passed through the test of time. There
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is claim by such theories that a vicious cycle is generated within mitochondria wherein reactive oxygen
species (ROS) is produced in increased amount thereby augmenting the damage potential. Oxidative
stress is present at genetic, molecular, cellular, tissue, and system levels of all living beings and is usually
manifested as a progressive accumulation of diverse deleterious changes in cells and tissues with
advancing age that increase the risk of disease and death. Recent studies have shown that with age, ROS
levels show accumulation in major organ systems such as liver, heart, brain, and skeletal muscle either
due to their increased production or reduced detoxification. Thus, aging may be referred to as a
progressive decline in biological function of the tissues with respect to time as well as a decrease in the
adaptability to different kinds of stress or briefly an overall increase in susceptibility to diseases.
Oxidative stress theory is presently the most accepted explanation for the aging which holds that
increases in ROS lead to functional alterations, pathological conditions and other clinically observable
signs of aging, and finally death. No matter whether mitochondrial DNA damage is involved or electron
transport chain damage is responsible for aging, modulation of cellular signal response to stress or
activation of redox-sensitive transcriptional factors by age-related oxidative stress causes the
upregulation of pro-inflammatory gene expression, finally leading to an increase in the ROS levels.

Hormesis

“Hormesis” is the theory that regular exposure to small amounts of toxins, or other forms of biological
stress have salutary effects, by activating defensive mechanisms. Hormesis is introduced for its possible
relevancy as an anti-aging strategy. How increased oxidative stress promotes longevity and metabolic
health. Recent evidence suggests that calorie restriction and specifically reduced glucose metabolism
induces mitochondrial metabolism to extend lifespan. In conflict with Harman's free radical theory of
aging (FRTA), these effects may be due to increased formation of reactive oxygen species (ROS) within
the mitochondria causing an adaptive response that culminates in subsequently increased stress
resistance assumed to ultimately cause a long-term reduction of oxidative stress.

This type of retrograde response has been named mitochondrial hormesis or mitohormesis, and may, in
addition, be applicable to the health-promoting effects of physical exercise in humans and,
hypothetically, impaired insulin/IGF-1-signaling in model organisms. Consistently, the abrogation of this
mitochondrial ROS signal by antioxidants impairs the lifespan-extending and health-promoting
capabilities of glucose restriction and physical exercise, respectively. The findings indicate that ROS are
essential signaling molecules which are required to promote health and longevity. Hence, the concept of
mitohormesis provides a common mechanistic denominator for the physiological effects of physical
exercise, reduced calorie uptake, glucose restriction, and possibly beyond.

There is evidence that hormesis is the result of epigenetic adaptations. Recent experimental studies
clearly indicate that environmental fluctuations can induce specific and predictable epigenetic-related
molecular changes, and support the possibility of the adaptive epigenetic phenomenon. The epigenetic
adaptation processes implying alterations of gene expression to buffer the organism against
environmental changes support adaptability to the expected life-course conditions. It appears likely that
adaptive epigenetic rearrangements can occur not only during early developmental stages but also
through the adulthood, and they can cause hormesis, a phenomenon in which adaptive responses to low
doses of otherwise harmful conditions improve the functional ability of cells and organisms. In this
review, several lines of evidence are presented that epigenetic mechanisms can be involved in hormesis-
like responses.
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Physical Exercise and Stress

Health benefits of regular physical exercise are undebatable. Both resting and contracting skeletal
muscles produce reactive oxygen and nitrogen species (ROS, RNS). Low physiological levels of ROS are
generated in the muscles to maintain the normal tone and contractility, but the excessive generation of
ROS promotes contractile dysfunction resulting in muscle weakness and fatigue. This is perhaps the
reason why intense and prolonged exercise results in oxidative damage to both proteins and lipids in the
contracting muscle fibers. The magnitude of exercise-mediated changes in superoxide dismutase (SOD)
activity of skeletal muscle increases as a function of the intensity and duration of exercise. Adaption to
exercise is the key to prolonged regulation of an oxidant / anti-oxidant “balance”. Here we have to
distinguish several levels;

Pre-conditioning. The first generation of promotion of oxidation for energy. ROS/RNS is up

Rest and recuperation. ROS / RNS is down

Conditioning. Regular training intervals depending on age and achievement. ROS/RNS up

Rest and recuperation. ROS / RNS is down but needs a shorter time to come down

Specialism. High level of training with a maximum production of ROS/RNS

Rest and recuperation. ROS / RNS is down but needs a shorter time to come down

Aging sets in. Unstable ROS / RNS levels and changing recuperation times. More bad/good days
interchange.

Aging becomes apparent. Different levels of ROS / RNS throughout the body. Fall out occur but

recuperation is high.

Aging only becomes a hazard when the actual damage overrules the recuperation and decline is
complete.

Physiological Role of Stress

The physiological role of ROS is associated with almost all of the body processes;

With reproductive processes, since under physiological conditions, a certain level of free radicals
and reactive metabolites is required, complete suppression of FR (free radical) formation would
not be beneficial. One further beneficial example of ROS seen at low/moderate concentrations is
the induction of a mitogenic response. Mitogenesis is the induction (triggering) of mitosis,
typically via a mitogen. A mitogen is usually some form of a protein

Stress leads to activation of the hypothalamic-pituitary-adrenal axis. The increased endogenous
catecholamine release has been observed in cold environmental conditions. The activity of
succinate dehydrogenase gets elevated indicating the influence of ROS as evident in cold
environmental conditions. Coronary blood flow is reduced and an altered basophils activity in
the myocardium is observed.

Free radicals play an irreplaceable role in phagocytosis as one of the significant microbicidal
systems, or in several biochemical reactions, for example, hydroxylating, carboxylating, or
peroxidation reactions, or in the reduction of ribonucleotides. At present, free radicals and their
metabolites are assumed to have important biomodulating activities and a regulatory ability in
signal transduction process during transduction of intercellular information.

In the presence of metals such as iron or copper, H202 can form the reactive and toxic hydroxyl radical
(HOe®). Increasing evidence indicates that H202 is a particularly an intriguing candidate as an intracellular
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and intercellular signaling molecule because it is neutral and membrane permeable. Specifically, H202
can oxidize thiol (-SH) of cysteine residues and form a sulphenic acid (-SOH), which can get
glutathionylated (-SSG), form a disulfide bond (-SS-) with adjacent thiols, or form a sulfenyl amide (-
SN-) with amides. Each of these modifications modifies the activity of the target protein and thus its
function in a signaling pathway. Phosphatases appear to be susceptible to regulation by ROS in this
manner, as they possess a reactive cysteine moiety in their catalytic domain that can be reversibly
oxidized, which inhibits their dephosphorylation activity. Specific examples of phosphatases known to be
regulated in this manner are PTP1b, PTEN, and MAPK phosphatases.

Hydrogen peroxide (H202) production due to oxidative stress is also associated with apoptosis and
melanogenesis in melanocytes.

Nutritional Stress

Nutrition is one of the most important external factors for oxidative stress if not the most important.
Food and drinks come in all combinations. Ingredients interact, react and deliver reactive parts into the
body. Oxidants and anti-oxidant are just a few of it. The amount delivered through the digestive tracks all
depend on diet, amount of product, a combination of particles, time and place of delivery and conditions
under which it is delivered. There is more than one food regime. To name a few:
e Regular eater, 3 meals a day. Standard local combination.
e Irregular eater. Eat when feels like doing so or when the time is available
e Regulated eater =
o Vegetarian also lacto-vegetarian
o Hindu, Jewish or Muslim food regime
o Disease dieting
o Another Religious dieting
e Driven eater. Emotional eating.
All food intake supposed to be climate controlled, which is no longer the case. This has positive and
negative effects. New products in the wrong time of the year can deliver a negative instead of a positive
physical reaction of the body.

Food regimes have a local, environmental, traditional or religious background. Going back in time there
were times of lavishly overproduction or availability of food and times of limitation or not the availability
of products. This periodical change strengthened the body and soul. Only recently it has been discovered
that it also can make us stronger.

Fasting induces an increase in total leukocytes counts, eosinophils, and metamyelocytes in the blood
profile, accompanied by a decrease in the basophils and monocytes, a typical “stress leukogram”
produced in the animal body due to the increased endogenous production of cortisol from the adrenal
glands during oxidative stress. The leukocytosis with neutrophilia associated with fasting may be a
consequence of an inflammatory reaction, caused by the direct action of ammonia on the rumen wall.
The monocytopenia may be a result of adaptation and defense mechanism undergoing in the body and
leads to higher susceptibility to pathogens.

Nutritional stress causes adrenal gland hyperfunction and, thus, an increased release of catecholamines
in the blood, with a simultaneous inhibition of the production of insulin in the pancreas. The process of
glycogenolysis is observed in the first 24 hours of fasting. Thereafter, gluconeogenesis from amino acid
precursors and lipolysis from glycerol, as well as from lactate through the Cori cycle, maintain a regular
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supply of glucose. Lactate gets transformed into pyruvate and participates in the gluconeogenesis along
with the deaminated amino acids. The increased production of catecholamines (epinephrine and
dopamine) owing to fasting results in peripheral vasoconstriction and redistribution in the blood which is
expressed as erythrocytosis, leukocytosis, and neutrophilia

Unlike innate antioxidant defensive enzyme systems, nutritional antioxidants are non-enzymatic,
meaning that they are not enzymes which catalyze redox reactions directly affecting pro-oxidant
substrates. For the most part, they work by breaking oxidative chains, either by accepting (or donating)
electrons, thereby eliminating the unpaired electron. They are inferior to the body’s natural enzymatic
antioxidants because they cannot be activated selectively in response to the continually changing redox
status of specific cellular compartments. Their activity is indiscriminate. Since ROS serve many
important functions, neutralizing them is not always beneficial. Furthermore, by interfering with the
normal signaling pathways that activate the body’s natural enzymatic defenses, in many cases,
exogenous antioxidants can actually increase oxidative stress (OS).

Certain botanical phenolic compounds appear to work indirectly. Rather than interrupt oxidative chains
by directly reducing pro-oxidants, they appear to decrease OS through a variety of signaling pathways,
some of which may result in upregulation of the body’s innate enzymatic antioxidants. This is true for the
so-called “hormetic” botanicals including catechins, quercetin, and curcumin which are actually mild pro-
oxidants, even though they indirectly decrease OS.

Assessment of Oxidative Stress

The concentration of different reductant-oxidant markers is considered an important parameter for
assessing the prooxidant status in the body tissues. Several indicators of in vivo redox status are
available, including the ratios of GSH to GSSG (glutathione(GSH)= is a tripeptide (y-
glutamylcysteinylglycine) / oxidized glutathione(GSSG), NADPH to, and NADH to, as well as the balance
between reduced and oxidized thioredoxin. Out of these redox pairs, the GSH-to-GSSG ratio is thought to
be one of most abundant redox buffer systems in mammalian species.

A decrease in this ratio indicates a relative shift from a reduced to an oxidized form of GSH, suggesting
the presence of oxidative stress at the cellular or tissue level. In aging, an age-related shift from a redox
balance to an oxidative profile is observed which results in a reduced ability to buffer ROS that is
generated in both “normal” conditions and at times of challenge. Thus, a progressive shift in cellular
redox status could potentially be one of the primary molecular mechanisms contributing to the aging
process and accompanying functional declines.

Ascorbic acid has both antioxidant and prooxidant effects, depending upon the dose. Low electron
potential and resonance stability of ascorbate and the ascorbyl radical have enabled ascorbic acid to
enjoy the privilege as an antioxidant. In ascorbic acid alone treated rats, ascorbic acid has been found to
act as a CYP (Cytochrome P ) inhibitor. Similar activity has also been observed for other antioxidants-
quercetin and chitosan oligosaccharides, which may act as potential CYP inhibitors.

Specifically, Phase | genes of xenobiotic biotransformation, namely, CYP1A1, CYP2E1, and CYP2C29, have
been previously reported to be downregulated in female rats in the presence of the antioxidant,
resveratrol. The antioxidant and prooxidant role of ascorbic acid in low (30 and 100 mg/kg body weight)
and high doses (1000 mg/kg body weight), respectively, have also been reported in case of ischemia-
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induced oxidative stress. Recently, the toxicity of ascorbic acid has also been attributed to its
autooxidation. Ascorbic acid can be oxidized in the extracellular environment in the presence of metal
ions to dehydroascorbic acid, which is transported into the cell through the glucose transporter (GLUT).
Here it is reduced back to ascorbate. This movement of electrons changes the redox state of the cell
influencing gene expression.

The in vivo prooxidant/antioxidant activity of beta-carotene and lycopene has also been found to depend
on their interaction with biological membranes and the other co-anti-oxidant molecules like vitamin C or
E. At higher oxygen tension, carotenoids tend to lose their effectiveness as antioxidants. In a turn around
to this, the prooxidant effect of low levels of tocopherol is evident at low oxygen tension.

Ol-lipoic acid exerts a protective effect on the kidney of diabetic rats but a prooxidant effect in
nondiabetic animals. The prooxidant effects have been attributed to dehydroxylipoic acid (DHLA), the
reduced metabolite of a-lipoic acid owing to its ability to reduce iron, initiate reactive sulfur-containing
radicals, and thus damage proteins such as alpha 1-antiproteinase and creatine kinase playing a role in
renal homeostasis. An increase in a-lipoic acid and DHLA-induced mitochondrial and submitochondrial
production in rat liver and NADPH-induced and expression of p47phox in the nondiabetic kidney has also
been observed.

