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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 pr&s 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
andextendlife to make it a long lasting healthy pexs.

LG A& AYLRNIFYyd G2 LIXFOS A0ASYGAFTAO RSGSt2LIVSYyid Ay
increase of lifespan. In less than 100 years the human age has improved vgithy2@rs. This is an incredible
achievement.

With this achievementthe most important goal should be the expand of healthy ye@rgrently,peoplesuffer

from 10-20 years of bad health which is aroundd380% of the lifespan. The focus of this book is to create
awareness and knowledge to help and impraélve general amount of healthy years and decreasedbstof
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 diseagavditkinggoal is prevention only

after that the focus can turn to people with titisease

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

It is strongly reeammended to take notes, use registration sheets and all other forms of available evidence recording.
lff NBO2NRAY3I A& YIRS T2NJ LISNE2YIf fSFENYyAyas SOARSY
aAlGdzr GA2y ol O argSwil aihersFiliigis #aramddzNSE S E OK

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.féohisulBok

gives the tools. Organized seminars and lectina@sdthe 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) chemisthatAll
surroundsand the universe is based on chemistry. Every process is chemical or mechanical (physical) or a
combination of both. In thibook,the focus is on the principles of biology and chemistry to understand the
processes of life and aging.

As awriter(s) it is not easy to keep it short, clear and factual. Aging is surrounded ¢ Y& a i A Ol f ¢ LJ2 NI
assumptions, myths, believes atrdditions/culture. Altogetherit 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
highball.

To refrain from emotions it is important @nalyze the topic part by part. There are many theories on aging. All
LINBGSYR G2 06S GKS &2y SdinteysiBnaldnpdess and thelaiis nb @ng iyar sdludion. I Thisy dzt
book addresses most of the different sides of the problem asldseveryone 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 occurringai physical state when the body is functioning but the mind
I 4 & GWréntlydt ® 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 impliesdieststill 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 thisheokodyages
with or without consciouggrow, develops angrows older without moving, activity or mental
instructions. This makes most theories of aging useless. When the body is not used for any activit
should not age but it does. Activity or not, everybody grows older. Slowly but steadily until the batt
finished and the death arrives, for most coma patients ediaver, but to most people too early.

When a baby is born which has little chances to survive it is often keptimdacedcoma. The state of
coma gives doctors the chance to study theecasa steady and controlled situation. During ttena,
the baby is fed and nourished. Every day it continues developing, growing and chdigisg.changes
are physical. Muscles develop, blood is moving and slowly the digestion starts to work. trider w
that life is able to start and continue. But the fact that even in a state ottiraathe baby is developing
AaK26a UGUKFG GKS 062Re@ Aa 62Nl AYy3a adzy RSN LINBaa
forces on it which stimulate to respd, otherwise,it would not react.

Sometimes hospitals are confronted with sad cases of child accidents. Children with a brain dam
serious injury arrive in the hospital and go to the coma rooms for treatment. All precautions are ta
and the child is monitored 24 hours per day. Sarhidren stay in a state of coma due to the accident
and others are kept in it until further action is possible. During the state ofdieg the body continues
to be physicallyactive. Due to the machines, the body is fed with food and oxygen. The mistabo
keeps moving. When the state of coma takes a long time the body is granéngormal rate of
development.

Sometimes the state of coma takes years. The child enters puberty and all physical aspects of pu
develop. Physically everything is changing. Organs change, the sex organs mature and all musclg
Hormones and enzymes change in amount and fundaiwh hairstart growing. There is gelatively
normal development of growth, even without consciousness. This gives parents hope of spontane
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 adspital and a state of coma is needed or happening, the same procedures
followed. The person is taken tospeciallyprepared emergency room and connected with the machi
for monitoring, food andoxygen. A new state of life starts. This state shdnddompletewithout
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
of the day. They also registechange. When the coma takes years the same machines detect phys
differences. A changing body, the person is growing older. Muscle tension changes, blood pressu
pump and all other activities slow down, change in a specific rate that showsdahing older process.

In everysample,it is clear that the person in@mais not consciously busy. It is proven that there is H
real physical activity, although it is possible to measure muscle activity at all time. This shows ther
powers workirg in and on the body that keeps it active.

Activity stimulateschange and growth even in a coma situation. A situation where everything is
controlled by instruments, there is no physical activity siiit, the individual is growing older. This
proves abarly that nature is destined to let everything grow over time. All human beings have a lim|
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 bg
this book:

From the start ofife, the bodyproduces electricalimpulses that can be measured

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

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

Consciousness ii®t a condition for living a life, sutonscious is!

There are powers working on the body which keep it responding all the time. These power
24/7 around with an equal force at all time.

1 Growthintime depended and connected. By the passing of tithe body responds, always.

= =4 -4 -8 9

Wake up to reality. Life is not depended on theories. This book gives a realistic, practical situation
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 toTlhe ihosiscientists

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 andravelation 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 iséhscience of the parts thamakethe whole complete, but science should
KF®S 2Ly o0K2fAaldAO0 SeSa (2 02Y0AYyS (GKS LI NIa Ayid?z
of acceptance and further discoveries. Life is a constaakingof balance between

Theconscious/subconsciousind and the physical world
Every physical product has a psychological effect on an individual, and always different. The first paseaieh
is the content of food. A most important part eferydaylife with a huge psychological effect on the modern human
being. Food has become a cultungtself. Today food comes from every corner of the world. The kitchen is global
but the mentality not yet. Understanding, acceptation and reasoning food contenbsgih is an important step to
social development and it is a very important tool in the aging process.

CKSNBE A& | aAYLX S atBAYy3aT asS | NB gKI
This truth is inevasible, a fact of life, a philosophy in itself and something to account for, ayeagain.

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. Thecomposition of ingredientmakesthe unique specification of a product, animal, herb and even human.

To understand the importance of these building blocks analyzation is needed.
(COMPONENT)acro components do we recognize as food components:
Proteins ad amino acids

Carbohydrates

Fats

Vitamins and minerals

Fibers

Liquids

=A =4 =4 =8 =8 =9
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chemically and consciously. Food from a natural source is always different. The composition of the same products
varies by piece, harvesindplace.The compositions unique for all living organisms. This is important while study
health processes. A change of harvest or source can make a large differenceliysi@lkeaction of the

consumer.

Understanding this draws the logical conclusibat 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 a
impression of what is going on. Consider DNA, there is noAdlike.

