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Nucleotides are often referred to as “the building blocks of life” because they are
the most basic structural components of our DNA.

Let’s keep it simple!

• Genetic material is found in the nucleus of every cell and is the blueprint of all life forms.

Putting you
completely in the
picture about
the science behind
nucleotides.
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• Nucleotides are the structural components that are the basis of all life and therefore are also
called the building blocks of life.

What are
nucleotides?

• In the DNA double helix structure nucleotides are arranged in pairs bonded together to form
the spiral backbone.
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Structure of Nucleotides

For the Scientifically Inclined
A nucleotide is an organic compound that

In DNA, the purine bases include adenine

forms the basic building blocks of nucleic

(A) and guanine (G) while the pyrimidine

acids (information-containing molecules),

bases are thymine (T) and cytosine (C).

Pentose

such as DNA and RNA.

Base

RNA includes adenine, guanine, cytosine,
A nucleotide consists of a nitrogen-

and uracil (U) instead of thymine (thymine is

containing base, a pentose sugar and one

produced when a methyl is added to uracil).

glycosidic bond

to three phosphate groups.
The molecular structure of DNA was first
A deoxyribose sugar is present in DNA and

described by Watson and Crick in 1953 and

in RNA there is a ribose sugar.

remains the same to this day. However, we

nucleoside

= ribose
= deoxyribose

nucleoside monophosphate

have only recently started to understand the

nucleoside diphosphate

Nucleotides are divided into two groups

full importance of nucleotides in our diets

based on the structure of the nitrogenous

from a nutritional perspective.

nucleoside triphosphate

bases that are either a double-ringed
structure as in the purines (A for adenine
and G for guanine) or a single-ringed

Purines

Pyrimidines

structure in the pyrimidines (T for thymine
and C for cytosine).

Adenine
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Guanine

Cytosine

Uracil

Thymine
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Cell Nucleus

Ribbon Model
Minor groove in double strand
(ca. 1.2 nm)

Major groove in double strand
(ca. 2.2 nm)
3’

3’

Diameter
5’ = 2 nm

Axis

5’
The two strands
are antiparallel

DNA is protected in the nucleus of the cell

When DNA needs to duplicate, there is an

where the chromosomes are found.

“unzipping” that takes place between the
base pairs and each strand then serves as

Chromosomes are simply long sequences

a template on witch duplication takes place

of individual nucleotide base pairs. The

(as per diagram).

backbone of the DNA helix is made up of
the sugar and phosphate portions of the

The limiting factor in the duplication of a

nucleotides and the inner structure is made

DNA strand is the availability of nucleotides.

up of complimentary base pairs that always
Length of one turn = 3.4 nm

pair as a purine with a pyrimidine:
A with T(U) and G with C – held together by

Space-filling Model
Minor groove
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weak hydrogen bonds that give the helix its
characteristics spiral.

Major groove
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Where do Nucleotides come from?
Our body gets nucleotides from:
• Recycled nucleotides from worn out or dying cells – salvage pathway.
• Newly produced nucleotides within the cell synthesised from amino acids or glucose.

DNA (Deoxyribonucleic Acid)

• The food we eat – our diet.
• A nutritional supplement.

Base pairs

Chromosome

All these sources have limitations:

are found in higher concentrations only in

• The recycling of nucleotides from dying

meat and mostly in organ meat (from

cells is only 60% effective and time and

organs such as liver, kidney, intestines and

energy consuming.

lungs) that we no longer consume. Fruits

Telomere
p - arm
Centromere

and vegetables are very low in nucleotides.
• Additionally some of the most important
systems cannot produce their own nucleo-

• This results in the need to supplement

tides such as some brain cells, cells coming

nucleotides.

q - arm
Telomere

from the bone marrow like immune cells and
red blood cells and some cells of the gut

• Our intake of naturally occurring

flora like Bifidobacterium. Other cells, like

nucleotides is generally low. The typical

cells of the intestinal wall (villi), can produce

modern, fast paced lives we live, constant

nucleotides but not enough to cover their

high levels of stress and restricted dietary

entire need.

intake have resulted in nucleotide

Chromatid

Chromatid

supplementation becoming a lifestyle
• The availability of nucleotides from food is

induced essentiality.

low (bioavailability). Additionally nucleotides
8
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Nucleotide Restrictions in our Modern Day Diets
remember that a varied diet will ensure

describe the reduction in nucleotide

that the full spectrum of all 5 nucleotides

content of the modern diet. A large

are ingested. So even though we think our

portion of the population no longer

diet is varied – we may not have the full

consume offal-type meats that are the

spectrum of nucleotides available to supply

richest source of dietary nucleotides.

our bodies’ needs.