Use of ginseng and Eleutherococcus senticosus is thought to increase the body’s capacity to tolerate
external stresses, leading to increased physical or mental performance. Although an extensive literature
documenting adaptogenic effects in laboratory animal systems exists, results from human clinical studies
are conflicting and variable. However, there is evidence that extracts of ginseng and Eleutherococcus sp.
can have an immunostimulatory effect in humans, and this may contribute to the adaptogen or tonic
effects of these plants. From laboratory studies, it has been suggested that the pharmacological target
sites for these compounds involve the hypothalamus-pituitary-adrenal axis due to the observed effects
upon serum levels of adrenocorticotropic hormone and corticosterone. However, it should also be noted
that the overall effects of the ginsenosides can be complex due to their potential for multiple actions
even within a single tissue. (see food congruence)

The flavonoids present in ginkgo extracts exist primarily as glycosylated derivatives of kaempferol and
guercetin. These flavonoid glycosides have been shown to be effective free radical scavengers. It is
believed that the collective action of these components leads to a reduction in damage and improved
functioning of the blood vessels. Depending on the type and level of ROS and RNS, duration of exposure,
antioxidant status of tissues, exposure to free radicals and their metabolites leads to different
responses—increased proliferation, interrupted cell cycle, apoptosis, or necrosis.

Conclusions

Oxidative stress is the imbalance between oxidants and antioxidants in favor of the oxidants which are
formed as a normal product of aerobic metabolism but during pathophysiological conditions can be
produced at an elevated rate.

Both enzymatic and nonenzymatic strategies are involved in antioxidant defense, and antioxidant
efficacy of any molecule depends on the co-oxidant. Well proven free radical scavengers can be
prooxidant unless linked to a radical sink. Moreover, as the free radicals share a physiological as well as a
pathological role in the body, the same antioxidant molecule just due to its free radical scavenging
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activity may act as disease promoter, by neutralizing the physiologically desired ROS molecules, and as
disease alleviator by removing the excessive levels of ROS species.

The importance of several vitamins like vitamin A and tocopherols as well as carotenes, oxycarotenoids,
and ubiquinols in their lipid phase has been understood in recent years. Low molecular mass antioxidant
molecules that include nuclear as well as mitochondrial matrices, extracellular fluids, have been studied
to understand how they accelerate the body defense.

Industrial use of antioxidants

Besides the human biochemical active (anti)-oxidants there is a large amount of active (anti)-oxidants of
industrial nature. Some of these (anti)-oxidants enter the body. For the purpose of healthy aging,
awareness is needed of the effects of these chemicals on the system.

An antioxidant is useful in increasing the shelf life of food products by preventing their oxidation which
results in fat rancidity and color changes. They not just help in extending the shelf life of food products
but are also used as additives in cosmetics and animal to thwart damage to cells and lessen singlet
oxygen. The global market for antioxidants is powered primarily by the soaring demand for cosmetics
and other skincare products such as anti-aging creams and lotions. Antioxidants prevent the skin from
aging by lessening the formation of radicals in the skin and protecting the cell membranes. Besides, the
spike in consumption of meat worldwide on account of a burgeoning population has also provided a
major fillip to their market. As per a report by Transparency Market Research, the global market for
antioxidants will likely reach a value of USS$3.11 bn by 2020 in terms of revenue.

Antioxidants can be broadly segmented into two types — synthetic and natural. Both find application in
the feed industry. Synthetic antioxidants are manmade and find application in stabilizing fat, oil, and
lipid-containing feed and are primarily phenolic. Such phenolic derivatives are comprised of more than
one methoxy or hydroxyl groups. Ethoxyquin is the sole compound containing heterocyclic and Nitrogen
(N) which find application in animal feeds.

Natural antioxidants, as opposed to synthetic oxidants, occur naturally in food and feed ingredients.
Some natural antioxidants, namely vitamin C, vitamin E, and carotenoids aid in bringing down the risk of
cancer and heart disease by preventing the formation of free radicals. Natural antioxidants also find
application in formulating cosmetics, including anti-aging products.

Easy availability of synthetic antioxidants such as BHA, BHT, propyl gallates, and EDTA is predicted to
dampen demand for natural antioxidants in the foreseeable future. However, rising demand for natural
antioxidants in particular applications such as in coloring agents will likely help to overcome the
roadblock.

Depending upon technology, the global market for antioxidants can be classified into radiography
testing, ultrasonic testing, electromagnetic testing, and visual testing, among others, including magnetic
particle testing and liquid penetrant testing. Depending upon end-use industry again, the market for
antioxidants can be segregated into the automotive industry, power generation industry, aerospace and
defense industry, and oil and gas industry. There are others too such as plastic and polymer and medical.

Copyright; Arnaud van der Veere, Netherlands 98



From a geographical standpoint, Asia Pacific is a key region whose market is expected to expand at a
healthy clip in the upcoming years. The market in the Asia Pacific, in particular, is fragmented because of
a large unorganized sector of natural antioxidants manufacturers in the region. The growth in the Asia
Pacific, driven by the fast-expanding populous and emerging economies of India and China, is mainly on
account of the increasing health concerns and a growing demand for healthier dietary supplements.

Europe and North America are other crucial antioxidants markets. Other emerging economies too are
experiencing a swift expansion in their markets. Brazil in South America is one such nation. With growing
per capita income that has resulted in a shift in dietary preferences, the nation is seeing phenomenal
growth in the market.

Overall, the global antioxidants market is choc-a-bloc with players of different sizes. Some of the
noteworthy names in the market are Vitablend Nederland B. V. Naturex S.A and Nutreco N.V., ADM,
Kemin Industries, BASF, DuPont, Kalsec Inc., Cargill Incorporated, and Koninklijke DSM N.V.
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2 Where does aging start and how we measure it

Aging depends on different forces.

1. External forces

2. Internal forces
The external forces are the same for every individual but vary per place on earth. These forces cannot be
influenced. It is possible to relieve the body of impact but that is the maximum possible.
These external forces are:

e Gravity

e Air pressure

e Environment
The internal forces are many. This chapter deal with the “master force” of life, the source of our energy
and living. In fact the “key of life”.

e Electricity

Gravity and aging

Unseen but always around, a force that makes everyone aging without being aware of it. It is impossible
to escape of it. The force that keeps the human being down on earth and gives the “hated” weight gain,
makes people exercise and most of all it makes forces the body to grow and shrink again. Gravity is all
around, always. The law of Newton explains these powers in the following equation:

Mathematically, this translates into the force equation:
Fc = GI’T’]lmz/I"2
In this equation, the quantities are defined as:

e Fy=The force of gravity (typically in newtons)

e G =The gravitational constant, which adds the proper level of proportionality to the equation.
The value of G is 6.67259 x 10711 N * m? / kg?, although the value will change if other units are
being used.

e m; & m; = The masses of the two particles (typically in kilograms)

e r=The straight-line distance between the two particles (typically in meters)

Interpreting the Equation
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This equation gives the magnitude of the force, which is an attractive force and therefore always
directed toward the other particle. As per Newton's Third Law of Motion, this force is always equal and
opposite. Newton's Three Laws of Motion give the tools to interpret the motion caused by the force and
we see that the particle with less mass (which may or may not be the smaller particle, depending upon
their densities) accelerate more than the other particle. This is why light objects fall to the Earth
considerably faster than the Earth falls toward them. Still, the force acting on the light object and the
Earth is of identical magnitude, even though it doesn't look that way.

Newton's law of gravitation resembles Coulomb's law of electrical forces, which is used to calculate the
magnitude of the electrical force arising between two charged bodies. Both are inverse-square laws,
where force is inversely proportional to the square of the distance between the bodies. Coulomb's law
has the product of two charges in place of the product of the masses, and the electrostatic constant in
place of the gravitational constant.

When someone sits in a chair, the body exerts a downward force on the chair and the chair exerts an
upward force on the body. There are two forces resulting from this interaction - a force on the chair and
a force on the body. These two forces are called action and reaction forces and are the subject of
Newton's third law of motion. Formally stated, Newton's third law is:

For every action, there is an equal and opposite reaction.

The statement means that in every interaction, there is a pair of forces acting on the two interacting
objects. The size of the forces on the first object equals the size of the force on the second object. The
direction of the force on the first object is opposite to the direction of the force on the second object.
Forces always come in pairs - equal and opposite action-reaction force pairs.

His third law states that for every action (force) in nature there is an equal and opposite reaction. In
other words, if object A exerts a force on object B, then object B also exerts an equal and opposite force
on object A. Notice that the forces are exerted on different objects.

Newton’s 3rd law of motion tells us four characteristics of forces.

eForces always occur in pairs (action and reaction forces).

eAction and reaction are equal in magnitude.

eAction and reaction are opposite in direction.

eAction and reaction act on different bodies

These, and many others, laws refer to the interaction between the human body and other objects and
also the gravity of mother earth. What is the direct relationship between gravity and aging?

Spine

The most noticeable effect of gravity on the body is the compression of the spine. The spine consists of
vertebrae and sponge-like discs. The downward force of gravity causes the discs to lose moisture
throughout the day, resulting in a daily height loss! The moisture returns to the disc overnight, but not
100%. Over a lifetime, a person can permanently lose between 15 — 60 cm in height!

Waist
The organs are compressed while standing and walking by the forces of gravity. The waist measurement
increases (without actual weight gain) and it is possible to measure this in the morning and in the

R
Copyright; Arnaud van der Veere, Netherlands 101



https://en.wikipedia.org/wiki/Coulomb%27s_law
https://en.wikipedia.org/wiki/Inverse-square_law
https://en.wikipedia.org/wiki/Electrostatic_constant

evening. This affects the ability to move and bend, which can seriously hinder the ability to perform
simple daily activities.

Organs

Over time, organs begin to prolapse, or fall, from their original place in the body. Due to this
displacement organ function becomes less efficient. It's not uncommon for people to experience
bladder, kidney and digestive problems due to prolapsed organs. Yoga practitioners have performed
headstands to ensure proper organ placement. Classical therapies did “understand” the problem of
gravity and try to deal with it by using counter force exercises.

Flexibility

Due to the disc pressure and the diminishing of the vertebrate joints become pressurized. Ligaments
slowly turn stiff and muscles become weaker. Each muscle has a 24-hour work-out even when we are
not aware of it.

Circulation

Over time, gravity takes a toll on the circulatory system, which may cause varicose veins, decreased scalp
circulation and swollen limbs. Poor circulation to the eyes, ears, skin, scalp, and brain is one reason why
most valuable organs deteriorate over a lifetime. The heart can only pump as hard as it is empowered to
do so. When losing strength the returning power of blood in the veins of the extremities (arms and legs)
also is losing pressure. Limitation of pressure lowers returns and make blood stuck in micro veins (blood
cluttering). This is the most visible effect of gravity on the body.

If gravity is not pulling the body this happens: astronauts grow over 6 cm while in space! During weeks in
orbit, astronauts' discs continue to absorb moisture from the bloodstream. With no gravitational pull to

squeeze moisture out, the discs remain plump, making their spines longer and themselves taller. In fact,

space suits are designed to accommodate the extra centimeters spinal stretch.

Is it possible to influence gravity? Yes, it is possible, even minimal but there are some ways to relieve the
problems that gravity is causing. The following are such possibilities.

1) By reversing the body's position under its force. Use gravity to stretch and elongate the body.
The Nachemson study indicated that compression can be overcome by applying traction to 60%
of the body weight. Mechanical traction is an option but not possible without professional
guidance or at home. A simple possibility for personal traction is the upside down fitness
machine.

2) Water treatment. In water, the body is relieved partially from the largest forces of gravity as the
water around takes over most of it. Saltwater (sample Deadsea) has an even greater relieve
factor. Using the oxygen dress ( a body suit filled with oxygen and a minor amount of ozone)
keeps the skin in a high condition without the negative effects of long-term water explosion.

3) Air floating. This experience takes place in special air pressured cabins were the person is able to
float on air in a weightless like position. This releases the body of some pressure.

Sea creatures are among the longest living beings on earth:
Top 8 list of longest living sea creatures.

Galapagos Tortoise - 177 years.

Red Sea Urchin - 200 years.

R
Copyright; Arnaud van der Veere, Netherlands 102




Rougheye Rockfish - 205 years.
Bowhead Whale - 211 years.

Koi fish - 226 years.

Ocean Quahog - 400 years.

Antarctic Sponge - 1,550 years.
Turritopsis Nutricula Jellyfish - immortal.

One of the main reasons is the minimal gravity and no continue air pressure. Due to the different powers
of the sea life can be prolonged.

Air pressure, the outside force we depend on

Air pressure is the force exerted by the weight of air molecules which obey the law of gravity.
Atmospheric pressure is determined by the amount of air directly above a person or object. At sea level
(mean sea level pressure (MSLP), the atmospheric pressure is 1013.25 mbar (101.325 kPa; 29.921 inHg;
760.00 mmHg) or PSI. At higher altitudes, the PSI decreases due to lower air pressure and density. Skin
adjusts easily to changes in pressure, but the cavities within the body, such as the lungs, ears, and
sinuses, do not adjust automatically. This is why many people experience a popping in their ears while
taking off in an airplane or driving through mountains.