When setting up a data collection for age research it is important to add extra information fields to datard
whichnormally is not taken into accounSOURCE)

1 Source and origin of the food producspfce quality, quantity)
91 Local climag or climate of origin which did influence tigeowth and nature of the productplace/time)
9 Local pollution has become a third determination factor of importance (soil constitution)
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Food production is time anplacesdependent. This accounts for manufadng (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
RAaLIzi SR LI NI 2F d0ASyOS 46KAOK Aa OF ff SR taboicProaesses 2 f 2
and the time of eating influences the effect. The digestive system shows time depending patterns which are trained
YR Nz SR o6& SEGSNYylt AyTtdSyoOSaod 2KSy F22R Aa G118
more wasteto 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]J is important to krow why do food is needed. What is the purpose of food?
91 Energy. Food provides energy to keep warm or cold, fuel all biological processes.
9 Building. The body needs building blocks for growth and recovery
1 Protection. Organs need to be sustained in functigpal

While studying the components of food it should be kepmind; 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? Thedlvservation is that the digestive process becomes less
efficient, over the years recordings of functionality changes in different parts such as:

1 In the mouth, food is not properly broken down due to missing teeth or gum problems as well as lowered
salivaproduction

1 The lower sphincter/ sphincter is a circular muscle that normally maintains constriction of a natural body
passage or orifice and which relaxes as required by normal physiological fundtitingegulates the flow
of food from the esophagu(The esophagus is a muscular tube connecting the throat (pharynx) with the
stomach. The esophagus is around 8 indbiegand is lined by moist pink tissue called mucosa. The
esophagus runs behind the windpipe (trachea) and heart, and in front of thg spméhe stomach,
weakens resulting in reflux, a back flowing of food or acid (heartburn)
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Loss of muscle tone caudie®d to move more slowly along the digestive tract
The stomach becomes less elastic and cannot hold as much food
The production of acids and enzymes declines. A decline in the production of lactase, an enzyme that diges
dairy products can lead to lactos#olerance, 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.

=a =4 =
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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 carbohydes 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 theesophagusnd continue past a oneay valve, which is called the oesophagaaiincter The

musces of theesophagusre strong and gravitdefyingg one can swallow even if standing upside down or lying
down.

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

U Firstly, storage, 2 or 3 meals a day can provide all energy needs. Witihgieasting would be eontinuous
process all day long.

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

U Destruction of contaminants that the food may contgibacteria aad other micreorganisms. Very little
nutrients are absorbed into the bloodstream through the stomach wadispirin and alcohol being
exceptions to this rule.

The cephalic phase is the stage in which the stomach responds to the senses observatienssueh, saste, 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 fibel
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 ofdigaisnerve in the medulla (activating the
parasympathetic nervous systenisuin-inducedhypoglycemia 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 thelamina propria of the body of thetomach 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 vagalons and other enteric nervous system
neurons release GRP which stimulates antral G cells to produce and release gastrin. Gastrin stimulates acid secret
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.

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

9 Parietal cells, located in thifendic, cardiac, and pyloric region, secrete hydrochloric acid; the adivates

the releaseof pepsin for protein digestion. The acid also kills mamganisms swallowed with the food.

Chief cells secrete pepsin. These cells are located ifutitécregion.

G cells are found in thieindic, pyloric, and gastric regioithese secrete gastrin which stimulates the

secretion of hydrochloric acid.

=a =

The glands at different locations of the stomach wall may secrete different substances. These glands are therefore
termed according to its locatiogcardia glands (in the cardid the stomach)fundicglands (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 glandg mainly mucus.
# Fundic glands (oxyntic glandspepsinogen, intrinsic factand gastric acid.
# Pyloric glandg gastrin.

The two enzymeoroducing 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 seceet 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 o# 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 certaincesstae two main
types of stomach enzymes include:

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

9 Intrinsic factor (IF)

Pepsin

Pepsin is the active form of pepsinogen which is secreted by the chief cells in the stomach wall. Pefsinogen
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) environmemle@awuith 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 aditgestion.

Although the stomach acid igfective in destroying bacteria that may be consumed with footeverages, 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. #rizyanelike
substance which is responsible for vitamin B12 absorption. Howevéntramsicfactor 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 bijpditegns, and not atntrinsic
factor. When this bound vitamin B12 enters the small intestine, enzymes from the pancreas releases the vitamin B1
from the binding proteins.

Activation of Gastric Chief Cells

Gastric chief cells are primarily activatedAwsh (AcetylcholineHowever the decrease in pH caused by activation of
parietal cells further activates gastric chief cells. Alternatively attidin the duodenum can stimulate S cells to
secrete secretin which acts on an endocrine path to activat&igashief cells.

Gastric Phase, 560% of total gastric acid secretion occurs during this phase. The gastric phase is a period in which
swallowed food and sentigested 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 vagueerves and brainstem.
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Distention (Stretching) Path

1.) Vagovagal Reflex Distention activates an afferent pathway which in turn stimaiedéferent response from the
dorsal nucleus of the vagnerve. 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 partseotiihestive 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.
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, knowsegsnentation help to mix chyme with the
digestive secretions in theuodenum and increase the rate of digesti@@gmentatioralsoincreasethe contact of
chyme with the mucosal cells to increase the absorption of nutrients through the intestinal wall.

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

mucosa,

submucosa,

muscularisnterna,

muscularisexterna

serosa.

The mucosa of the small intestine, comprising simple columnar epithelium and a lamina propria, forrikevave
projections, villi, which protrude into the lumen. The most important cell in the epithelium is the absorptive
enterocyte with microvillon its apical membrane.

X X X X X

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 aatinues 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@all 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.tAé&sduodenum receives bile drained

from the liver and gallbladder and pancreatic juice secreted by the pancreas. These secretions ailigiestienof

food.

Apart from digesting foods, the duodenum regulates the rate of gastric emptying. Gastrigieguepresents

stomach emptying which is the process of food going fromstbenachto 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 ducghal epithelium. The epithelium includes cells that secrete two hormones known as secretin
and cholecystokinin. When excess acid is present isitiigllintestine or duodenum, the hormone secretin is

released. On the other hand, cholecystokinin is releasdte 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 duoderum is frequently bypassed in gastric bypass surgery to decrease the absorption of nutrients.

About 20,000protein-codinggenes are expressed in human cells and 70 % of these genes are expressed in the norn
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 intestsuch 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 absorptlmnenterocytes, 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 aredt #re liver via the hepatic

portal vein, where the blood is processed. The jejunum is involved in magnesium absorption. The pH in the jejunurnr
is usually between 7 and 9 (neutral or slightly alkaline). The jejunum has less fat inside its mesentery ittamthe

The jejunum isypicalof 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 lardgesitine 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 thar
the jejunum.

