TOTUM SPORT
AND THE DIFFERENT
LEVELS OF HYDRATION

Hydration is one of the most
important factors when it
comes to athletic
performance.
Chronic dehydration is common
given that people do not
perceive thirst until dehydration
has resulted in water losses
equivalent to about 2% of body
weight, which equates to having
already lost 10% performance.
1% dehydration is unnoticeable
but causes 5% loss in
performance. At the elite level
this is hugely significant. For
example this is the gap between
1st and last place on the Tour de
France.
Athletes who are fully hydrated
can metabolise faster because
they don’t over-heat. There are 2
mechanisms to this – one is
dependent on hydration of the
circulation that enables the
typical sweat response to
intensive exercise that indirectly
dissipates core heat that is
already building up.

Totum Sport addresses both
aspects of hydration.
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HYDRATION OF
THE CIRCULATION
Water is absorbed from the digestive tract
from fluids we drink and from within the
foods we eat. The kidneys are responsible
for excreting water via urine and controlling
the concentration of the urine. The lower
the water levels in the circulation, the higher
the concentration of urine as the kidneys
strive to retain water. In both cases water
interchanges with the circulation; it is either
absorbed into the blood or the blood is
filtered to generate urine. It is therefore
important that water does not stay primarily
in the circulation or a pathological situation
can arise whereby water is absorbed but
then filtered out and excreted, taking
essential nutrients with it that makes
retaining the water even more difficult.
Rather bizarrely, drinking water that cannot
move out of the circulation effectively
increases net losses which decreases overall
hydration.

In these situations water is drawn from other
reservoirs such as the cells in order to
maintain the circulation. Sub-optimal
intracellular circulation has a significant
adverse impact on performance and health.
The vast majority of sports hydration products
are based around just a few electrolytes
primarily including Sodium, Potassium,
Chloride. These help the body absorb water
into the circulation but when it comes to
cellular hydration they are of little influence.
Totum Sport contains these primary
electrolytes at sufficient concentration levels
that holds water that has been subsequently
consumed to hydrate the circulation.

CELLULAR
HYDRATION
When it comes to the cells the
concentrations of the main electrolytes
Sodium, Potassium, and Chloride are actively
controlled and partitioned across the cell
membrane in certain concentrations in order
to maintain the electrical potential and
homeostasis within the body. It is the
presence of the other minerals and trace
elements that are mainly responsible for
drawing water from the circulation into the
cells. This happens in a number of ways. The
trace elements move into the cells and
increase the concentration of solutes in the
cell which draws water in by osmosis. They
may also alter the structure of the
aquaporons (channels through which water
moves) to facilitate this movement. Totum
Sport is unique in that it contains these trace
elements in the correct proportions that
move into the cells in order to increase water
influx and hold it. This results in sustained
cellular hydration.
Cellular water is not simply the medium
within which substances are dissolved and
reactions take place.

Water plays a crucial role in the structure and
therefore the function of proteins, enzymes
and even DNA within the cell. Inside the cells
the extra elements in Totum Sport also
influence the biophysical environment in
favour of protein folding structures that
increase their surface area.
Water has been shown to have a 4th phase
which is a semi-crystalline structure that is
induced next to hydrophilic surfaces such as
the surface of proteins and membranes. The
greater the hydrophilic surface area, the more
water is held as 4th phase water. This allows
more water to move into the cell so that the
concentration of unstructured water
molecules is maintained. It has been
suggested that in forming 4th phase water,
electrons are released which take part in
energy metabolism and the conversion of ADP
to ATP which then breaks down to ADP
thereby releasing energy to be utilised within
the cell. This involvement within the recycling
of ADP and ATP also helps explain the
glucose-stabilising effect of Totum Sport.

Energy metabolism to do work within the
cells (e.g. muscle contraction, nerve
conductivity etc) generates heat which must
be dissipated if the body is to maintain the
normal body temperature within the
optimum range and not over-heat. The
higher the level of intracellular water the
better this heat is dissipated at the source of
its generation. This means that wellhydrated cells can do more intensive work
which converts to a higher level of physical
and mental activity.
It could be argued that the level of
intracellular water is therefore more crucial
in determining how cells function at high
intensity than circulation hydration and thus
determines the upper limitation of elite
athletic performance. Only Totum Sport
delivers this level of hydration-related
performance.
When all minerals and trace elements play a
part in all levels of hydration and
metabolism it is not sufficient to only replace
a few of them.

Unlike hydration products based on only a few
electrolytes that are mostly involved in
hydration of the circulation only, Totum Sport
supports all aspects of hydration in all
compartments in the body (ie in the
circulation and intracellularly) which supports
a higher level of metabolism, preserves blood
glucose, delays the switch to anaerobic
metabolism which reduces lactate production
and helps minimise muscle fatigue and injury.
This is only possible by the presence of all 78
elements in the right proportions and in
bioavailable form. The increase in cellular
water that generates more 4th phase water
plays a crucial part in supporting energy
metabolism beyond just maintaining glucose
delivery. Totum Sport is the only hydration
product that supports circulation and cellular
hydration for maximum benefits.
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