The highest adjusted-to-sea level barometric pressure ever recorded on Earth (above 750 meters) was
1084.8 hPa (32.03 inHg) measured in Tosontsengel, Mongolia on 19 December 2001. The highest
adjusted-to-sea level barometric pressure ever recorded (below 750 meters) was at Agata in Evenk
Autonomous Okrug, Russia (66°53’N, 93°28’E, elevation: 261 m, 856 ft) on 31 December 1968 of 1083.8
hPa (32.005 inHg). The Dead Sea, the lowest place on Earth at 430 meters (1,410 ft) below sea level, has
a correspondingly high typical atmospheric pressure of 1065 hPa.

The lowest non-tornadic atmospheric pressure ever measured was 870 hPa (0.858 atm; 25.69 inHg), set
on 12 October 1979, during Typhoon Tip in the western Pacific Ocean. The measurement was based on an
instrumental observation made from a reconnaissance aircraft.

Boiling water

Pure water boils at 100 °C (212 °F) at earth's standard atmospheric pressure. The boiling point is the
temperature at which the vapor pressure is equal to the atmospheric pressure around the water.
Because of this, the boiling point of water is lower at lower pressure and higher at higher pressure.
Cooking at high elevations, therefore, requires adjustments to recipes. A rough approximation of
elevation can be obtained by measuring the temperature at which water boils.

The pressure of air that is present outside the body is the same as that of the air present ‘inside’ the
body. The air that is constantly present in the lungs, ears, and nose has the same atmospheric pressure
as the air on the outside of the ears, nose, and chest. (Newton's third law)

Just below the lungs is a muscle called the diaphragm. When a person breathes in, the lungs get air in it
(or expands). The lungs on expansion move the diaphragm down. The diaphragm, which is a dome-
shaped muscle becomes more “flattened”. When the lung volume increases, the pressure in the lungs
decreases (Boyle's law). Since air always moves from areas of high pressure to areas of lower pressure,
air will now be drawn into the lungs because the air pressure outside the body is higher than the
pressure in the lungs.
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Boyle’s law, also called Mariotte’s law, a relation concerning the compression and expansion of a
gas at constant temperature. This empirical relation, formulated by the physicist Robert Boyle in
1662, states that the pressure (p) of a given quantity of gas varies inversely with its volume (v) at a
constant temperature; i.e., in equation form, pv = k, a constant.

The British scientist James Clerk Maxwell and the Austrian physicist Ludwig Boltzmann, in the 19th
century, led in establishing the theory, which became one of the most important concepts in
modern science.

The simplest kinetic model is based on the assumptions that: (1) the gas is composed of a large
number of identical molecules moving in random directions, separated by distances that are large
compared with their size; (2) the molecules undergo perfectly elastic collisions (no energy loss) with
each other and with the walls of the container, but otherwise do not interact; and (3) the transfer of
kinetic energy between molecules is heat. These simplifying assumptions bring the characteristics of
gases within the range of mathematical treatment.

Such a model describes a perfect gas (g.v.) and is a reasonable approximation to a real gas,
particularly in the limit of extreme dilution and high temperature. Such a simplified description,
however, is not sufficiently precise to account for the behavior of gases at high densities.

Based on the kinetic theory, pressure on the container walls can be quantitatively attributed to
random collisions of molecules the average energy of which depends upon the gas temperature.
The gas pressure can, therefore, be related directly to temperature and density. Many other gross
properties of the gas can be derived, such as viscosity, thermal and electrical conduction, diffusion,
heat capacity, and mobility. In order to explain observed deviations from perfect gas behavior, such
as condensation, the assumptions must be appropriately modified. In doing so, considerable insight
has been gained as to the nature of molecular dynamics and interactions.

The opposite process happens when a person breathes out. When a person breathes out the diaphragm
moves upwards and causes the volume of the lungs to decrease, the air inside lungs takes up the lesser
volume or has now higher pressure. The pressure in the lungs will increase, and the air that was in the
lungs is forced out towards the lower air pressure outside the body.

Human bodies are used to air pressure. The air pressure in the lungs, ears, and stomachs is the same as
the air pressure outside of the body, which ensures that nobody gets crushed. The body is flexible
enough to cope when the internal and external pressures aren’t exactly the same.

The effects of air pressure on the body can be illustrated by:

Blood pressure: Just as its name implies, blood moves through the body using a pressure system created
by the heart. It makes sense that this pressure would be affected by the pressure in the air around.
According to biometeorologist Jennifer Vanos, Ph.D., when the barometric pressure drops, so does the
blood pressure. For some, this might mean a feeling of dizziness or even blurred vision.

Headaches: In an interview with the New York Times, Dr. Matthew Fink, a neurologist in chief at New
York-Presbyterian Hospital/Weill Cornell Medical Center, explained that low barometric pressure can
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cause headaches or migraines by creating a pressure difference between the atmosphere and the air-
filled sinuses. The problem is exacerbated when the sinuses are congested or blocked for any reason.

Joint pain: Researchers at Tufts-New England Medical Center in Boston surveyed 200 patients with knee
osteoarthritis and found a link between changes in barometric pressure and ambient temperature and
changes in knee pain severity. It's not clear why a falling barometer would exacerbate joint pain and
arthritis. It could be that barometric pressure affects the viscosity of the fluid that lines joint sacs, or it
could be that it triggers the pain responses in the nerve endings of the joint. Either way, it's what your
grandma has been saying for years: Some people feel pain in their joints when a storm is approaching.

The electric connection, the “key of life”

After reading all the reasons for aging and what can do to measure and work on it is most important to
understand the source of life itself. Most scientists struggle to make sense of what life itself is. Many
religions are built to explain the reasons for living and how to do it. But the source has remained a secret
until now.

When people eat or drink, the large pieces of food get broken down by digestion, creating smaller and
smaller parts until reaching the level of molecules. Those molecules can absorb by cells for the next step.
This process is called cellular respiration. All of those molecules and elements in the body have the
potential to create electrical impulses. Those impulses are dependent on the situations within the
specific body systems, like the brain or heart, at the time.

Everything is made up of atoms, and atoms are made up of protons, neutrons, and electrons. Protons
have a positive charge, neutrons have a neutral charge, and electrons have a negative charge. When
these charges are out of balance, an atom becomes either positively or negatively charged. The switch
between one type of charge and the other allows electrons to flow from one atom to another. This flow
of electrons, or a negative charge, is what is called electricity. Since the body is huge masses of atoms, its
generates electricity

The most famous electrical current within the body is the heart rhythm. Hearts contain within them, a
grouping of cells known as Sinoatrial node (SA node). The cells within the SA node, contain electrolytes
both inside and outside of the cells. The most common electrolytes within the body are sodium,
potassium, calcium, magnesium, phosphorus, and chloride.

Interesting to note: according to the special theory of relativity, electric and magnetic fields are
two aspects of the same phenomenon depending on a chosen reference frame of observation—an
electrical field in one reference frame may be perceived as a magnetic field in a different
reference frame.

Electricity is a key to survival. Electrical signals are fast. They allow for a nearly instantaneous response to
control messages. If the body did rely on the movement of chemicals to we would've died out a long
time ago as chemical reactions are relatively slow to perform. If chained to go from point A to B it would
take much too long to generate a fast response.

R
Copyright; Arnaud van der Veere, Netherlands 105




Electrolytes crossing cell membranes, creating electrical discharges, is only one of the countless ways the
body uses the food we eat to create energy and power to do work. This is why the food content is
classified into calories. A calorie is a unit of energy.

It is important to review the initial process more closely. The negative charge is the natural resting state
of cells. It's related to a slight imbalance between potassium and sodium ions inside and outside the cell,
and this imbalance sets the stage for electrical capacity.

The sodium-potassium gate.: At rest, cells have more potassium ions inside than sodium ions, and there
are more sodium ions outside the cell. Potassium ions are negative, this implies that the inside of a cell
has a slightly negative charge. Sodium ions are positive, on its turn the area immediately outside the cell
membrane is positively charged. At rest, there isn't a strong enough charge difference to generate
electricity, though.

When the action is needed the body opens the gate. The membrane gate opens, sodium and potassium
ions move freely into and out of the cell. Negatively charged potassium ions leave the cell, attracted to
the positivity outside the membrane, and positively charged sodium ions enter it, moving toward the
negative charge. The result is a switch in the concentrations of the two types of ions -- and a rapid switch
in charge. The first impulse creates a serial effect and the gate of the next cell opens, creating another
charge, and so on. Like an electrical series connection, the electrical impulse moves from a cell to cell in
microseconds moving the message around.

Generally, it is considered that each cell in the human body has a "membrane potential." That is a
difference in (electrical) charge between the inside and the outside of the cell. In most cells, the
difference is approximately 70 millivolts. Body capacitance is the physical property of the human body
that has its act as a capacitor. Like any other electrically-conductive object, a human body can store
electric charge if insulated. The actual amount of capacitance varies with the surroundings; it would be
low when standing on top of a pole with nothing nearby, but high when leaning against an insulated, but
grounded large metal surfaces, such as a household refrigerator, or a metal wall in a factory.

Synthetic fabrics and friction can charge a human body to about 3 kV. Low potentials may not have any
notable effect, but some electronic devices can be damaged by modest voltages of 100 volts.

Body capacitance was a significant nuisance when tuning the earliest radios; touching a tuning knob
would couple the body capacitance into the tuning circuit, slightly changing its resonant frequency.

A practical proof of the bodies electric current are the “Touch sensors” everyone uses every day. The
body capacitance can be used to operate pushbutton switches, elevators, or faucets. Certain voltage
tester probes rely on body capacitance. A capacitive touch sensor responds to close approach (but not a
force of touch) of a part of a human body, usually a fingertip. The capacitance between the device itself
and the fingertip is sensed. Capacitive touchscreens don't require applying any force to their surfaces,
which makes them easier to use and design in some respects. Furthermore, because of body
capacitance, people act as good antennas, and some small televisions use people to enhance reception
(besides this we also have the so-called Triboelectric effect / (General Physics) static electricity generated
by friction. Also called: frictional electricity. This can generate high powers)

A strong reason why it is possible to see aging from the skin is the fact that the skin is the most
"electropositive" everyday material, because of the electrolytes in the cells such as sodium, calcium, and
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magnesium. These elements readily give up electrons to form a positive voltage in the skin. That voltage
can get quite high; the average static spark is in the low tens of thousands of volts. The reason the
average static spark isn't really damaging (painful, yes,) is because of the relatively high resistance of the
skin (which helps to hold that charge; the skin becomes a "dielectric", like the materials in a capacitor),
which can be in the high hundreds of thousands of ohms, meaning the actual amount of current moving
during a static spark is normally in the milliamps.

Pregnancy is the transfer of life instead of the event of new life

Many scientists speak of “new life” when referring to the birth of a baby. But this is factual a mistake.
New life should come from absolutely nothing. It should occur from an unsupported material which
does not carry life in itself.

Conception is the moment the sperm cell enters the egg cell and is accepted. The first zygote is a fact
followed by mitosis (cell dividing) and a further growth of a fetus into a baby. This biology is
commonly known and accepted by all scientist and common people in the world.

Everybody also agrees on the fact that the spermatozoid and the egg cell are both living and fully
functioning organisms. Both do carry life inside. When two living cells interact and melt to start a
new organism we can assume that the life in both living cells is transferred into the new organism.
There is no moment of death, stop or complete reboot of these cells before the new organism starts
to grow.

With this fact it is proven that life never START to exist but that it is TRANSFERRED from a living
organism through fertilization into a new organism. It is transferred, not new.

Nerve cells communicate with each other by acting as “transducers:” creating electrical signals (very
small voltages and currents) in response to the input of neurotransmitters, and when stimulated by
electrical signals. If an electric current of sufficient magnitude is conducted through a living creature
(human or otherwise), its effect to override the tiny electrical impulses normally generated by the
neurons, overloading the nervous system and preventing both reflex and volitional signals from
being able to actuate muscles. Muscles triggered by an external (shock) current than involuntarily
contract, and there’s nothing the victim can do about it.

This problem is especially dangerous if the victim contacts an energized conductor with the hands.
The forearm muscles responsible for bending fingers tend to be better developed than those
muscles responsible for extending fingers, and if both sets of muscles try to contract because of an
electric current conducted through the person’s arm, the “bending” muscles win, clenching the
fingers into a fist. If the conductor delivering current to the victim faces the palm of the hand, this
clenching action forces the hand to grasp the wire firmly, thus worsening the situation by securing
excellent contact with the wire. The victim is completely unable to let go of the wire.

Medically, this condition of involuntary muscle contraction is called tetanus. Electricians familiar
with this effect of electric shock often refer to an immobilized victim of electric shock as being “froze
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on the circuit.” Shock-induced tetanus can only be interrupted by stopping the current through the
victim.

Even when the current is stopped, the victim may not regain voluntary control over the muscles for
a while, as the neurotransmitter chemistry has been thrown into disarray. This principle has been
applied to “stun gun” devices such as Tasers, which is based on the principle of momentarily
shocking a victim with a high-voltage pulse delivered between two electrodes. A well-placed shock
has the effect of temporarily (a few minutes) immobilizing the victim.