Its circular folds are smaller and absent in the terminal part of the ileumlevitie length of the intestinal tract

contains lymphoid tissue, only the ileum has abund@eyer's patches, unencapsulated lymphoid nodules that

contain large numbers of lymphocytes and other cells of the immune system

The function of the ileum is mainto 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 tinyikegeojections

known as villi on its surface. In turn, the epithelial€éfat 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 neuvognd 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 carbohydrstierdigt 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 livekacteals are small lymptesselsand 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 ildoyrnwaves of muscle contractions called peristalsis. The
remaining chyme is passed to the colon.

In generalit 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 part®f the aging pocess. It is extensively used and suffers from many attacks. The production
of saliva, enzymes and other products varies durititpame. But surely and steadily there is decline. This decline
cannot be stopped but delayed.

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

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

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

U Peptic Ulcerg 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 mog
important biochemical balances in all of human body chemistry.

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

hdzNJ 62Re& LI |G @FNAR2dza fS@Sta 2F 2dzNJ 62Re&Qa T dz
our body's biochemical reaoins. It does this by controlling the speed of enzyme activity as well as the speec
electricity moves through our body.

The higher (more alkaline) the pH of a substance or solution, the more electrical resistance that substance
solution holdsTheefore, 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 considesiegsbnsenf 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 ar
alkaline battery in a flashlight.

There is no direct relation betweegoH 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 naoltbihg 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 "sma
part" of the conductivity. Acidic pH and alkaline pH have te#ects on the solution behavior towards dissolve
organics, microorganisms and colloids.

On the otherthand,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 othéactors that affect the conductivity. When an electrical currg
passes through a wire, what actually moves and carries the current is ELECTRONS. But in solutions, the ¢
carried by IONS: positively charged CATIONS [+]suith, Ba+, Mg+, etc. and negative ANIONSUEh as OH Ci
, Acetate, etc. The conductivity of a solution depends on the concentration of ALL the ions present, the gre
their concentrations, the greater the conductivity. These ions all have the eleatritalharges shown by their
symbols, but they move at different velocities [mobilities] through the solution, they contribute differently to
conductivity.

Of the common ions, the most mobile CATION is the Hydrogen ion [H+] with a value of 35&nghite most
mobile ANION is the Hydroxyl ion [H.99 units. The other common ions have values ranging between 40 g
80 units.

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

Thestomach 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 ofamducing cells, disturbances in the secretory function
of the acidproducing cells orfte 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 prongpinflammation can impair the secretory function
of the acidproducing cells, although it may not be damaged or destroyed-g\gipressing drugs like proton pump
inhibitors (PPIs), which are commonly used to treat conditions like gastritis and pejatis,idan 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 ismportant because it breaks down food and adds enzymes and liquid so that stomacmddidestinal
enzymes can better break it down. Whswallowinglarger pieces of food without chewing properly, it takes about
50 to 100 percent longer for it reaches to the stomaettause ofthe esophagus, contract less forcefully while aging.
A seriougproblem can bénypertrophicgastritis (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 tissus may lead to pernicious anemia and irreversible nengystem 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 develogaligtones, 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. Gallstonesaban liquid stored in the gallbladder
hardens into theock-hard material. The stones form when the amount of cholesterol or bilirubin in the bile is high.

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

- pancreas

— small intestine

With aging the gut- particularly the colon- becomes sluggish and less toned. One in tlpeeple age 60 or older

have diverticulgDiverticulosis is the condition of having multiple pouches and colon (diverticula) in the colon that are
not inflamed. These amut pocketsof 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 vutrable 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 aboutcdl.44
— 1.66 kg. But it gets smaller with time, beginning around age 50.

The liver's shrinkage begins at the sarnmeet 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.

Oesophagus
Gallbladder Liver Ducts
Liver
Duodenum liver
PASSEY Stomach
= | : i
Pancreas cystic bile duct
Large & hepatic duct
P " — 4
intestine o gallbladder < ( / ]
common bile duct
Jejunum
stomach
Appendix
Rectum
lleum
Anus
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).
Thecolon 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. # 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 dc
not secrete enzymes bumucus Themucushelps toprotect the wall from the bacteridermentationinside. About

1.5 L of liquid digestive contents, chyme, pass into the colon. The colon is responsible for absorbing and recycling t
great majority of thidiquid.

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 thére but i
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 70@; 1000 species of bacteria that perform a variety of functions. These commensal baceaikadown

the undigested polysacchides or fibers in diet into shothain 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 hydrogenthaee, and hydrogesulfide 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 thaliet 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 thiotltg large intestine, bacteria digest substances in the
chyme thatis 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. Vitagiméstexclusively 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. Idbof 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 begutdnju
Fye OStf FyR Aa SyiGANBfte (GKS NBadzZd 2F ol OGSNAI Qa |
appears to be a familial factor involved in this, as not everyone can generate methane.

In the colon, bacterial production of hyagen 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 t
buoyancy of stools than is excessive residual fat in malabsaorptates. 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 partic
pressures of gases in the circulating blood determines the direction of moverhgatkes.

Thus, because oxygen tends toureleralow 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, mehane, 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 thataks down lactose (milk sugar), is missing from the group of
disaccharidases of the small intestine, lactose passes into the colon undigested. In adafitaeat person, the
unhydrolyzed lactose enters the colon, where the amount of lactose norqagent in a glass of milk is capable of
liberating, after bacterial fermentation, the equivalent of two to four cups Q000 ml) of gas (hydrogen). About
15 percent of the gas diffuses back into the blood, with the rest passing as flatus.

Hydrogen gaerated 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 standdoad 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 sugal
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 net
to have larger volumes of stool in their rectum in order to feel the urge to defecate. The increased rectal volume als
allows hard stool tdbecome 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 sectionthe 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 silis involved with storing feces.

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

9 Transverse colog This is attached to the colon by the greater omentum and is covered ipgtimneum

91 Descending colog Thispart of the colon extends from the splenic flexure to the point where the sigmoid
colon begins.

1 Sigmoid Colog This part of the colon is&haped, it is located after the descending colon and before the
rectum.

The rectum is 10 cm in length in the adltitstarts at the peritoneateflexionand 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 muBbkrs called taeniaeoli, 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 intestineistindudsh 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 thgppendix, 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 antibodiesoaad
reactiveantibodies. These antibodies are produced by the immsystem 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 formetilh®t
bacteria activity include vitamin K, vitamin B12, thianaingriboflavin.