Fruits and vegetables do contain
nucleotides but significantly less than that
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Dietary simplification is a term used to

Liver vs Apple

We are overfed but under nourished!
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The typical adult serving of liver has
more than 100x the nucleotide content of an apple
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Most cells in the body can utilise

Our bodies can cope with changes and

nucleotides from the synthesis and salvage

challenges (like disease and stress) and

pathway but other cells need a continuous

react optimally only when nucleotides are

supply of nucleotides from the diet.

easily available and in sufficient
quantities. Only a continuous balanced

Why are
nucleotides so
important?

Nucleotides are not only the
“building blocks of life”, they are
also involved in almost all the
activities of each cell. In particular,
nucleotides are essential for cell
regeneration, transfer of energy,
production of protein and the
mediation of hormone signals.

There are cells that rely on the dietary

supply of nucleotides can ensure that these

sources of nucleotides and they are:

tissues and cells can function optimally.

• Cells forming the lining of the digestive

This can be guaranteed by an adequate

tract (intestinal mucosa cells).

nutritional supplement containing the
correct portion of nucleotides.

• The good bacteria in the intestinal
tract – Bifidobacteria.
• White blood cells of the immune system

(specifically lymphocytes).
• Red blood cells (specifically erythrocytes).
These 4 cell types have a rapid turnover in
the body as they are the most important
cells that ensure our health and the optimal
biological processes of our digestive and
immune systems.
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Nucleotides to Chromosomes

DNA Structure

Human DNA consists of 23 pairs of

cells, with the exception of red blood cells,

chromosomes, for a total of 46. Twenty-two

have their own copy of DNA. Thus the

of these pairs, called autosomes, look the

staggering number of:

same in both males and females. The 23rd
pair, the sex chromosomes, differ between

100 000 000 000 000 cells X 3.200 000 000

males and females. Females have two

000 nucleotides per cell = ....a truly

copies of the X chromosome, while males

staggering amount of nucleotides, don’t

have one X and one Y chromosome. These

you think?

Histone
Chromosome
Nucleosome
DNA

Gene

46 chromosomes contain an estimated
3,200 000 000 nucleotides (3.2 billion).

Many cells, approximately 50 000 000 per
minute, are constantly requiring

Here is a fascinating calculation done in

replacement, repair or regeneration.

www.nucleotidenutrition.com that if the
content of a cell nucleus were to be

Hopefully you can now appreciate the

printed out in a single long line (the

importance of a reliable and steady supply

pattern of nucleotide pairs in a

of all 5 nucleotides.

Nucleotide
Nucleotide
base pairs:

complete sample of human DNA typeset
at 60 characters (nucleotides) of DNA for
every 10cm) it would stretch for 500km.
Now also remember that there are

Nucleos

Guanine
Cytosine
Adenine
Thymine

approximately 1014 (that’s 100 trillion) cells
in the average human adult body. Most
14
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Cell Regeneration

Stages of Cell Division

Our bodies are in a continued state of

bases to build the copy from and supply of

flux in which tissues have a varied cell

RNA and various enzymes to stimulate and

turnover rate – some faster and other

provide the energy (ATP/GTP) for these

slower in which older cells are discarded

reactions. The double helix unzips at critical

and replaced by newer ones. As cells age

points to allow uncoiling and exposing of

they become damaged through every day

the DNA sequence that needs to be

wear and tear and therefore need to be

duplicated. The two complimentary halves

renewed. The cells that are used more

are exposed so that the freely available

frequently have a higher replacement rate

nucleotides can be matched up in their

i.e. the cells that form the intestinal villi

relevant pairs – remember A with T and G

are replaced every 3-5 days, cells that line

with C (See previous page).

Interphase

Prophase

Anaphase

Prometaphase

Metaphase

the stomach last only 5 days and red blood
cells last only 120 days.

Because these nucleotides can only line
up in complimentary fashion it ensures

In order to replace a cell – cell

that the two emerging strands of DNA are

regeneration – an exact copy (replica) of

identical to the original template. Only now

the genetic information stored in the DNA

can the process of cell division begin to

needs to be made. It is essential to the

take place. It should be clear that without a

well-being of our bodies that this

balanced pool of nucleotides available and

replication is done without errors as these

ready-for-use, cellular replication could be

may result in a loss of immunity, disease or

delayed or put on hold indefinitely until the

even genetic mutations. To ensure accurate

required nucleotide is produced or made

replication each cell has to have access to a

available for use in a specific position.