Electric current is able to affect more than just skeletal muscles in a shock victim. The diaphragm
muscle controlling the lungs, and the heart can also be “frozen” in a state of tetanus by electric
current. Even currents too low to induce tetanus are often able to scramble nerve cell signals
enough that the heart cannot beat properly, sending the heart into a condition known as fibrillation.
A fibrillating heart flutters rather than beats and is ineffective at pumping blood to vital organs in
the body. In any case, death from asphyxiation and/or cardiac arrest surely result from a strong
enough electric current through the body. Ironically, medical personnel uses a strong jolt of electric
current applied across the chest of a victim to “jump start” a fibrillating heart into a normal beating
pattern.

How AC affects the body depends largely on frequency. Low-frequency (50- to 60-Hz) AC is used in
the US (60 Hz) and European (50 Hz) households; it can be more dangerous than high-frequency AC
and is 3 to 5 times more dangerous than DC of the same voltage and amperage. Low-frequency AC
produces extended muscle contraction (tetany), which may freeze the hand to the current’s source,
prolonging exposure. DC is most likely to cause a single convulsive contraction, which often forces
the victim away from the current’s source. [MMOM]

AC's alternating nature has a greater tendency to throw the heart’s pacemaker neurons into a
condition of fibrillation, whereas DC tends to just make the heart stand still. Once the shock current
is halted, a “frozen” heart has a better chance of regaining a normal beat pattern than a fibrillating
heart. This is why “defibrillating” equipment used by emergency medics works: the jolt of current
supplied by the defibrillator unit is DC, which halts fibrillation and gives the heart a chance to
recover.

CURRENT THEORIES OF AGING

The mentioned theories of aging are focused on parts of human existence, on the details.

Each part has its importance in the total of the aging process. It is clear that only the total creates the
permanence of living. Not the individual part. But an individual “weakness” is a disturbance in the
optimum living situation. The parts should be addressed and researched but to get a maximum out of
life, the real focused should be the improvement of strong points and not the focus on the weak. Age
Control is focused on the promotion of the strong, researching the weak, creating a balance and find
ways to improve the best parts to let last health the longest possible.

1. Disengagement Theory

Withdrawal may be initiated by the aging person or by society and may be partial or total. As people age,
they experience greater distance from society & they develop new types of relationships with society.
Some spiritually developed societies (such as the American Indians) created a system where elderly
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voluntary did withdraw from all activities to die. Being disconnected from a strong social environment
loads a lot of stress on the individual.

2. Activity Theory

Activity theory emphasizes the importance of ongoing social activity. This theory suggests that a
person's self-concept is related to the roles held by that person i.e. retiring may not be so harmful if the
person actively maintains other roles, such as familial roles, recreational roles, volunteer & community
roles. To maintain a positive sense of self the person must substitute new roles for those that are lost
because of age.

3. The Neuroendocrine Theory

This system is a complicated network of biochemicals that govern the release of hormones which are
altered by the walnut-sized gland called the hypothalamus located in the brain. The hypothalamus
controls various chain-reactions to instruct other organs and glands to release their hormones etc. The
hypothalamus also responds to the body hormone levels as a guide to the overall hormonal activity. But
as while growing older the hypothalamus loses it precision regulatory ability and the receptors which
uptake individual hormones become less sensitive to them. Accordingly, as aging continues the secretion
of many hormones declines and their effectiveness (compared unit to unit) is also reduced due to the
receptors down-grading

4. The Free Radical Theory

1956. The term free radical describes any molecule that has a free electron, and this property makes it
react with healthy molecules in a destructive way. Because the free radical molecule has an extra
electron it creates an extra negative charge. This unbalanced energy makes the free radical bind itself to
another balanced molecule as it tries to steal electrons. In so doing, the balanced molecule becomes
unbalanced and thus a free radical itself. It is known that diet, lifestyle, drugs (e.g. tobacco and alcohol)
and radiation etc., are all accelerators of free radical production within the body.

5.The Membrane Theory of Aging

According to this theory, it is the age-related changes of the cells ability to transfer chemicals, heat and
electrical processes that impair it. As aging continues the cell membrane becomes less lipid (less watery
and more solid). This impedes its efficiency to conduct normal function and in particular, there is a toxic
accumulation

6. The Mitochondrial Decline Theory

The mitochondria are the power-producing organelles found in every cell of every organ. Their primary
job is to create Adenosine Triphosphate (ATP) and they do so in the various energy cycles that involve
nutrients such as Acetyl-L-Carnitine, CoQ10 (ldebenone), NADH and some B vitamins etc.
Enhancement and protection of the mitochondria is an essential part of preventing and slowing aging.
Enhancement can be achieved with nutrients, as well as ATP supplements themselves

7. The Cross-Linking Theory

The Cross-Linking Theory of Aging is referred to as the Glycosylation Theory of Aging. In this theory, it is
the binding of glucose (simple sugars) to protein, (a process that occurs in the presence of oxygen) that

causes various problems. Once this binding has occurred the protein becomes impaired and is unable to
perform as efficiently. Living a longer life is going to lead to the increased possibility of oxygen meeting
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glucose and protein and known cross-linking disorders include senile cataract and the appearance of
tough, leathery and yellow skin.

8. Aging by Program *

There is strong evidence supporting the suggestion that aging is in some manner programmed into each
species, including humans. This may be controlled neurologically or hormonally through the
hypothalamus. Other studies suggest that aging is controlled by the thymus. The gland atrophies at
about the onset of adolescence. This implies that aging occurs more readily in the absence of the
thymus gland. In studies, cultured cells of a specific type divided a consistent number of times. This
implies that the cell’s life cycle is controlled within the cell, rather than externally by the hypothalamus
or thymus. Scientists agree that although normal cells may have a limited number of times they can
divide this is only rarely if ever, reached in the body.

9. Gene Theory *

The gene theory states that aging is programmed due to one or more harmful genes within each
organism. The gene theory suggests that human lifespan is an inherited trait. Studies show that identical
twins die at similar ages when compared to fraternal twins or siblings.

10. Autoimmune Theory

The autoimmune theory proposes that the immune system is programmed so that it is no longer able to
faultlessly distinguish foreign proteins from the body’s own proteins. If this happens the body’s immune
system will attack and destroy its own cells. It is well documented that the effectiveness of the immune
system peaks at puberty and gradually declines thereafter with the advance in age.

11. Wear-and-Tear Theory *

The wear and tear theory of aging was first introduced by Dr. August Weismann, a German biologist, in
1882. It is very logical because it is what happens to the nonliving things that people observe around
them (i.e. components of an aging car break due to repeated use). Cells and tissues have vital parts that
wear out resulting in aging. Parts of the body eventually wear out from repeated use killing the parts and
then the body.

12. The rate of Living Theory *

The rate of living theory suggests that each animal, and perhaps each cell, has a specific amount of
metabolic energy available to it and that the rate at which this energy is used determines the animal’s
length of life. Studies have demonstrated that rats kept on restricted diets and in cold environments live
longer. Rats in these conditions have the appearance and behavior of younger animals.

*-These theories have been proven invalid due to the introduction of the Gravity / Air pressure facts. As
this is not a theory but a proven everyday fact of life.

In order to comply with the more traditional culture of aging, it is advised to follow the current order
of “help aging to be healthy” such as :

The process of aging is not easy to understand and often scientist takes parts of the process to define all
of it. Arnaud van der Veere suggests that it is impossible to explicitly tell when and where aging starts
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after birth as this is an individual path. Fact is that it needs a vision from a biological and psychological
point of view. It is impossible to separate one from the other.

Growing up and getting older is a matter of biological change in balance. At the first stages of life, all is
focused on growth, change, build and get to a point of fertility where multiplication is the goal. The
theory of Bio-balance could explain this more clearly. This theory of bio-balance is created to distinguish
the levels of biological activity and biochemical levels within the human system without calculating the
psychological factors which play an important role in the developments as human beings.

The bio-balance is measured in the degree of recuperation and physical activity of the human body:
Bio-balance level 90+ % refers to a body in constant repair and growth. There is

90% is referring to a positive repair/building function with less than 10 % breakdown or destruction.
80% is referring to a positive repair/building function with less than 20% breakdown/destruction
70% is referring to a positive repair/building function with less than 30% breakdown/destruction
This does continue until death.

It is possible to divide the life period into several biological phases:

e Zeroto 4 is the time where growing up (building) takes around 90+% of biological abilities. In
normal disease-free circumstances, a child develops all fundaments with which it has to do all its
life. The development and programming of the digestive tract which rules all future digestive
processes are founded during this first 4 years. The theory is that during this phase in life all
digestive fundaments are built for later digestive functions and little or no changes can be made
to influence this. This fact is important for diets, physical relocation of the individual and disease
development due to relocation.

e 4 -—8isa child development stage where motoric control, biological choices (what food to like)
and environmental choices are made. Besides the neurological tuning of the system, there is an
activity planning. This activity planning creates a design for future health and movement of the
individual. The growth and recuperation factor is slowing down to 80+%. It is of vital importance
for further development that the child learns to be physically active and gender-specific in
coordination. Gender specificity is important in all of its developments on a physical and mental
level. Hereby it is — from a science point of view —important that there is a complete gender
acceptance of the individual and role play is not enforced nor encouraged. Things all have their
natural ways. (Gender is not specified)

e 8—12isan age of biological awareness for most children. A difference starts to occur between
boy and girl. A small group becomes aware that they are different. This group steps into a new
psychological reality which can affect its biological processes. The growth rate is around 80+ %
but there is a partial separation in biological development structure. The hormone activity is
increasing and at some parts of the body, the biological rate moves up to 90+ % while other
parts stay the same. This is an important factor of bio-balancing. This bio-balance affects the
biological/psychological development of the child. Environmental effects are strong. One of the
reasons why the environmental effects are important is a change in information gathering and
processing. Both have a direct effect on biology.

e 12 -16/18. During this phase a more distinctive development difference between boys and
girls becomes apparent. The biological development is visible and selective. Biologically different
boys and girls features with all physical shapes based on past developments and genetic
information become visible. Environmental influence is a marker in individual biological
development. Some parts of the body (also dependent on physical activity) are moving to bio-
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balance state 70+% while other parts are varying between 80-90%. Cultural influences have a
strong influence on the gender differences and roleplay. In many countries, the female is
brought into an inferior position and male dominance becomes the norm. This has a biological
effect on the defense system of the body. Due to this cultural differences, male development
becomes more testosterone depended and female tends to be forced into an estrogen ruled
behavior. This seems to have the first effect of lifespan.

e After 18 there is a measurable change in bio-balance in most children / young adults.
Stabilization is the general term. The balance becomes evenly for most body parts and a slowing
down of biological activities to a rating of 70%. In many cases, in the current physical activity
level, a tendency occurs to go for the minus 70%. But there seems to be a change in city and
countryside development. The city development shows a slower biological pace than this in the
countryside. Again the physical activity could be the indicated factor of this difference.

e Ataround 22 — 25 the biological activity slows down in most people. As mentioned before the
difference between city and countryside physical and mental development becomes apparent.
Currently, it is considered an age differentiation of at least 5 — 7 years between city and
countryside persons, male and female. A major factor is pears, environment, and psychological
pressure. One of the major differences — still — is the biological factor. City youth, in general, has
a lower physical development. The bio-balance goes to minus 70% with a hang to 65+%. In
current statistics, people who grow up in the countryside starts a family (multiplication factor) at
this age.

e Between 25— 30 There is a bio-balance of around 65+% stable. Most city people come to the
multiplication phase and a new lifestyle start is set to develop. Biological this period in life is a
stable area but also one where most slow developing diseases get their roots for further growth.
Physical and mental condition development is most important for a strong foundation in the
future. For city citizen, this period is often one where studies are finished and in which work
becomes a major important part of life and also a source of conflicts and stress in development.
Career planning is the cause of most “modern” diseases.

e After 30 the changes in bio-balance become stronger to the “negative” side. Old habits kick in,
injuries get a new appearance and the mental part becomes a ruling factor over the biological
processes. During this time the differentiation gap between men and women becomes wider.
The bio-balance gets more and more off-balance. Lifestyle and genetic load seem to be a major
part. Physical activity and the right balance of mental development, training and actual
application (challenges) is important. The first move for less physically dangerous to more skill
based must be made. Introduction of breath control, balance improvement, and food changes
are needed. Rethinking the food balance is important. Psychologically the feeling that aging
starts in this period of life is one of the most important markers in the aging study. If to set a
psychological / feel marker for when aging starts it is here. That is why this period is said to be
the FIRST AGE MARKER.

e For both genders the age of 35, generally speaking, is a turning point in the bio-balance state.
Most people enter the 50% state at which the balance of building and breaking comes to a
critical stage. During the last few hundred years, the 50% moment moved from 27-28 in the 19"
century (the period between 1800-1900) to 29-30 (1900 — 1940) and moved on to 30-32
between 1940 — 1960 with another move upward to 35 now. We expect this to increase under
good circumstances to 40 in 2050. One of the reasons seems to be that life is extended from 65
to 84+ within a relatively short period of fewer than 100 years. With the life extension, the
biological balance also changes. This implies that the older people get the bio-balance to vary
with it. During this period (fixed between 32 — 37/38 for most people) the psychological change
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has a major influence on biological stability. A factor such as stress and environment can cause a
biological impact on capacity and quality. In the female, the factor of fertility ability plays an
unconscious but strong role. When women did not have children at this particular age period
regret is strong or in search for confirmation of her decision. The cortisol/adrenalin struggle for
energy levels becomes stronger during this period.