During its passage through the large intestine, digested materigltigucts are converted to feces upon
fermentation and reaction with the gut flora. This waste matkisareceived by the ascending colon which reabsorbs
excess water and eventually pushes the senlid matter to the descending colon. Here, the gut flora breaks down
fiber for sustaining itself and releases acetate, propionate, and butyrate. These ambdethdy 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 Cacer: 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, tea:
powders or supplements, using enemas, or getting colonic irrigation (colon hydrotherapy) to flush out the colon.
There can be side effeotd cleansing, and some practices can even be dangerous. Doctors have varied opinions on
Oft SryaiAyao ¢KS O2f2yQa OSNEB FdzyOluAaAzy A& G2 NBY20S
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Proteins and amino acids.

Aminoacids are the building blocks of proteins. There are 20(i)o acids

non -polar, aliphatic residues

o]
Glycine Gl G-2 GGU GGC GGA GGG
y y M
8]
. H.C
Alanine Ala A-3 3 \‘)J\DH GCU GCC GCA GCG
MH,
CH; O
Valine Val V-1 HC )\/U\OH GUU GUC GUA GUG
MH.,
8]
Leucine Leu L-1 R3¢ j/\)J\OH UUA UUG CUU CUC CUA CUG
CH4 MH.,
CHy O
Isoleucine lle -1 H4® \/H/KOH AUU AUC AUA
MH
@
Proline Pro P-2 {*IJ)‘LOH CCU CCC CCACCG
aromatic residues
o]
Phenylalanine Phe F-1 WDH UUU UUC
MNH.,
o
Tyrosine Tyr Y-2 UAU UAC
Tryptophan Trp W-1 UGG

polar, non -charged residues

Serine

Threonine

Ser

Thr

S-3

UCU UCC UCA UCG AGU AGC

ACU ACC ACA ACG

Copyright Arnaud van der Veere, The Hague, Netherlands

Paginal7



Cysteine Cys C-2 Hs”\)J\@H UGU UGC
NH2
o]
Methionine Met M-1 HoC "SH““/\‘AOH AUG
NH2
o
. H2N
Asparagine Asn N-3 H AAU AAC
o NH2
NH2 o
N
Glutamine GIn Q-2 o /j)J\@H CAA CAG
fH

positively charged residues

o]
Lysine Lys K-1 At s oH  AAAAAG
NH2
Arginine Arg R-2 HM S MH ™ H CGU CGC CGA CGG AGA AGG
NH2
H 0
Histidine His H-1 <N | OH CAU CAC
5
N MH,
negatively charged residues
o)
HO
Aspartate Asp D-3 MH GAU GAC
0] NH2
o] o]
Glutamate Glu E-3 HO ’JJ\/\|/JJ\OH GAA GAG
MH

1 = essential amino acid
2 = conditional essential amino acid
3 = nonessential amino acid

Like the Periodic table @lementsthere is decided to give the foundation of biology a specific list of basic
components. These building blocks have a common feature that sets themfagarther biological chemicals.

Most important are the amino and carboxyl groups, amino acids havd &R S OKF Ay 2 NJ w 3 NE dzLJ
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 glyciigq® ¢ & dz3 I NE-19%0s dcightisis Kgseedviiat20 ammiacids
(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. Mampn-proteinogenic amino acids are active as;

intermediates in biosynthesis,

posttranslationally formed in proteins,

possess a physiological role (e.g. components of bacterial cell walls, neurotransraittdiexins),
natural or manmade pharmacologica@ompounds,

present in meteorites and in prebiotic experiments (e.g. Milléney experiment).

=A =4 =4 =8 =4

Technically, any organic compound with an aminNH2) and a carboxylic ackCOOH) functional group is an amino

acid. The proteinogenic amino acids (Proteintigeamino acids are amino acids that are incorporated

biosynthetically into proteins during translation. The word "proteinogenic" means "protein creating". ) are small
ddz0aSG 2F GKAA 3INPRAzZLI § Ktofi2) heariagiaB dmino @I, camidxyl gradp, Ndide y

OK I Ay thydiRgehlerocbnformation, with the exception of glycine, which is achiral, and proline, whose
amine group is a secondary amine.

9f SOUNRPYAa | NBEX®D

Electrons are confined to specific orbits, a bit like the planétsuo solar systens. They can't exist anywhere
between orbits and have to make a "quantum leap" from one orbit to another. As quantum patrticles, electrg
exist as a collection of probabilities rather than at specific locations. The best way to undesstarshow the
St SOGNRya Fa  aSi 2F TFdzZie akKStfas aKAStRaA:X |
current.

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

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

The next problem occurred was to locate an electron. This problem was solved by the German physicist, W
Heisenberg, and it was called the uncertainty principle: To view an electitsarbit, 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 energ
changes the electron's position. It is naigsible to know both the momentum and position of an electron in al
atom. Therefore, Heisenberg suggested that it is not possible to view electrons as movingdafimelli orbits
about the nucleus!

With de Broglie's hypothesis and Heisenberg's uncatygprinciple in mind, the Austrian physicist named Erwir
Schrodinger came up with a set of equations or wave functions in 1926 for electrons. According to Schrodi
electrons confined in their orbits would set up standing waves and that could be lieganmly the probability of
where an electron could be. The distributions of these probabilities formed regions of space about the nucl
were called orbitals. Orbitals could be described as electron density clouds. The densest area of the cloud
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 istisputeabout this number) amino acids with nonpolar side chains. Glycine, alanine,
and proline have small, nonpolar side chains and are all weakly hydropRbigicylalanine*valine, leucine,
isoleucine and methionine*have larger side chains and are more loghobic. * there is aliscussiorabout 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 partiadehatween 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 poséreable to interact with water molecules tassolve.

Hydrophobic molecules are molecules that do not have a charge, they arpatan By lacking a charge, these
molecules do not have charde-charge interactions that allow them to interact with water. Hydrophobic materials
often do not dissolvén water or in any solution that contains a largely aqueous (watery) environment. This
characteristic of being hydrophobior nonpolar- 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 akgrees, 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 aromatimmo 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 ar
thus results in a molecular dipgleincharged side chains. Serinedathreonine 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 chdihs.chargeomes in two varieties: positive and negative:
positive harge (+q) is a property of protons; negative charggié a property of electrons. The charge on the
proton is identical in size to that on tiedectronbut differs in sign. Arginine and lysine have side chains with amino
groups. Their side chains ardly protonated at pH 7.4istidinehas as a positively charged imidazole functional

group.