Telophase

Cytokinesis

2 Cells

pool of freely available, relevant nucleotide
16
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Why the need for Nucleotide Supplementation?
We briefly mentioned dietary

The body can no longer meet the need

simplification and can now look at what it

for nucleotides by the salvage and

is and the effects thereof in more detail.

synthesis pathway alone and therefore

We no longer eat a varied diet consisting

supplementary intake remains one of the

of nucleotide dense foods such as offal

few reliable methods of ensuring a good

and other organ meats. It has now been

balance of sufficient nucleotides.

accepted that dietary simplification along
with associating factors including the

The minimum optimum daily requirement

industrialisation of the food supply chain,

for dietary nucleotides is estimated to

is contributing to an increase incidence of

be from 300 – 700mg range for an adult

preventable chronic diseases. This places

with average body weight of 75kg.

an enormous burden on healthcare
systems worldwide.

Apart from a healthy varied diet,
regular exercise and good quality sleep

These problems are further

as some of the best principles for healthy

exacerbated by poor food choices and

living, there are certain

other contributing factors of our fast

circumstances encountered in everyday

pace modern hectic life styles, including

life where nucleotides can become

increased general physical inactivity and

“conditionally essential”.

constant high levels of chemical,
physiological and immunological stress.

Junk Food
18

Healthy Food
19

During periods of insufficient dietary

conditions of the gut i.e. ulcerative colitis,

intake

celiac disease and IBS.

For people who are malnourished due to
starving, fasting or dieters on an

For people with specialised or

unbalanced diet.

restrictive diets vegetarian and vegan
diets

Instances of increased nucleotide

They are generally low in nucleotides

demand

content i.e. no meat or offal.

In instances of wound healing or

Some
instances
where
nucleotides
may be
conditionally
essential

recovery after surgery, hectic lifestyles

From time to time even people who lead

where constant high levels of chemical,

usually healthy and fit lives will experience

physiological and immunological stress is

at least one of these five circumstances

encountered. Also athletes and people

where dietary intake of nucleotides is

involved in sport that requires high

insufficient. If so, adjusting the diet to

intensity training.

include more foods with a high nucleotide
content – to ensure readily available

Where there is high rate of growth

nucleotides – is a very sensible approach.

For expectant mothers and babies (first

phase formulas are now supplemented with

When it is not possible to adjust the

nucleotides – albeit at very low levels)

lifestyle, alter the diet or change the
circumstances then it would be appropriate

In the presence of infection and

to take a nucleotide supplement that

disease

contains purified forms of all five

During times of common infections i.e. flu

nucleotides.

and food poisoning as well as chronic
20
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Nutri-tide® Nucleotides
Created in close so-operation with our

Nutri-tide® is carefully blended to ensure

Swizz partners, the nucleotide experts Pro

that the right balance of raw materials are

Bio AG, a unique and innovative nucleotide

present and ready-to-use whenever they

formulation was made that combines the 5

are needed by the cells of the body.

individual nucleotides in a balanced
formula called Nutri-tide®.

We have launched various products all
containing the Nutri-tide® nucleotide

Various formulation are being made with

formula and they are blended with

Nutri-tide® as the base in combination

carefully selected essential vitamins,

with specific support ingredients to target

nutrients and amino acids, each targeting

different, essential nucleotide-related areas

a different aspect of nucleotide-related

of healthcare. Our Nutri-tide® formulas are

healthcare.

the only currently available nucleotide food
supplements that contain a scientifically
balanced blend of all five major
nucleotides.
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What is the gastrointestinal tract (gut) and
how does it work?
The gut is a nine meter long tube-like

substances into fuel for the body and to

pathway that winds down and around the

get rid of waste. Food comes in at the top

central section of the human body and is

(mouth) and is broken down into smaller

regarded as a giant food processor. The

pieces by our teeth and digestive enzymes

function of the human digestive system is

in our saliva begins the digestive process.

water from the chyme takes approximately

important stage of the chemical breakdown

3-10 hours after which the chyme becomes

processes takes place. Beneficial nutrients,

semi solid and then becomes known as

vitamins and minerals are separated from

faeces.

the indigestible elements and waste that
moves on. The waste is separated and

The small intestine is where the most

comes out the anus (5).

1

Oesophagus

to promote the process of converting food

Gastrointestinal pathway

Stomach

As we swallow the bolus moves through

tract. The small intestine is made up of

the oesophagus (1) and enters the

three sections: duodenum, a C-shaped tube

stomach (2) were it mixes with gastric

that curls around the pancreas, the

juices.

jejunum and ileum are coiled in the centre
of the abdomen.