e Around 40 — 50 the bio-balance moves to the negative side of 50%. More downsides of age
become ruling the daily life. Past and present gets entangled and visible in biological functioning.
People enter a critical stage of life were biological aspects and psychological effects develop a
personal scale of activity. This scale of (physical) activity defines the future health developments.
On the other hand, when most people experience physiological aging they also experience a
growing psychological wellbeing. Time of “have too” performance has passed, consolidation
begins and to many, it becomes a time for experiments on a mature level. Aging becomes
psychological maturity which has also a biological calming effect.

e Between 50 — 60 the bio-balance tumbles further. Here the SECOND AGE MARKER is set. In most
cases, people enter the 40% level which implies that the individual is losing more than
recuperating. Slowly there is a decrease in abilities varying from physical to mental. But it is a
fact that people seek other ways of living and loving. The individual who develops strong survival
skills will have fewer problems during this stage of life. There is two major chemical impact crisis
on the physical scale. Both male and female enter the “midlife crisis” which has a completely
different impact on both. Testosterone and estrogen are the main fertility hormones which have
a strong effect in this period. Female end there fertility at this stage of life and lose the ability to
carry children. This has an emotional destabilizing effect which appears to be different in each
individual. Male, on the other hand, seems unconscious to react to this phenomena by a twist of
testosterone production and a psychological change of interest. Most males become, conscious
or not, interested in younger women. It is suggested that the main reason is the loss of fertility in
females of the same age.

e Inthe period between 60 — 70 the bio-balance moves to the 30% level were many physical
abilities of the past must be considered lost. They do not return either improve. On the biological
level, the defense system becomes weaker and more diseases have a chance to attack. Most
long-term diseases occur during this period and reduce abilities with an even greater factor.
Muscular and joint system suffer the most of this period. Strength and flexibility decline through
dysfunctioning of red muscle tissue and cartilage leaking. Additional supplementation of specific
nutrients should be applied as a precaution for too many losses.

e The THIRD AGE MARKER is placed after the 70’s. It is here that the biomarker slowly moving to a
different age border. Where the 70’s where considered a real old age less than 100 years ago it is
now considered the new 60’s. Most 70+ persons are still vital and often even able to live an
active life. But this all depends on how active they have been before. During this period the
personal investment in physical and psychological development pay off. This is the Accumulative
Activity theory of health. All past activities leave a mark for later use. At this stage, more people
die and the factor of survival of the fittest becomes reality. The fittest are able not only to
survive but enjoy life. Others have a life but are not sure they are still living a meaningful life. The
bio-balance gets back to minus 30 and lower. “Fun to live, fine to love” is a saying that actually
suits this period of life the most.

In current age-related studies there is the opinion most people become old but have a too long period of
“sickness” / disease stretching out from 10 — 20 years, sometimes more. The economic effects of this are
enormous.
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Bringing this into general statistics and consider the male becomes 80+ and female 84+ years of age a
10 or 20 years of sickness it is compared to a 12,5 — 25% of a lifetime. The main goal of Age Control is
to limit this as much as possible. Keeping every person physically able also cut the general cost of
healthcare with around 25-30%.

Each older person not only suffers personally but need the care of at least 3 — 4 persons. This besides
time spends in consultations, revalidation, therapy, operations and medication treatments. The aging of
the population is continuing and expected to reach a global level of over 30% in 2030 and in some
countries, this level is reached before this time.

For professionals in the care industry, it is important to have tools to work with. Using biomarkers is one
way. Currently, biomarkers are considered measuring points on a chemical level. The goal is to create
operational tools to improve life quality by measuring and comparing statistical data. A bio-balance can
be measured using different age-marking points which have an individual value. These age-marking
points are divided into different layers (levels) of research and goal. The proposal is to use a simple and
professional leveling.

Measuring aging is an individual undertaking. Hereby dividing in genders and put on other criteria.
Important effective trigger points are;

e Gender

e C(Climate

e Environment
e Work

e Family base

e Freetime

e Mental state

e Intelligence
The 8 points of interest divide people into more specific measuring groups for the aging scale theory.
A bio-balance can be measured using different bio-trickier points which have an individual value. These
bio-trickier points are divided into different layers (levels) of research and goal.

Microcurrent and ATP

The body is very sensitive to the level of intensity of outside energy that is being applied. For
example, with the use of microcurrent, studies indicate that the most dominant levels of ATP
synthesis—300-500% increase in ATP—occurred when using values less than 400 pA, which follows
the Arnold Shultz law (highly diluted pharmaca or poisons enhance life processes, while strong
concentrations may inhibit these processes and even terminate them and the rule that
therapeutically applied energy (e.g., thermal agents, ultrasonic energy) must be of the proper
intensity per unit of time to stimulate the desired physiological response.. ) that states small doses
stimulate cell activity, larger doses hinder it, and still larger doses destroy it.

The frequency-specific body

Each person is frequency-specific and therefore affected by different specific sequences of
frequencies combined with lower levels of pA. Some good medical device manufacturers utilize
proprietary frequency-sequencing technology that canvasses a wide array of frequencies in a short
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period of time, allowing maximum potential results. Attempting to gain a positive result from
aimless low levels of electrical current without specific frequency sequences is simply not effective.

It is possible to measure the magnetic proportions of the human body by following instruments: the
magneto-cardiogram (MCG) and the magnetoencephalogram (MEG), respectively. The magnetic
fields of the body are very low level and typically require specialized equipment such as
superconducting quantum interference devices (SQUIDs).

Galvanic skin response (GSR) measures the electrical conductance between two electrodes placed
on the skin. This value is a mainstream measure used in lie detectors to help determine veracity and
in biofeedback technology to help promote relaxation. Besides relaxation, it also allows measuring
currency differences which show stress levels of muscles, tissues, and ligaments (joints). This technic
is found in different Asian health-science methods (f.i. acupuncture)

The human body is a strong emitter of infrared radiation, on the order of 100 watts, and
visualization of this emission is used in medical imaging. Thermography uses an infrared camera and
an associated software system to visualize the pattern of infrared emission, which it is not possible
to see directly but experience as heat. This method can detect changes as small as 0.01° Cin the
human body. Thermography can detect acute and chronic inflammatory conditions. This method is
documented by many research studies to show toxic accumulations, tumors, and other diseases,
often much earlier than x-ray mammaography or other imaging procedures, for example, in the case
of breast thermography (Amalu et al, 2006). Typically, thermography is used to locate hot spots and
left-right imbalances.

The gas discharge visualization (GDV) camera, developed by the Dr. Korotkov Co., St. Petersburg,
Russia, is perhaps the best-known form of contemporary high-voltage electrophotography-based on
the Kirlian effect (Kirlian and Kirlian, 1961) and was first discovered in Russia in 1948. Kirlian
photography was not introduced to the West until the 1970s because of communication difficulties
during the Cold War. This digital camera, introduced in the West in the late 1990s by its inventor,
physicist Dr. Konstantin Korotkov, comes with software and offers the advantage of using a lower
voltage than conventional Kirlian photography that is not felt as an electric shock by subjects.

The Vega-Grieshaber Company manufactured cameras to record the Kirlian emission of hands and
feet. In this setting, energy emission analysis on patients was developed by Peter Mandel, who
documented many clinical cases (Mandel, 1986).

The GDV camera uses pulses (10-microsecond) of high-frequency (1024 Hz), high-voltage electricity
(10-15 kV) that is selectable from several ranges. The time exposure of the sample is selectable from
0.5 to 30 seconds. In addition to still digital photography, recording digital video is also possible for
up to 30 seconds. A charge-coupled detector (CCD), which is a standard detector of low-level visible
light used in telescopes and other scientific instruments, detects the pattern of photons emitted from
each fingertip.

The simple recording takes place of 2 scales.
e The physical scale of measuring
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e The chemical scale of analyzing

Physical scale parameters of aging/biomarkers. Different markers are used on an individual scale as it has
proven to be impossible using the same method for all people. Here a number of possibilities.

e Physical length measured every 5/ 10 years

e Body weight

e Body fat % and calculated lean body mass

e Core temperature (different points of measurement)

e  Grip strength (hand power is a possibility) *

e Lifting power in 1RM *

e (Cardiovascular condition by measuring recovery time after exercise *
e Balance *

e Reaction time *

*- implies that this measurement is situation depended on and need more than one measuring the
moment

The chemical analyzing test consists of;
e Blood parameters as Fe and 02 transport (Hemoglobin)
e Testosterone / estrogen level
e Free protein/amino acids
e Agenetic test (DNA)
e Insulin

Other tests on a laboratory level for professional research of Aging are:

* Analysis of total IgG, IgE, IgM and IgA, serum/plasma concentrations of 14 cytokines, blood counts and
differential blood counts (performed by the recruiters locally), and phenotyping of T cells, B cells NK cells
and monocytes by immunofluorescence in proband samples

¢ Analysis of immune responses against CMV, in order to assess the effect of latent viral infection

¢ Analysis of autoantibodies against thyroglobulin (as an example of a tissue-specific antigen) and
antinuclear antibodies (as for an example for a systemic immune response)

¢ Analysis of susceptibility to Damage-Induced Cell Death (DICD) and Activation-Induced Cell Death
(AICD), respectively, by using apoptosis markers.

These tests are expensive but effective and can determine the level of bio-balance even more specific.
But they are used for general population research data.

Surprisingly, not all the useful DNA in chromosomes comes from evolutionary ancestors — some of
it was borrowed from elsewhere. DNA includes the genes from at least eight retroviruses. These
are a kind of virus that makes use of the cell's mechanisms for coding DNA to take over a cell. At
some point in human history, these genes became incorporated into human DNA. These viral
genes in DNA now perform important functions in human reproduction, yet they are entirely alien
to our genetic ancestry.
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Genes have been seen for decades as being the controlling factor that determines what each
individual is like physically, but genes are only a tiny part of DNA. The other 97% was thought to be
junk until recently, but now it is realized that epigenetics — the processes that go on outside the
genes — also have a major influence on development. Some parts act to control "switches" that turn
genes on and off or program the production of other key compounds. For a long time, it was a
puzzle how around 20,000 genes (far fewer than some breeds of rice) were enough to specify
exactly a living human being. The realization now is that the other 97% of DNA is equally important

The feeling of aging is relative. Most people get used to a changing body and environment. Adaptivity of
body in and mind makes the aging a relative process. But to enhance aging we need to approach the
change in a way to measure it. In former parts, it is mentioned that reference tables are needed to
compare.
Important factors that easily can be measured against a changing younger population are;

e Speed (sprint or fast actions)

e Reaction time (how fast do you react on certain stimulus)

e Power ( how often can you lift or move a specific weight)

e Cognitive reaction and solving (test = a problem occur and how (also with what and when) to

solve it)

Beside mentioned figures to monitor aging it is important to take emotional levels as part of the process.
A number of hard to measure but very interesting figures are:
e Emotional freedom. The feeling of being free in society.
e Interrelationship with friends
e Interaction with colleagues and higher placed persons
e Environments such as house and neighborhood
e Emotional connection with the family. Hereby we look at the levels of “love” within following
relationships
o Inrelation to spouse or partner
o Relationship to children if available
o Connection to rest of family

Emotions have a proven but irrational and difficult to measure the effect on aging. The samples of
people who got grey overnight when facing a serious emotional break or disaster are well known.
One of the most important parts of the aging process is how to cope with emotions. People who are
emotionally stable and able to suit every event into the harmony of their lives are able to reach a high
age. Stress is an important factor in diseases and death cases.

But control of the measuring process is needed for obvious reasons. It is important to collect data to
reach a consensus for treatment and lifestyle. It is possible to check stress levels and other negative age-
related factors with testing the levels of;

o Cortisol

o Testosterone / estrogen balance

o Ca/Mglevel
In other parts of the book, there are more test methods.
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Establishing the onset of aging is not an easy matter as it is completely individual and also different per
race, region, and lifestyle. Most people in the beauty industry have taken the age 20 / 21 as a start when
the first wrinkles appear. It is important to understand the difference between actual aging and
environmental influences. Skin is constantly exposed on the weather and environmental variations such
as buildings and nature. These influences do have an effect on toning, strength, and flexibility of the skin.
The idea that aging sets in on this particular age must be considered a commercial goal. Targeted age
group is venerable for commercial marketing messages and easily convinced to buy products they do not
need

Following the bio-balance, it is most likely to set the date of real aging at the moment the scale change
negatively and passes the 50/50 level. At that moment the body is no longer able to compensate for the
losses made. The negative scaling reduces the recuperation rate and influences all abilities. Aging is a
physical but also a cognitive process. Changes on a cognitive level are directly linked to the levels of
hormones and other active biochemicals in the body.

There is a difference between male and female aging. Both processes in different levels of chemistry and
psychological. The female aging process is faster in the first 2 decennia of maturation but seems to slow
down around the age of 23. The male maturation has a distinctive separation between a biological and
mental development. In recent decennia, the difference seems to have grown bigger and longer. One of
the main reason is the need for physical labor has decreased and males do no longer have the ability and
need to show high physical performances. The lack of wear out of the energy of physical labor got a side
effect in mental development. Most males take a longer mental/psychological time to develop from
male to mature. Currently, it is considered a male mature at age 30 — 35 years. This used to be 21 — 25
years in the 1950 and before.