Negatively charged residues
Aspartateunder physiological conditions (pH 7.4) usually occurs as the negatively charged aspartate forin,b @
Glutamicacidinhigt @ | f {Ff Ay S &a2f dziA2ya-CANRCR2Xz0hd VYIRBOGOAPS

An aminoacidconsist2 ¥ | o0l A&A 0 YAy 2 3NRdzZL) 6bblHOZ Yy FFOARAO (
side chain) that is unique to each amino acid. The terfiA y 2 | OA R -athhor[8phaarfimbRcarbokylic
FOAR® 91 OK Y2t S0Odz S 02y il AY &cabon@SwiichMat an &rinblang a’carbakyh I
ANRdzL) F NB FGdF OKSR® ¢ K SLardédbarom arg dttcHed to 4 Byogén®H) &dm agdfhe R K S
group.

Chirality

Chirality is a geometric property of some molecules and ions. A chiral molecule/ionssiperimposable, 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 cdre 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 namapesP and the other L. Amino acids found in
proteins almost always possess thednfiguration. This reflects the fact that the enzymes responsible for protein
synthesis have evolved to utilize only thenantiomers.
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Acid-Base Properties

Y20 KSNI AYLRNIFYG FSEGdzZNB 2F FYAy2 | OAR& Acabod.KS SEA
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 betweeh 9 R mn X ¢ K AdarBoxylfigko8p hias@ bHaxhé istusually 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 grou
equals that of the unprotonated group.

pKa Definition
pKa is the negative bas® logarithm of the acid dissociation constant (Ka) of a solution.

pKa =log10Ka
A lower pKavalueshows a stronger acid. Example, the pKa of acetic acid is 4.8, while the pKa of lactic acid

Using the pKa values, lacticid 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 (abowi7®n 0 = G KS FNBS | YAy2 | OAR& S EA&G fI
(Germgy' F2NJ GKEONAR A2ya¢dT |+ TogAGGSNRAZ2Y OF NNASa Any Sijd
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 sddgd 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 pils pH(1), IEP).

When dssolved 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)tithere 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 ca
charged groups. This fact is vitally important in considgfimther the biochemistry of amino acids and proteins.

Peptide bond
Amino acids can be linked by a condensation reaction in whichi it Ibst from the carboxyl group of one amino

acid along with a hydrogen from the amino group of a second, forminglecue of water and leaving the two

amino acids linked via an amidealled, 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, sincedhegndtad to
form the peptide bond. The acigase 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 pepddall 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
asits 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 tlse 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 nitreg@mtaining molecules. Prominent among these are the
nitrogenous base components piicleotides and the nucleic acids (DNA and RNA). Furthermore, there are complex
amino-acid derived cofactors such as heme and chlorophyll. Heme is thearm@aining organic group required for

the biological activity of vitally important proteins suchths oxygenrcarrying hemoglobin and the electron
transporting cytochrome c.
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aminobutyric acid, or GABA; a derivative of glutamic acid), seioiand 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 plaatexamples 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-tainute
minute functioning in the cell. Serine is the most commonly phosphorylated residue in proteins, threonine is second
and tyrosine is third.

) F
serine, AD
it - —
hreaning
I PROTEIN KINASE
of tyrosine r"" w -
side chain 0

\‘@g OH O} —P-0

Protein k J 0
FROTEIN PHOSFHATASE FPhosphorylated

Protein

o

Pi

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 ndeal approach to control certain disease states. Examples include L
dihydroxyphenylalanine {@opa) for Parkinson disease; glutamine and histidine to treat peptic ulcers; and arginine,
citrulline, and ornithine to treat liver diseases.

Certain derivatios of amino acids, especially of glutamate, are used as surfactants in mild soaps and shampoos. D
Phenylglycine and-Bydroxyphenylglycine N3 Ay UG SNXYSRAI (1 Sa dza SR -lagt@amantibiétis OK
(e.g., synthetic versions of penicillin).pastame is a sweetener prepared from the individual component amino

acids aspartic acid and phenylalanine.

Eukaryotic celleontain membrane !
bound organelles, such as the nucleud
while prokaryotic cells do not.

FDOCMES . J } T Wy Differences in theellularstructure of

: prokaryotes and eukaryotes include thi
A presence of mitochondria and

] chloroplasts, the cell wall, and the
structure of chromosomal DNA.

Fiough ondoplasmic
rersculum

Muches

| Prokaryotes were the only form of life
y on Earth for millions of years until more:
complicated eukaryotic cells came intai
being through the process of evolutionl
The difference between the structure oI
Smoath andaglasmi=  prokaryotes and eukaryotes is so greal

! . ) - reficulum . X
% * '_/" that it is considered to be the most :
“h.:::::_.__ & -~ important distinction among groups of :
/===-_____— J organisms. :
Coptizjrlasn i
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| The most fundamental difference is themikaryotesdo have "true" nuclei containing their DNwhereas the

I genetic material in prokaryotes is not membrabeund. In eukaryotes, the mitochondria and chloroplasts
! perform various metabolic processes and are believed to have been derived from endosymlitgitabdn
: prokaryotes similar processes occur across the cell membrane; endosymbionts are extremely rare.

Although some eukaryotes have satellite DNA structures calle

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

consequently a shorter generation time compared to

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

large noncoding regions between each gene. Whereas nearly
95% of the human genome does not code for proteins oA RN
includes a gene promoter, nearly all of the prokaryote genome
codes control something.

simplicity of the prokaryotes as compared to the eukaryotes.

Only unicellular

DNA Ribosomes

Possible Possible cell

Circular DNA

flagella wall
(prokaryotes
Respiration & plant cells)

No chromosomes

Possible photosynthesis

Cell membrane Reproduction

Carbs, proteins,
Require nucleic acids,
energy minerals, fats,
vitamins

No nucleus

Respiration
occurs in
mesosome

The cell walls gfrokaryotesare generally formed of a different molecule (peptidoglycan) to those of eukaryc
(many eukaryotes do not have aloehll 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|
in an area named the nucleoid, while eukaryote DNA is found otiytiphund and organized chromosomes.

i capsule {slime)
plasmids, these are generally regarded as a prokaryote featur 7gs ribesome

Plasma membrane
giving them a higher metabolic rate, a higher growth rate and Mesosome

Eukaryotes. plasmid

Flagelium

not all these features ara

eukaryotes, mostly because prokaryote genes lack introns anc present in all prokarystes

Prokaryote genes are expressed in groups, known as operons, instead of individually, as in eukaryotes.