Contractions of the stomach muscles
further aids digestion while enzymes break

The small intestine of followed by the large

down most of the protein and acid kills

intestine which has a slightly larger inside

off the majority of the bacteria. From the

that does not contain any villi. Here mainly

stomach the chyme passes into the small

water is absorbed and the bacteria found in

intestine (3) which accounts for

the large intestine (4) help with the final

approximately two thirds of the 9m GI

stages of digestion. The absorption of

24

2

Large intestine

4

3

Small intestine

Rectum

5

Anus
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Intestinal Villi
There are special finger like structures that
have blood vessels inside and they
further increase the surface area of the
small intestine that assist in the absorption
of the nutrients that are needed by the
body.
These structures are called villi - and they
are covered in a thin layer of cells that
allow nutrients released by digestion to
enter the bloodstream. These are the cells
that are constantly being replaced and
renewed - most having a lifespan of only
three to five days.
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The Gut’s Requirement
Due to the high rate of turnover of GI

Often times we further restrict our

cells and the limited supply of nucleotides

dietary variety through various medically

from our modern day diets – there is an

or self-imposed restricted or specialised

increased shortage of nucleotides. The

eating patterns i.e. gluten free diets for

chances of meeting this demand through

coeliac disease, lactose intolerant diets that

diet alone becomes virtually impossible.

are dairy free, diabetic diets, allergy based

While many of the body’s cells can utilise

diets (egg, fish and nuts are excluded),

nucleotides sourced through synthesis and/

belief based diets, vegetarian or vegan life

or salvage there are certain types of cells

style diets. In these cases a supplement of

that must complete their requirement from

nucleotides becomes essential to meet the

nucleotides derived from a dietary source.

demands of the body.

Two of these cell types are the cells that
form the lining of the digestive system
- villi - and also the cells of the “good”
bacteria in the intestinal tract (e.g.

Bifidobacteria).
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Healthy Digestion is all about Surface Area
The surface area of an average human’s
skin is approximately 1.5 - 2sqm, the
surface area of the lungs are 50-75sqm
and the surface area of the villi, crypts and
micro-villi in the human small intestine is
approximately 250sqm. That is similar in
size to a tennis court used for playing
doubles matches. Imagine the amount of
cells that cover such a surface area and
these cells are replaced every three to five
days at a rate of 3.2 billion nucleotides per
cell.
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Products Available in South Africa

NucleoCell-HP

NucleoCell-IM

IntestAid-IB

Bensulin

NucleoCell-SPORT

NucleoCell-SPORT HP

A scientifically balanced proprietary
blend of purified Nucleotides
(Nutri-tide®) to ensure that
sufficient amounts of building
blocks are present and ready-touse whenever they are needed by
the body’s cells for regeneration,
replication and multiplication.
Excellent product for Immunity, Gut
Repair, Sports People, Lean Muscle
Mass Improvement, Protein
Utilisation.

Is designed to assist the optimal
functioning of the immune
system and contains the
scientifically balanced proprietary
blend of purified Nucleotides
(Nutri-tide®) and specific
vitamins and amino-acids to
support the body’s immune
function.

Is a supplement for supporting
long term bowel health
containing the scientifically
balanced proprietary blend of
purified Nucleotides
(Nutri-tide®), L-Glutamine,
B-vitamins and related nutrients
to support natural cell division,
healthy intestinal mucosa and
healthy digestion.

A supplement containing a
unique combination of the
probiotic Lactobacillus reuteri
and scientifically balanced
proprietary blend of purified
Nucleotides (Nutri-tide®) which
in combination have shown to
maintain healthy blood glucose
levels.

Scientifically balanced proprietary
blend of purified Nucleotides
(Nutri-tide®) with a combination
of approved and established
vitamins for Better Recovery,
Enhanced Endurance, Adequate
Oxygen Supply and Higher
Performance Level.

Scientifically balanced proprietary
blend of purified Nucleotides
(Nutri-tide®) to increase the
availability of Nucleotides when
needed by the body for
Regeneration, Replication and
Cell Multiplication specifically
focussing on the athlete.
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Your guide to nucleotides

Look after your health by eating
healthy and varied foods in order
to maintain the nucelotide uptake
needed for proper cell regeneration
in the body and specifically the
GI tract
OR
start supplementing with a pure
source of nucleotides.

For further information visit
www.nucleotides4health.org
or www.nucleocell.co.za

NucleoCell Nutrition PTY LTD