Some theory has developed the idea that with an increase of overall age the time of maturity also is
changing. This accounts for male more than in the female. The female body still seems to be naturally
prepared for relatively young motherhood while the male becomes less able to become a father. The
physical and mental development of both is driving them apart in age and maturity. Here there is a
change in nature of which the consequences cannot be overseen yet.

An open case study in female electricity

This topic came along while researching the electric capacity of the human body. The statements
made are not scientifically verified yet. Many women experience electric shock sensations during
menopause. These electric shocks can affect the head and the inner layers of the skin. This
menopause symptom may occur on its own or it may precede a hot flash, a sudden and intense
feeling of heat in the body.

While researchers are trying to better understand this menopause symptom, some evidence
suggests that sensations of electrical shocks are the result of hormone fluctuations during
menopause, as estrogen directly affects the nervous and cardiovascular systems.

About Electric Shocks
Many women report that electric shocks occur just before a hot flash episode.
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It is estimated that 80% of middle-aged women suffer from back pain throughout their life. In some
of them, these problems are accompanied by electric-like shocks in several parts of their back.
Numerous known causes include disc compression, vitamin deficiency, or hormonal imbalance,
most of which can be successfully managed.

Although less common than hot flashes, electric shock sensations affect many menopausal women.
They happen not only during the day but also strike women during sleep.

During menopause, hormonal fluctuations have a direct effect on the nervous system. Changing
levels of estrogen can affect the nerve tissue, potentially causing women to feel sensations of
electric shocks. Some researchers postulate that misfiring of the neurons in the nervous system may
be responsible for feeling electrical shocks during menopause.

Hormone imbalance during menopause can disturb the hypothalamus in the brain, producing
vasomotor symptoms such as hot flashes. Electric shocks in menopause are experienced as a
precursor to hot flash episodes.

They might be a rare symptom for some women, but electric shocks in the legs can become a real
everyday obstacle. They are experienced in the lower extremities, but in many cases, they originate
in the lower back as a result of numerous conditions, such as disc herniation or diabetes.

Support Vitamin B complex
Vitamin E

Calcium

Potassium

Herbal supplements

Goodwin, J. (2012). What Causes Hot Flashes, Anyway? Retrieved April 27, 2016, from
http://consumer.healthday.com/women-s-health-information-34/estrogen-news-238/what-causes-
hot-flashes-anyway-663671.html

Office on Women's Health. (2012). Menopause and menopause treatments fact sheet. Retrieved
April 27, 2016, from http://www.womenshealth.gov/publications/our-publications/fact-
sheet/menopause-treatment.html

Processes that negatively influences aging:

Addiction; during the aging process it is possible to distinguish two major periods in which addiction
develops. The first period is for 12 — 18 years, the hormonal system is going through a turbulent phase
and substance addiction easily can develop. Most addictive substances have a direct effect on the

hormones such as adrenaline (ephedrine), dopamine and some others. As these hormones have a direct

link to testosterone and estrogen major parts of the metabolism do get involved. Addiction tendencies

such as a genetic predisposal of having addicted parents of family improve the possibility to a dangerous

level.
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Another sensitive period is between 30-35 years. During this period most environmental stressors reach
their highest level and addiction is one escape from reality. In most cases, the foundation of addiction is
laid during the puberty or young adolescence. Alcohol addiction is one of the best known.

Addiction has many shapes. The definition is; Addiction is a primary, chronic “disease” of brain reward,
motivation, memory and related circuitry. Dysfunction in these circuits leads to characteristic biological,
psychological, social and spiritual manifestations. This is reflected in an individual pathologically pursuing
reward and/or relief by substance use and other behaviors.

Addiction is characterized by an inability to consistently abstain, impairment in behavioral control,
craving, diminished recognition of significant problems with one’s behaviors and interpersonal
relationships, and a dysfunctional emotional response. Addiction often involves cycles of relapse and
remission.

Climate and infections;

Tropical climates are breeding ground for many infectious diseases caused by animals such as
mosquitoes (malaria). In most tropical countries the physical defense system has to work harder than in
sea- and colder land climates. Extremities in temperature differences (polar region as an example) force
the body to work harder on keeping it in the right condition and put a higher toll on the complete energy
and defense cycle (energy drain).

Disabilities;

Being born with a disability gives a lower degree of survival chance but also a need for more care. Each
disability demands specific care and most can be treated to a level of independent living. In general,
reasons must be found (research is needed), disable people die younger than not disable persons.

Genetic and chronical diseases

Longevity come through the female side of the family (mitochondrial DNA). This places the male side
under considerable pressure when chronic diseases or even genetic malfunctioning is on that side of the
family. Age is controlled by many different segments as found in this book but it is discovered that if the
longevity on the female side does not exist the person has a lower chance to get extended aging. The
changes on both sides decrease when there is a (negative) genetic condition or a serious chronic disease
(COPD for instance). In both cases, lifestyle becomes vitally important for a long-term healthy living.

Lifestyle;

To most people, their lifestyle is the biggest threat to become healthy old. Sedative, food consumption
and irregular living are a danger to long life.

Sleep disorders;

Sleep is vital to healthy aging. Sleep should be between 6-8 hours a day. There may be exceptional
people who have a shorter need but these are rare. Sleep disorder has a disturbing effect on the body
and mind. In the book of Arnaud van der Veere on sleep-disorder, there is mentioned that many
different reasons and treatments are possible. One conclusion can be made: having a lack of healthy
sleep is always of negative influence on aging.
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Neural downgrading

Sedative lifestyle, monotonous movements/repetitions and other reasons why the neural system does
not receive enough stimulation increases fall out.

Beside all passive test mentioned it is also possible to apply more active physical tests. To apply any of
these tests it is important to work with basic knowledge of physical education and testing. Grip power is
already mentioned, 1 RM and cardiovascular activities. But there are other types such as;

- cycling test

- endurance (for instance long hiking)

- obstacle race, the individual has to pass a route with obstacles

- resistance trial, taking a distance while overcoming a resistance (weight, elastic or otherwise)
- water test, swimming or water game

There are many ways to improve interest of the individual to put energy in personal performance and
health situation. Meeting other people is often one of the major stimuli to offer. People like to meet
during activities.

Immortality

The major question of the masses of the topic of aging is; When or how to become immortal. But during
all research it was discovered, not immortality itself is impossible, but in the current situation is the mind
of people not able to carry the burden of immortality. Why not?

During every interview with persons over 90 years old, the question of immortality came along. Not a
single person wanted to have it, even it was for free and without conditions. Amazing right? Especially
when after hearing the answers to the same question of 30+ persons.

Immortality is something of interest when people are young. Being young feels good and there is a wish
to continue the same situation forever. But that does not happen. The body is changing while aging and
these changes are not comfortable, nobody really likes them. The changes limit the joy of life.

Aging is gradually giving in to the abilities to be young. Step by step the abilities are lost. Even people
with extraordinary skills lose gradually all major abilities of their youth. And it irritates them but they
learn to accept and live with it. Underneed the acceptation there is still that young person desiring to
perform once again the way they did. Looking at old pictures or movies enlightens the fire and their mind
is at the same activity level again, but the body is no longer able to respond in the same way.

1. Isimmortality what a person wish for? If so consider the following:

2. People die, each death leaves a scare. When the number of scares becomes a burden, they will
tear even the strongest mind apart.

3. The world is changing all the time, it is impossible to keep up with all the changes.

4. During a lifetime many build favorite habits, have special places, meet interesting people and
more, they all change and disappear

5. If every day is a different life is great but what if every day becomes the same

6. Making plans is possible for a short time (approx. 100 years) but what if time has no end
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Age Control does not desire immortality. The goal is to live a healthy life as long as possible. To decrease
the unhealthy years to a minimum is the desire. Offer knowledge and all other possibilities to enhance
the individual life with years of happiness in good health and energy. That is the goal of the movement of
Age Control. Everybody should participate as one day the time comes for every person to use what we

offer.

3 — Hormones, enzymes, and neural system

Vital to all physiological processes in the body is the functioning of hormones and enzymes. Both are
considered the keys to vital living and the core of cell health. Keeping both in an optimal condition is the
first task of healthy aging. But before moving into the optimization it is important to understand
functioning and production. In enclosed tables, a short oversight of major functions is given.

List of Hormones and their Functions in the human body

HORMONE

Thyrotropin-releasing hormone
(TRH)

Corticotropin-releasing hormone
(CRH)

Growth hormone-releasing
hormone (GHRH)

Growth hormone inhibitory
hormone (GHIH) (somatostatin)

Gonadotropin-releasing hormone
(GnRH) or luteinizing hormone-

releasing hormone.

Dopamine or prolactin-inhibiting
factor (PIF)

Growth hormone

Thyroid-stimulating hormone
(TSH)

Adrenocorticotropic hormone
(ACTH)

FUNCTION

Stimulates the thyroid gland to
synthesize T3 & T4 hormones

Stimulates cortex of the adrenal gland
to secrete gluco and mineralocorticoids

Stimulates formation of growth
hormone,

Inhibits release of growth hormone,
TSH, insulin

Controls release of FSH, LH

Inhibits prolactin secretion.

Stimulates growth of the body

Releases T3 & T4

Stimulates adrenal cortex to produce

ENDOCRINE GLAND

SECRETING

Hypothalamus (HYP)

(HYP)

(HYP)

(HYP)

(HYP)

(HYP)

Anterior pituitary (AP)

(AP)

(AP)
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HORMONE

Prolactin

Follicle-stimulating hormone
(FSH)

Luteinizing hormone (LH)

Antidiuretic hormone (ADH) (also
called vasopressin)

Thyroxine (T4) and
triiodothyronine (T3)

Calcitonin

Cortisol

Aldosterone

Norepinephrine

Epinephrine

Insulin (B cells)

FUNCTION

Stimulates milk formation

Stimulates to form sperms in male and
Ova in the female.

Formation of ova in females &
production of testosterone

Limit water expulsion by the kidney. It
also constricts blood vessels and raises
blood pressure

Regulates body metabolism and heat

Reduces blood calcium. by enhanced
deposition in bone, decrease in
intestinal absorption and expulsion by
the kidney.

Increases blood sugar levels and
suppress the immune system

regulate blood pressure, sodium
conservation in the kidney

Also called noradrenaline, mobilize the
brain and body for action, promotes
vasoconstriction, increase blood
glucose levels and levels of circulating
free fatty acids

Also known as Adrenaline, increase in
heart rate, muscle strength, blood
pressure, and sugar metabolism, causes
smooth muscle relaxation in the
airways but causes contraction of the
smooth muscle that lines most
arterioles

Helps absorb glucose from the blood to
tissue and also release from the liver

ENDOCRINE GLAND
SECRETING

(AP)

(AP)

(AP)

Posterior pituitary

Thyroid

Thyroid

Adrenal cortex

Adrenal cortex

Adrenal medulla, locus
coeruleus (brain)

Adrenal medulla

Pancreas
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HORMONE

Glucagon (a cells)

Parathyroid hormone (PTH)

Testosterone

Estrogens

Progesterone

Human chorionic gonadotropin
(HCG)

Human somatomammotropin
(HCS)

Renin

1,25-Dihydroxycholecalciferol

Erythropoietin

Atrial natriuretic peptide (ANP)

Gastrin

Secretin

FUNCTION

Helps absorb glucose into the liver to
form glycogen

stimulates osteoclast activity within the
bone marrow,

Builds muscles, give masculine
character and also stimulate the
formation of sperms

Development of female reproductive
system.

Menstruation, Aids zygote
implantation, Lactation & sexual drive

Supporting the ovarian corpus luteum,
which in turn supports the endometrial
lining and therefore maintains
pregnancy but also a cancer marker
when increased levels measured in
mature subjects

Regulates carbohydrate and protein
metabolism of the mother to ensure
delivery to the fetus of glucose for

energy and protein for fetal growth

Helps maintain blood volume and
thereby blood pressure

Rises Blood calcium levels

Stimulates formation of red blood cells.

the balance of water, sodium,
potassium, and fat in the body

To secrete gastric juice

Water levels and water balance in the
body

ENDOCRINE GLAND
SECRETING
Pancreas

Parathyroid

Testes

Ovaries & Placenta

Ovaries & Placenta

Placenta

Placenta

Kidney

kidney/nephron

Kidney

Heart muscle

Stomach

Small intestine/duodenum
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ENDOCRINE GLAND

HORMONE FUNCTION SECRETING
Cholecystokinin (CCK) Stimulates fat and protein digestion in
the intestine.
Leptin Regulates energy balance. Inhibits adipose cells
hunger if needed
Ghrelin Stimulates hunger Gastro intestine

Amino Acid-Derived Hormones

The amino acid-derived hormones are relatively small moleculees that are derived from the amino acids
tyrosine and tryptophan. Its chemical name end in “-ine”. Examples include epinephrine and
norepinephrine, thyroxine and melatonin.

Peptide Hormones

Peptide hormones include molecules that are short polypeptide chains, such as antidiuretic hormone
and oxytocin produced in the brain and released into the blood. This class also includes small proteins,
like growth hormones and large glycoproteins such as follicle-stimulating hormone produced by the
pituitary. Amino acid-derived and polypeptide hormones are water-soluble and insoluble in lipids. These
hormones cannot pass through plasma membranes of cells; therefore, their receptors are found on the
surface of the target cells. The structures of peptide hormones oxytocin, growth hormone and follicle-
stimulating hormone are much larger than those derived from cholesterol or amino acids.