In a prokaryote cell, all genes in an operon taemscribed on the same piece of RNA and then made into sep:
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 expsdiibutes to the

Venn diagram: comparison of prokaryotic and eukaryotic cells

multicellular

“double helix”

Chromosomes

Respiration
occurs in
mitochondria
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Amlno Acids And The Origin Of Life On Earth

: The question of why organisms on Earth consistarinino acids instead of-Bmino acids is still an unresolved :

: riddle. ®me scientists have long suggested that a substantial fraction of the organic compounds that Were'
i precursors to amino acidsand perhaps some amino acids themsetves early Earth may have been derived } i
: from comet and meteorite impacts. One such orgamith meteorite impact occurred on September 28, 1969, i
i over Murchison, Victoria, Australia. This meteorite is suspected to be of cometary origin because of its higli
: content of 12 percent. Dozens of different amino acids have been identified withitiehison meteorite, :
i some of which are found on Earth. Some compounds identified in the meteorite, however, have no apparei
: terrestrial source. Most intriguing are the reports that amino acids in the Murchison meteorite exhibit an ex!
: of L-amino acidsAn extraterrestrial source for ardmino acid excess in the solar system could predate the ou
i of life on Earth and thus explain the presence of a similar excesaroirlo acids on the prelife Earth.
:
1
1

i 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 theprocess, knowledge of details is needed to get a vision of the total.

The backbone of DNA is based on a repeated pattern of a-sauyda phosphate group. The full name of DNA,
deoxyribonucleic acid, shows the name of the sugiroxyribose. Deoxyribods 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 type
of nitrogen bases. To form a strand of DNA, eatitles are linked into chains, with the phosphate and sugar groups
alternating.

The four types of nitrogen bases found in nucleotidesadenine (A), thymine (T), guanine (G) and cytosine (C). The
order, or sequence, of thedmasesdetermines what bialgical 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, fbluanan,contains about 3 billion bases and ab@® 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 proteinseln

the amount of different proteins is sheer endless. While focusing on hurging & is important to focus only on
proteins which fulfill a role in thiS’he enclosedist 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 / Gihhibitor
C3convertase / Factor VIII / Factor Xl

Protein C / Protein S / Protein Z / Proteinefated
protease inhibitor

Thrombin / Von Willebrand Factor

Acute phase proteins

Creactive protein / Hemoproteis

Hemoglobin (oxyhemoglobin and deoxyhemoglob
Cadherin / Ependymin / Integrin

NCAM / Selectin

CFTR / Glycophorin D

Scramblase / lon channels

Ligandgated ion channels

Nicotinic acetylcholine receptor
GABAaeceptors /Voltagegated ion channels
Potassium channels / Calcium channels
Sodium channels

Synport/ Antiport proteins / Glucose transporter
Colonystimulating factors (CSFs)

Epidermal growth factor (EGF)

Fibroblast growth factor (FGF)

Plateletderived growth factor (PDGF)
Transforming growth factors (TGFs)

Vascular endothelial growth factor (VEGF)
Peptide hormones / Insulin

Insulinlike growth factor (IGF) / Oxytocin
Collagen / Elastin /-Bpondin / Pikactrin
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

Thefirst 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 termitersn(i@us) and the

amino terminus (Nerminus) basd 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. frasslationalmodification such as disulfide bond formation,
phosphorylationsandglycosylations are usually also considered a part of the primary structure.
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Ala.Lys.Pro.Thr.Tyr.Phe.Phe.Gly
Arg
NH,NI, Gin

Phe.Va].Asp.Glu.His.Leu.Cyls.G]y.Ser.HisLeu.Val.G]u.A]a.Leu.Tereu.Val.Cys.G]y.

\
S S

I \
i o 5
Gly.lle.Val.Glu.Glu.Cys.Cys.AlaSer.Val.Cys.Ser.Len. Tyr.Glu.Leu.Glu.Asp.Tyr.Cys.Asp

S S I

Secondary structure
¢CKSNBE FNB G662 YIAyYy (@ LIShelixarti & S ANy RERNR. NhededzondadyNE > (1 K
structures are defined by patterns of hydrogen bonds between the rol&in peptide groups. They have a regular
3S2YSGNE RdzS (G2 AYyUSNIOGA2ya 0SGeSSy ldG2ya 2F (GKS o
I Y R the Ranyfachandran plot. Several sequential secondary structures may fauperéecondarynit”. Some
LI NIa 2F GKS LINRGSAY YIe 221 AY RAAZ2NRSNI® al ye LNE
found in unstructured regions betweenaandary structures. The amino acids tryptophan, tyrosine, and
phenylalanine&K I @S I NBS NAYy3 adNHzOGdz2NBa Ay GKSANI w 3INERdzLI
sheet structure provides enough of space for side chains.

O

N OH

N

H
Tertiary structure
Tertiary structure refers to the thre®RA YSY aA 2y € a0 NHzOGdzNB 2F Y2y 2YSNAO |
K St A E SpleatédyhRetsiare folded into a compact globular structure A tertiary structure is primarily due to
interactions between the R groujpé the amino acids. Folding is driven by the msmecific 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 tigbkimg of side chains and disulfide bonds. The disulfide bonds
are extremely rare in cytosoljroteinssince the cytosol (intracellular fluid) is generally a reducing environment.

NH>

Tertiary structure

Polar lorces —

Types of 8 grodps

- Walet @ Bazic @ Hydrophilic (polar)

- J Acdic @ Hydrophobic {nonpolar)

Sultur-containing
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beta-chain

heme

iron (Fe?*)

beta-chain

Hemoglobin
Quaternary structure
This is the threalimensional structureonsisting 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 calledmultimers 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 operatisnsuch as a-fld axis in a dimer. Multimers made up of identical subunits are
referred to with a prefix of "nomé (e.g. a homotetramer) and those made up of different subunits are referred to
with a prefix of "heter@", for example, a heterotetramerush as the two alpha and two beta chains of hemoglobin.