Lipid-Derived Hormones (or Lipid-soluble Hormones)

Most lipid hormones are derived from cholesterol and thus are structurally similar to it. The primary
class of lipid hormones in humans is the steroid hormones. Chemically, these hormones are usually
ketones or alcohols; their chemical names end in “-ol” for alcohols or “-one” for ketones. Examples of
steroid hormones include estradiol and testosterone. Other steroid hormones include aldosterone and
cortisol, which are released by the adrenal glands along with some other types of androgens. Steroid
hormones are insoluble in water and transported by transport proteins in the blood.

Eicosanoids

Eicosanoids also called 'local hormones' as they act on cells close to their site of production. Eicosanoids
have a short lifespan and break down fast. There are different types of eicosanoids. Three most known
types are prostaglandins, thromboxanes, and leukotrienes. Most eicosanoids are produced from
arachidonic acid. Arachidonic acid is a polyunsaturated fatty acid and a type of omega-6 fatty acid.
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PANCREAS Both enzymes and hormones, have

specific functions in the body and
often interact with each other.

The Pancreas produces both

I enzymes and hormones which are
—— ' ' both activ.e on the same channel
(digestive system) but at a different angle. Amylase
breaks down carbohydrate-
containing food into solvable
\ormones (endocrine syster™ nutrients. After entering the blood

l 1 l 1 system Insulin assist to get the
-

glucose (carbohydrates) into the
m cell. Here we see an important

additional effect of
enzyme/hormone.
Another sample is the Adrenal cortical steroids promoting adenosine triphosphatase within the energy
system. In the study of the aging process it is important to know which action comes first; the hormone
activity or the enzymatic reaction.

The answer to this is complicated as it depends on the chemical pathway. Most hormones only become
active after an exchange with enzymes. These enzymes are needed to change the shape of pro-
hormones and actual active hormones to other active products.

Hormones have specific interaction levels at target cells:
Permissiveness — one hormone cannot function without the assistance of another hormone. This
teamwork is needed for a full functioning of the reaction

Synergism — more than one hormone produces the same effect on a target cell. This avoids problems
when a specific hormone shows a malfunction/error

Antagonism — one or more hormones oppose the action of another hormone. This is needed to end
specific reactions and bring back to a neutral state.

R ———————
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The start of the action of enzymes is at the change of cholesterol in the first production step. There are
many types of enzymes. Too many to mention all in this book.

Enzyme
Category

Salivary
Enzymes

Salivary
Enzymes

Gastric
enzymes

Gastric
enzymes

Enzyme Name

Lingual lipase

Salivary amylase

Gastric lipase

Pepsin*

Source

Lingual
glands

Salivary
glands

Chief cells

Chief cells

Substrate

Triglycerides

Polysaccharides

Triglycerides

Proteins
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Product

Free fatty acids, and mono-
and diglycerides

Disaccharides and
trisaccharides

Fatty acids and
monoacylglycerides

Peptides
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Brush
border
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border
enzymes

Brush
border
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Brush
border
enzymes

Brush
border
enzymes
Pancreatic
enzymes
Pancreatic
enzymes
Pancreatic
enzymes
Pancreatic
enzymes

Pancreatic
enzymes

a-Dextrinase

Enteropeptidase

Lactase

Maltase

Nucleosidases
and
phosphatases

Peptidases

Sucrase

Carboxy-
peptidase*
Chymotrypsin*

Elastase*

Nucleases

Pancreatic
amylase

Small
intestine

Small
intestine

Small
intestine

Small
intestine

Small
intestine

Small
intestine

Small
intestine

Pancreatic
acinar cells
Pancreatic
acinar cells
Pancreatic
acinar cells
Pancreatic
acinar cells

Pancreatic
acinar cells

a-Dextrins

Trypsinogen

Lactose

Maltose

Nucleotides

e Aminopeptidase:
amino acids at the
amino end of
peptides

e Dipeptidase:
dipeptides

Sucrose

Amino acids at the carboxyl
end of peptides
Proteins

Proteins

e Ribonuclease:
ribonucleic acids

e Deoxyribonuclease:
deoxyribonucleic
acids

Polysaccharides (starches)
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Glucose

Trypsin

Glucose and galactose

Glucose

Phosphates, nitrogenous
bases, and pentoses

e Aminopeptidase:
amino acids and
peptides

e Dipeptidase: amino
acids

Glucose and fructose

Amino acids and peptides
Peptides
Peptides

Nucleotides

a-Dextrins, disaccharides
(maltose), trisaccharides
(maltotriose)
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Pancreatic Pancreatic Pancreatic  Triglycerides that have been Fatty acids and

enzymes lipase acinar cells emulsified by bile salts monoacylglycerides
Pancreatic Trypsin* Pancreatic Proteins Peptides
enzymes acinar cells

Other enzymes worth to mention are these active on a steroid-related level which involves other
important metabolic functions.

The interconnection of hormone and enzyme systems is strong. Very strong. When a malfunction occurs
in one system it is followed by errors in the other system with an accumulative effect. In the “wear and
tear theory of aging,” a layout for the “error effect” of this malfunctioning is produced. Production of all
hormones and enzymes takes place in the glands. Each gland receives orders through the transmission of
neurotransmitters send by nerve system which in the turn is controlled by the brain. The brain is a
responsive organ and reacts to different circumstances and observations in general from external sources.

The fundament of all action is the neural system. Only after this system starts transmitting information
through its pathways the body is able to respond to anything. Here is also the first part of aging which we
must control. Neurex is one way to get and keep a grip on it.

Neural system

The neural system is the true lifeline and transfers all “orders” of the brain into other parts of the body.
Each signal passes through a connected range of neurons and passes the neurites and dendrites with
lightning speed. A true electrical system.

The most general functional definition divides neural systems into
e sensory systems among which offer vision, hearing, touch, tasting, smell, and senses that acquire
and process information from the environment
e motor systems allow the organism to respond to received information by generating reactions
and responses. Action-reaction effect.

A less known but highly active system is collectively referred to as associational systems, they carry out
the most complex and least well-characterized brain functions.

e Neuroscientists and neurologists have divided the vertebrate nervous system anatomically into
the central system

e peripheral system
The central nervous system comprises the brain (cerebrum, cerebellum, and brainstem) and the spinal
cord. There are over 100 trillion neural connections in the average human brain, though the number and
location can vary. A synapse gives a command to the cell and the entire communication process typically
takes only a fraction of a millisecond. Signals travel along an alpha motor neuron in the spinal cord 431
km/h the fastest transmission in the human body. The peripheral nervous system includes sensory
neurons, which link sensory receptors on the body surface and specialized receptor structures such as
the ear, with processing circuits in the central nervous system. The motor portion of the peripheral
nervous system consists of two components. Motor axons that connect the brain and spinal cord to
skeletal muscles which make up the somatic motor division of the peripheral nervous system. The
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visceral or autonomic motor division consists of cells and axons that innervate smooth muscles, cardiac
muscle, and glands.

In the peripheral nervous system, nerve cells are located in ganglia, which are simply local accumulations
of nerve cell bodies (and supporting cells). Peripheral axons are gathered into nerves, which are bundles
of axons, many of which are enveloped by the glial cells of the peripheral nervous system, the Schwann
cells. In the central nervous system, nerve cells are arranged in two different configurations. Nuclei are
compact accumulations of neurons having roughly similar connections and functions, these collections of
nerve cells are found throughout the brain and spinal cord. Axons in the central nervous system are
gathered into tracts. Within a tract, glial cells of the central nervous system—astrocytes and
oligodendrocytes—envelop the central axons.

In the sensory portion of the peripheral nervous system, sensory ganglia lie adjacent to either the spinal
cord or the brainstem. The nerve cells in sensory ganglia send axons to the periphery that end in (or on)
specialized receptors that transduce information about a wide variety of stimuli. The central processes of
these sensory ganglion cells enter the spinal cord or brainstem. In the somatic motor portion of the
peripheral nervous system, axons from motor neurons in the spinal cord give rise to peripheral motor
axons that innervate muscles to control skeletal movements and most voluntary behaviors. The
autonomic division of the peripheral nervous system is more complicated.

Preganglionic visceral motor neurons in the brainstem and spinal cord form synapses with peripheral
motor neurons that lie in the autonomic ganglia. The motor neurons in autonomic ganglia innervate
smooth (white) muscle, glands, and cardiac muscle, controlling most involuntary (visceral) behavior. In
the sympathetic division of the autonomic motor system, the ganglia are in front of the vertebral column
and send their axons to a variety of peripheral targets. In the parasympathetic division, the ganglia are
found within the organs they innervate. Another component of the visceral motor system, called the
enteric system, is made up of small ganglia scattered throughout the wall of the gut. This gives the
impression and effect of an independent “brain system”. (2001, Sinauer Associates, Inc. Bookshelf ID: NBK11061 )

In reference to the aging process, it is understandable that the neural system is the weak link. Many
things can go and do go wrong. The first steps of neural growth and distribution are the training in
childhood. Coordination is programming the neural system in where to react. Precision training is how to
do it. Slowly movement is built that includes coordination, speed, and accuracy. Through training of
repetition more useful reflexes are built. With a built up “database” of reflexes more room in the brain
and neural system for other movement is created. The most important part of reflexes is the
unconscious reaction to programmed and suspected events. This programming gives space for other
movements. By programming, a complete personal movement and reaction sequences are created. A
good sample is the learning how to drive a car or bike.

Within this, due to the multifunctional neural actions, fear and joy are embedded. Emotions become a
part of the neural system and have an influence on personality and movement. How does it work?

Neurons have three basic parts:

1. Cell body: This part has a nucleus (contains DNA), endoplasmic reticulum and ribosomes (for
building proteins) and mitochondria (for making energy). Cell bodies are grouped together in
clusters called ganglia, which are located in various parts of the brain and spinal cord.
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2. Axons: These long, thin, cable-like cells send electrochemical messages (nerve impulses or
action potentials) along the length of the cell. Depending upon the type of neuron, axons can
be covered with a thin layer of myelin, like an insulated electrical wire and act like a true
conductor. Myelin is made of fatty acids, which helps to speed transmission of a nerve impulse
down the axon. Myelinated neurons are found in the peripheral nerves (sensory and motor
neurons), while nonmyelinated neurons are found within the brain and spinal cord.

3. Dendrites or nerve endings: small, branchlike cell parts connect with other cells and allow the
neuron to transfer its message to other cells or perceive the environment. Dendrites can be
located on one or both ends of the cell.

Action Potentials

How does the neural system transfer its signal messages from one side to the other side of the system?
The main reason is the existence of electric potential differences. These are called; Action potentials and
they are generated when voltage-gated sodium channels open as a result of the passage of local
electrical currents across the membrane.

These local currents occur at the site of an electrical stimulus
1 - depolarization produced by a generator potential at a sensory ending
2 - depolarization of the cell body produced by an EPSP (excitatory post-synaptic potential)
3 - depolarization produced by ligand-gated channels (receptors) on a post-synaptic membrane

Whenever a depolarization of the axon is sufficient to reach a threshold (when the resting potential
drops to around - 50 to -55 mv), voltage-sensitive sodium channels in the membrane open. As a
consequence, some Na+ ions move down both electrical and voltage gradients towards the Na+
equilibrium potential (about +40 to +60 mV) and cause the membrane potential to reverse for less than a
millisecond.

The All or Nothing Law (which applies to single axons) states that an electrical stimulus of a particular
size to an axon either produces an action potential or it does not.

The Threshold stimulus is the stimulus size (mV or mA) that just initiates an action potential

A stimulus that is insufficient to initiate an action potential is known as a Subthreshold Stimulus

A stimulus greater than the threshold stimulus is called a Suprathreshold stimulus: the action potential is
no different from that induced by a threshold stimulus and the swing of membrane potential is constant
in size

Classes of Neurotransmitters:

Acetylcholine

Biogenic amines (contains one or more amine groups)
Dopamina, Norepinephrine, and epinephrine
Serotonin
Histamine

Amino acids
GABA (gamma-aminobutyric acid)
Glutamate
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Glycerine

Peptides
Endorphins and enkephalins
Somatostatin

The neural system is fragile and it is possible to disrupt it. The following options of disruption do happen:

Delayed transmission. Nerves need to be kept in a good condition. One of the major ways to
keep nerves active is to feed them with different impulses and speed levels. Nerves must be
“played” with to keep active and “young”. When nerves serve the same speed day in and day out
they become “lazy”. Like a routine person does things without thinking a nerve act the same. But
when these routines happen too often a nerve also get slower and sometimes obstructed. Using
the same pathway leaves traces of energy in the neural shield (ganglia) which can create “false”
energy and disrupt a signal (wear and tear principle). When the transmission is delayed all
following procedures are delayed. This simple delay has a domino effect on all reactions
following.

Obstructed delay. As mentioned before obstruction can be caused by pollution of the passages
but also by injury or defects. Most of the time it is possible the neural system creates alternative
routes but not always. A neural obstruction in a chain creates delays or fall out of next steps.

Fall out or complete removal. Amputation is a clear sample of a malfunctioning neural system.
The system continues to send and “receive” ghost messages to not-existing parts of the body.
Chemical disturbances. The use of drugs and medicines can disrupt the neural system by or take
over the function of neurotransmitters with a different signal but “identical” chemistry or block
the transmission completely for a period of time.

Malfunctioning. Through a disease or otherwise, the nerves transmit parts of a wrong message.
This malfunction can lead to a change in cell information (cancer) or even destruction of cells
and tissue.

The sensitivity of the neural system is known as one of the major causes of aging. Keeping the system
healthy and productive is a need. Stimulation a must. Neurex is still one of the only exercises to keep the
neural system in a good condition until high age.

The connection between the neural, enzymatic and hormone system is one of impulse transfer. The
brain is a Reaction system that only acts upon an external or internal action. Hormones are produced
upon a need of the body while enzymes must make the use of the hormones possible. Many enzymes
also prepare, for instance, food, factors for the hormones to act upon. Realizing the potential complete
dependency of all three systems it is clear that any interruption leads to a domino effect in all systems.

Aging creates such disturbances by the following actions:

Regular use of each part of the system in daily life

Smaller than micro waste parts are left behind during these working days

Waste accumulation which becomes an obstacle in transmission or functioning

The neural system slows down and enzymes/hormones receive incomplete information
Incomplete information leads to a not “perfect” task delivery

Incomplete task delivery is followed by error accumulation

Error accumulation leads to falling out of functions

Fall out again tickers misfunctioning of tissues and organs

This misfunctioning built up errors in tissue and organ functions
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e Which leads to failing processes
e  With finally a complete termination of organs, tissue, and body.

Even the smallest error leads by accumulation to a final halt of the tissue, organ or even body. Waste is
something impossible to avoid. At every place, no matter where and how, when something works it
leaves some waste. It is impossible to have a perfect score at all time.

Within the mentioned systems, it is possible to stimulate, train and increase the neural system and
reach, doing so, a higher level of recuperation and cleaning. The neural system is in its best shape when
used frequently and by the challenge. The challenge of the neural system create new pathways and that,
in itself, promote the production and efficiency of the enzyme and hormonal system. It must be said that
the more active a person is able to create new pathways, the higher the concentration of steroid
hormones is.

It is proven that neural stimulation by improved activity also promotes the concentration and production
of steroid hormones more than the peptide versions. This unbalances could be lowered by the import of
high amino-rich foods through the digestive tracks (use of concentrated amino acids like Valine, Leucine,
Iso-leucine, Glutamine, Arginine to name the most important).

During seminars and lectures one of the most important questions is; do hormones help with the aging
process?

The answer is no. Why not?

The use of externally produced hormones is a disturbance of the local system. When an external dose is
used the local homeostasis must react. First, it must accept the incoming intruder as part of the system.
This intruder has a function which is stronger than the available levels. The hormone has a specific
function and starts to act upon that. The body responds by reacting on the action potential of the steroid
hormone. Enzymes must be produced to follow “orders” of the intruder and the neural system is set
upon action to transmit information. All these actions need time to build up, stabilize and broken down.

A body seeks homeostasis at all time. The intruding steroid hormone will have an effective period. Often
around 8 weeks and in some cases, it can go up to 12 weeks. After this period the body tries to undo the
changes made after all the body has its own programmed homeostasis which the intruder did disturb.

Steroid hormones have a direct effect on muscles. These muscles are stimulated to be active. If the user
is active the muscles respond by growth and demand for amino acids and ATP (energy). The use of
steroids promotes activity, even in small doses. If there are not enough activity chances are high that the
effectiveness of the steroid hormone is too low the measure.

Beside activity, the use of steroids also demands a food schedule that suits its use. There is a high
demand for proteins, vitamins, and minerals. But the exact amounts may vary per person and intensity
of activity. The exact amounts need to be guessed as calculation at this moment is still not possible. The
effect of high doses of vitamin and minerals can become toxic or at least disturb to the homeostasis and
create waste in the system. Waste that improves the already existing accumulation and disturbance of
the system.
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The effect of steroids on the body, even at low doses, is considered a disturbance and a reaction follow.
One of the major reaction is a lowering of individual production by the equivalent or more of the
imported product. Depending on the age it may result in a dependency and surely a fall back after stop.
A fall back is the time when the external user is stopped but the internal production is still down or even
not existing. The personal production must be promoted again, which, at a certain age, is no longer
possible. This is a high risk.

The use of eternal products is temporary. Every external product is not of the same chemical
composition as the personal body production. There are always chemical differences. These differences
create waste during the actions as some of the products cannot be fully used. The generated waste could
be cleaned but also some will be left behind causing hindering for other actions.

Using external action potential can exhaust the personal system. Most people who start using the
products are in one way or the other in a form of mental stress. They eager to become younger,
otherwise they do not take this drastic step to use the products. Being in a stress already caused an
increase in hormonal production. The complete package of hormones (external and internal) causes a
rush of energy which promotes activity and causes an emotional feeling of being younger. Actual nothing
changes as age is not a clock that can be turned back.

The use of external products give a temporary feeling of youth but by using it for a prolonged period of
time the effects are the opposite of what is desired for.
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4 Sleep

Sleep is an underestimated entity in the aging process. Understanding the need of sleep as an age
supporter there is a need to review the different phases and implications of it on health.

Before sleeping
Brain activity is measured in waves lengths with each of them a specific name and function.

e Beta waves are associated with day to day wakefulness. These waves are the highest in
frequency and lowest in amplitude, and more dyssynchronous than other waves. That is, the
waves are not consistent in their pattern. This desynchrony makes sense given the fact that day
to day mental activity consists of many cognitive, sensory, and motor activities and experiences,
and, thus, when awake, people are mentally dyssynchronous.

e During periods of relaxation, while still awake, the brain waves become slower, increase in
amplitude and become more synchronous. These types of waves are called alpha waves. Such
brain waves are often associated with states of relaxation and peacefulness during meditation
and biofeedback.

Different stages in sleep

Sleep is divided into different phases. There are 4 stages and the REM sleep. All these stages progress in
a cycle from stage 1-4 ( also called NREM = Non-Rapid Eye Movement stage, divided in N1 — N4) and end
with REM to start over again.

e During stage 1 the sleep is lightly and it is easy to wake up.

o  When entering stage 2 control slowly slips away and the sleep becomes deeper. Some people
have a feeling of falling down into a deep space, this phase takes around 50% of the sleep cycle.

o Phase 3 and 4 take around 30 % and the REM just 20%. Infants spend over 50% of REM sleep.

REM sleep.

REM = Rapid Eye Movement sleep. During REM the eyes start moving fast and the brain activity is
speeding up at different levels. When entering REM sleep, breathing becomes faster, irregular, and
shallow, the eyes jerk rapidly in various directions, and the limb muscles become temporarily paralyzed.
The heart rate increases, blood pressure rises, and males develop penile erections, females can have a
more vaginal extraction. When people awaken during REM sleep, they often describe bizarre and illogical
stories called dreams.

The first REM sleep period usually occurs about 70 minutes after falling asleep. A complete sleep cycle
takes 90 to 110 minutes on average. The first sleep cycle each night contain relatively short REM period
and a long period of deep sleep (Phase 4). As the night progresses, REM sleep periods increase in length
while deep sleep decreases. By morning, all time is spent in stages 1, 2, and REM.

A person awakened after sleeping just more than a few minutes is usually unable to recall the last
minutes before falling asleep. This sleep-related form of amnesia is the reason people often forget
phone calls or conversations from the middle of the night. It also explains why it is possible not to
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remember the alarms ringing in the morning if going back to sleep after turning it off. During the aging
process, this events become more frequent and take a long time for recuperation.

Since sleep and wakefulness are influenced by different neurotransmitter signals in the brain (serotonin
and norepinephrine), foods and medicines that change the balance of these signals affect whether
people feel alert or drowsy and how well they sleep. Caffeinated drinks such as coffee and drugs
stimulate parts of the brain and can cause sleep disorder (even insomnia), or an inability to sleep.

Many antidepressants suppress REM sleep. Heavy smokers often sleep lightly and have reduced amounts
of REM sleep. They tend to wake up after 3 or 4 hours of sleep due to nicotine withdrawal in the blood.
Many people who suffer from sleep disorders try to solve the problem of alcohol — a so-called nightcap.
While alcohol does help people fall into light sleep, it also takes away their ability to enter REM and
deeper, the more restorative stages of sleep. Instead, it keeps them in the lighter stages of sleep, from
which they can be awakened easily. Alcoholics show a disoriented consciousness in the morning. Sleep
deprivation is a strong aging promotor, the effects are clearly visible in physical and mental expression.

Everybody loses some of the ability to regulate the body temperature during REM, temperatures
changes in the environment can disrupt this stage of sleep. If REM sleep is disrupted one night, the body
doesn't follow the normal sleep cycle progression the next time it dozes off. In different scientific sleep
research projects, they discovered that instead of starting the new cycle, often people slip directly into
REM sleep and go through extended periods of REM until finally "catch up" on the sleep cycle. Hereby
the answer is “yes” to the question; can people catch up for lost sleep. But the answer is only “yes” when
it happens coincidentally and not often.

The effects of REM sleep deprivation (RSD) on neurotrophic factors, specifically nerve growth factor
(NGF) and brain-derived neurotrophic factor (BDNF), were assessed in 2000 by Sie et el. Neurotrophins
are proteins found in the brain and periphery that aid in the survival, functioning, and generation of
neurons; this is an important element in the synaptic plasticity process, the underlying neurochemical
foundation in forming memories. BDNF protein has been shown to be necessary for procedural learning
(a form of non-declarative memory). Since procedural learning has also exhibited consolidation and
enhancement under REM sleep, it is proposed that the impairment of procedural learning tasks is due to
the lack of BDNF proteins in the cerebellum and brainstem during RSD. In regards to NGF, the basal
forebrain (production and distribution of AcH in the brain), more specifically the medial septal area,
sends cholinergic (excitatory in the hippocampus) and GABAinergic (inhibitory) neurotransmitters
through fibers to the hippocampus target cells. These target cells then secrete NGF which plays a key
role in the physiological state of the hippocampus and its functions. It has been noted that REM sleep
increases the secretion of NGF, therefore it has been proposed that during RSD cholinergic activity
decreases leading to a decrease in NGF and impairment in procedural learning.

REM sleep begins in response to signals sent to and from different regions of the brain. Signals are sent
to the brain's cerebral cortex, which is responsible for learning, thinking, and organizing information.
Signals are also sent to the spinal cord to shut off movement, creating a temporary inability to move the
muscles ("paralysis") in the arms and legs. Abnormal disruption of this temporary paralysis can cause
people to move while they are dreaming.
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REM sleep stimulates regions of the brain that are used for learning. Studies have shown that when
people are deprived of REM sleep, they are not able to remember what they were taught before going to
sleep. Lack of REM sleep has also been linked to certain health conditions, including migraines. This also
refers directly to the aging process which accelerates with lack of sleep and even can exhaust a person
completely cutting years of a healthy life.

Macroscopic brain systems

Previous research has shown REM sleep to reactivate cortical neural assemblies post-training on a serial
reaction time task (SRT), in other words, REM sleep replays the processing that occurred while one
learned an implicit task in the previous waking hours. Results of PET scans indicate that bilateral cuneus
was significantly more activated during SRT practice as well as post-training REM. In addition, this
activation was significantly increased during REM sleep versus the SRT task. This suggests that specific
brain regions are specifically engaged in the post-processing of sequential information. This is further
supported by the fact that regional CBF (rCBF) during post-training REM sleep is modulated by the level
of high-order, but not low-order learning obtained prior to sleep. Therefore, brain regions that take part
in a learning process are modulated by both the sequential structure of the learned material (increased
activation in cuneus), and the amount of high-order learning (rCBF).

The positive correlation between sleep and memory breaks down with aging. In general, older adults
suffer from decreased sleep efficiency. The amount of time and density of REM sleep and SWS decreases
with age. Consequently, it is common that the elderly receive no increase in memory after a period of
rest. To combat this, donepezil has been tested in healthy elderly patients where it was shown to
increase time spent in REM sleep and improve next day memory recall.

Patients with Alzheimer's disease experience more sleep disruption than the healthy elderly. Studies
have shown that in patients with Alzheimer's disease, there is a decrease in fast spindles. It has also been
reported that spindle density the night before a memory test correlate positively with accuracy on an
immediate recall task. A positive correlation between time spent in SWS and next day autobiographical
memory recall has also been reported in Alzheimer's patients.

Sleep spindles are short and intense bursts of neurons firing in sync, occurring in the thalamocortical
networks. This peak late in the night and are defining characteristics of stage two sleep. Sleep
spindles are thought to aid in information consolidating during sleep and have been shown to
increase after training on a motor task.

The first stage of sleep is characterized by theta waves, which are slower in frequency and greater in
amplitude than alpha waves which occur when relaxing. The difference between relaxation and stage 1
sleep is gradual and subtle. During stage 1, light sleep, a person drift in and out of sleep and can be
awakened easily. The eyes move slowly and muscle activity slows down. People awakened from stage 1
sleep often remember fragments of visual images. Many also experience sudden muscle contractions
often followed by a sensation of falling.

As the sleeper moves to stage 2 sleep theta wave activity continues, interspersed with two other waves.
These phenomena, which occur periodically every minute or so, and are defining characteristics of stage
2 sleep, are termed sleep spindles and K complexes. The former is a sudden increase in wave frequency,
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and the latter is a sudden increase in wave amplitude. Stages 1 and 2 are relatively "light" stages of
sleep. In fact, if someone is awoke