Protein

|~———— Pepsin

Y
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 syBhendailyfood contains all

needed aminacids/proteinsin specific quantities and should not need to have lack of anything. But daging,it
seems to create insufficient availability of needed nutrients. The first step is to identify some imgortastof
proteins indairyfoods. This gives inside information and understanding of digestion.
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1 Milk (related) proteins When protein comes from @ow, and most other mammals, it is called casein.
Beside getting milk from the cow we also do get it fromaty sheep, horse, camel and some other animals.
These quaternary structure proteins are not easy to digest because of their shape. Caseins are combined
gAGK f10G2aS 6KAOK A& cl80vovthetwpril populiibh difficliltyfoRligeBt2aNJ | o 2
standardnaturalway,the enzyme lactasdisappeardrom 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 childre
from the first day of entdng. It takes around 4 hours to digest casein and less than 2 for neutralizing the
lactose if enough lactase is availabléhe digestivéime of around 4 hours. Hereby it is important to raise
the following questions;

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

o Milk is introduced in many societies wheréhéis neveibeen 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)

K=cascin

Oty =y Obgy=y =y K=

casein

Caleium phosphate
nano-cluster

1 Wheyproteins.

Albumin Immunoglobulin

@ Casein

B a-lactalbumin

4 otheis Ob-lactoglobulin
B-lactoglobulin OAlbumin

B Immunoglobulin
Dothers

bumin

It is a visible more open structure with a lower molecular weight. Dubisit 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 andlsevhen 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 addtopalation

food item to support faster recovery after injury, during diseas®]with muscle weaknes The supply of

whey should beadministered over the day in small, easy to digest amounts for maximum effect. The best
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way to administer whey as theupportivemedication is as kquid in the diluted form of around 12; 14
gram per serving. The digestitmne is around 30 minutes.

Colostrum

Colostrum is a form of milk produced by the mammary glands in late pregnancy and in the few dayy
giving birth. It has high concentrations of nutrients and antibodies. Colostrum is high in carbohydrat
high inprotein, high in antibodies, and low fat. Colostrumcontainsfat-solublevitamins, mineralsand
immunoglobulins. Immunoglobulins are basically antibodies phnavidethe passive immunity to the
birthling, which is responsible for prevention of the viral and bacterial infection. Colostrum brings eig
growth factor thatpromotesnormal cell growth, DNA synthesis, fat utilization amcteasesnental
activity.

Figure 1: Composition of Colostrum An assumption still to be proven is
that colostrum would be an

‘ = . important immune booster for the
nergy ,protein,

Nutritional _ iorins minerals, | elderly and supportive to their
factors ‘ ’ carbohydrates, fat ' gigestive track and general health.
~1gA,1gG, 1gM, 1gD,
IgE, lactoferrin,
Colostrum Immune factors bolypeptices

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

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

Albumine / egg protein

1 Eaggproteins.

0 There is a difference between bovine and egg albumin. The difference is based on the chemical
structure. Both aranimalbasedproteins with a Quaternary structure which are close to the
human forms and easy to recognize but not automatically easy tedige

o The molecular structure of egg proteindsnserthan 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.

1 Bovine proteinsmade from animal meat has a structure closely related to the mentioneebeagin. It
isa mammaknimal protein. Animal proteins in a production system of purification and concentration and
especially bovinare more sensitive for pollutions, virus or ttaria than other proteins. Controlled
production is very important to avoid danger. Expertise is necessary.
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Human Serum Bovine

1 Soja and plant origin proteins
There are many discussions about the maximum availability of proteins to the human bedy wh
supplementing plant or animal origin proteins. Part of the sciehi@ststrong evidence that plant origin
proteins are better and more healthy for the human system. O#uentistshave evenly strong evidence
that animal proteins are better. The besty is to look at the digestive system before makipgdgment
alye aaoOASydGAadeé dzaS LISNE2ylFf LINSEFSNByOSa (2 Lz
animal proteins, are useful but all depend on the individual digestive track waitiot 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.

Thereis 3 general type of digestive systems:

1. Herbiwore. The plant only consumer. This digestiaet can only consume limited animal
protein before it reacts byhe firstremoval 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 digestiv
purpose but not as active nutrition part. The ability to use herbs as part of the menu is not
available.

3. AnomnivoreOl y S| i &S @S NE ltkctiyablée @ consimedoodrohaBial and @ S
plant origin. Its digestiveract is filled with multipuwpose 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 I@eirrently,the research among centurions shows no sign of that. In
an overall study of the etent humanbeing,it is clear that aneat-orienteddiet is no longer considered healthy.
New research points to a diet dividing of;

0 70/30 inmeal/plantis extreme cold climates where the meat part is mainly fish oriented.

0 60/40 for intermediate climates where the winter time is 50+ % of the year

0 50/50 for sea climates where the summer is warm and winter cold

0 And a 40/60 for warmer climates
These combinations are suggestions only and more research still has to take ptads tiat in a current activity
level of 80/20 (80% of the day less or not active / 20% of the day active) adashows to be more digestible and
safe than aneat-orienteddiet. At a lower activity level meat creates more digestive obstructiongpasiolems than
plants.

1 Fish and other animal sources of proteirBochemical 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 ta digestive/metabolicsystem.

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

REMARKprotein supplementation is overall easily available but must be critically approached. Supplies are often o
questionable® dzZNDSa® t NP GSAY &adzll) SYSydlFrdAz2y KIFa F fFNAS ¥
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protein-richfood stops most people from eating their normal food. This is not a positive development as the
digestivetract is based on solid foods and widtchy if the foods are liquid. The use of protein asipplements a
matter of professionaludgmentand 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.

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

0 There are proteins available fure industrialpurpose. 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 th@soteins are widely commercially used on the
internet and budget supplement market which sells inferior products forldReprice.

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

Proteins are the building blocks of the body and the cornerstones of life. One of the major imputain-based
structures in the body are the enzymes. Enclosed the list of categainye andfunction asa reference Enzymes go
before hormones (this seems to be a highly disputed statement but all hormones only come to activithexfter
undergoa change by enzymes) and the observer should pay attention to the function and health benefits.

Enzymesre of vitalimportanceto our health and also highly vulneralitetoxinsand health (=environmental)
changes.

Table of enzymes is found in chapter 3.

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

Protein-basedHormones

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 calle
phospholipids, and protetbased hormones are wateoluble, not fatsoluble. Peptide hormones bind to receptors
on the outside of cells, thisiggers a response inside the cell. Examples of short chain hormones are vasopressin an

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.

Peptideand 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 largesuotuitiit
glycoproteins.

Many protein hormones are synthiged 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 synthesizedthe endoplasmiceticulum, transferred to the Golgi and packaged into
secretory vesicles for export. They can be secreted by one of two pathways:

1 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.

1 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, Hikalgrowth
factor-1 binds to one of several binding proteins. In general, thelifalbf circulating peptide hormones is only a
few minutes.

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

Hormonal

Hormones are proteibased chemicals secreted by the cells of the endocrine glands. Transported through the
blood, hormones act as chemical messengers that transmit signatsdne 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 thegsatacregulate 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 fibrougroteins, structural proteins are necessary components of the body. They include collagen,
keratin, andelastin. Collagen forms the connective framework of the muscles, bones, tendonsrekaartilage.
Keratin is the main structural component in haigils, 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, rettaemng
inactive.

Storage

Copyright Arnaud van der Veere, The Hague, Netherlands Pagine32



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. Feffitirstorage protein-

regultes 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 thells. 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 #udithtes 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, wtiikrs 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 acéind myosin. Contractile proteins can cause heart complications if they
produce severe contractions.

Proteins/peptidesin the aging process:

One of the major problems at aging is the loss of muscles. When muscles decreiasésinengthit is likely thatthe
physical and mental defense systemsakenand health danger is ahead for the individual. Statistics give us some
inside:

Early life Adult life 1 Older life
Growthand | Maintaining peak 1 Minimising loss
development : :
23 to maximise I
= peak ,
< |
= |
|
= : !
% | Range of mass and
= : I strength between
= ; : individuals
= : :
| |
1 1
1 |
1 |
. . »

Age

It is clear that, depending on the degree of activity, people lose mass on an individual basis.
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Older (>65 years)
n=878

Measure gait speed

1
1 1
Normal (=0.8m/s), n = 783 | Low (<0.8mvs), n=95 |
Measure grip strength Measure muscle mass
1 1
1 1
: . Normal
Normal (=30kgin | | Low (<30kg in (=8.83kg/M2in 3, (<8.83KGM2 in 4
8, =20kgin¥) &, <20kg in¥) =6.57kg/M2in %) <6.57kg/M2 in 2)
n= 528 n= 255 n= 321 n=29
No No s :
sacropenia sarcopenia arcopenia
n= 528 n =321 Faa

It is possible to measumauscle 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 mahgy include reduced physical activity (i.e., a
sedentary lifestyle), reduced anabolic signaling (which could be due to reduced hormones such as growth hormone
insulinlike growth factor 1 [IGFHnd testosterong, increased adiposity and prevalence adtabolic diseases (such

as insulin resistance). Exercise improvessesitivityof 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.

Duringaging.the anabolic/catabolibalance slowly changes. Inactive lifestyles increase the catabolic reaction as the
body reduces all msible factors of obstruction (like unused parts). The first to go in the aging psEEssto be

protein structures. Fat andarbohydratesontinue to be stored. Why? Proteins are the building blocksfatidarbs

are the energy. The body stores energy but breaks down the building. Most elderly have enough energy storage fol
years to go at moment of their passing.

Biology Body (physiological) Sarcopenia T Healthcare cost
: —s
neural transmission, hormones, | functions Muscle atrophy & 1
proteclysis, autophagy, & - Intramuscular adipose T
apoptosis, satellite cells, — Body structure 1 Caretaker Stress
inflammation, oxidative stress, I
energy production, blood flow D .
— ynapenia J Independence
. Loss of muscle strength
Disease I
! metabolic,
pulmonary, X2t XA 2 s .
Agin vascular, immune, Activity limitations [ Participation
ging *1  organ-specific Difficulties in executing tasks In life situations
t 1 i}
! !
Environmental Personal factors
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Risks of high protein diets.

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

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

1 Deamination = the NH2 group must be removed. This removal takes plarednzymaticeaction. This will
be transprted 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.
Keto acids or ketone bodies are formed which amenfed into acetyl sugar
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.

T
)l

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

1 Acetone

i Acetoacetic acid

1 Betahydroxybutyricacid
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 fan energysource. Only as@ f I résdrtéthe body turns to proteins. The

reason is found in the fact that the muscles and vital organs are made of proteins. Bringing the &athte of
Gluconeogenesis can have the effect of-slelftruction and let the body turn on itself. Peins are easily available

but also vital to most of the life support systeni®estruction/useof proteins as energy resource might result in
RFY3SNRdza aAKANMNA@YEKRE OHBOFaa Aa 1y2¢6y Fa alSaz2ys

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

¢CKS F2ft26Ay 3 | YA tGdedintd gluRdse Y regioviagSte A grod aladike, serine, glyaime
valine. Other amino acids cannot be transformedkbtogeneticdut follow other pathways.

Using amino acids @ energysource has only disadvantages. The process to retgaeegy is inefficient and
waste creating. Due to the dangers of sédfstruction and possiblautoimmunedisturbancesit is not advised to
consume large amounts of proteins neithesesexcessive amino acid supplements.

It is important to work with diierent amino acids and proteins to combat thgerelatedproblems 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 eaterost protein as fat. Is this true? People who frequently @érgeamount of meat (like inhe
USA Brazil or Argentina) are often overweight or even obese. The problem with meat is the fact all proteins are
surrounded éncapsulatedlby fats. These fagget into the same digestive system and will be taken in at the same
speedasthe proteins. The combination @t/protein is what makes it dangerous. Fat slows down every digestive
process and follows a longer route with more enzyme activityeri®apsulaing the proteins they are released at a
state of nonbroken down, which sets them aside for further distribution in the body.

Conclusionamino acidsand proteins are very important in all functions of the body. A decrease in upthksa
direct effecton 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 soureégcarbohydrates. It is possible to distinguish different levels of use, digeaton

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 turnfagitdhe digestive

system changed. Thengent carbohydrate source is mainly of plant origin.

Carbohydrates are divided in different ways.

9 Fast energy delivery. Primary carbs

1 Medium speed energy delivery.

1 Slow delivery system carbs
This dividing is easier to understand when using the Glé@lgy index scale. Hereby we set Glucose at 100 as it is
the fastest available carbohydrate for the human body;

FOOD Glycemic index (glucose 5 Taro, boiled 53+2
100
) Milk, full fat 39+3
White wheat bread* 75+2
Ice cream 51+3
Chapatti 52+ 4 _
Soy milk 34+4
White rice, boiled* 73+4 i )
Rice milk 86+7
Brown rice, boiled 68+4 )
Kidney beans 24+ 4
Sweet corn 52+5
Soya beans 161
wi OS y23 53+7
Chocolate 40+ 3
Udon noodles 55+7 i
Soft drink/soda 59+3
/| 2 dza O 2 d: 65 + 4
Fructose 15+4
Rice 78+9 N
porridge/congee Sucrose 65+4
hNI y3&s 43+3 Honey 61+3
Dates, raw 42 + 4 Data_ar_e means SEM. 3
* Low-Gl varieties were also identified.
Potato, boiled 78+ 4 W ! gSNIF IS 2F |t |

The glycemic index is a value assigtefbods 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 enclosedpicture 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):

\

blucose’#ioxygenj. gﬁ;:l%gl | water J+

A ! I

from the from the waste waste usefull
digestive breathing product product
system system exhaled exhaled

All larger carbohydrates must go through thieeakdownprocess in thaligestive system :
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