Electrolyte Forte

Formulated to Support Cellular
Electrolyte Balance

Clinical Benefits*

« Supports lipid and carbohydrate metabolism

+ Key minerals at doses needed for multiple
metabolic and cardiovascular functions, including
blood pressure regulation, myocardial metabolism,
and effective insulin action

» Taurine provides a beneficial effect associated with
“browning” of adipose tissue

« Antioxidants include vitamin C, beetroot juice
powder, and pomegranate juice powder

+ Provides support for physical activity

Electrolyte Forte is a powdered formulation containing
key minerals and nutrients that support healthy energy
metabolism, muscle function, and a healthy inflammatory
response.” Electrolyte Forte provides higher doses of key
minerals like magnesium, potassium, and calcium than
typically provided in electrolyte formulas, and may also
be used to supplement dietary intake. These minerals are
essential not only for muscle contraction and recovery,
but also for ATP production, and both metabolic and
cardiovascular function. Unlike most electrolyte formulas,
Electrolyte Forte also provides the amino acid taurine,
which has been shown to influence energy metabolism
in adipose tissue, provide mitochondrial support and
improve lipid metabolism, especially when combined
with exercise.
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Electrolyte Forte available in a 5 gram container (#1113)

Highlights

« Potent doses of minerals typically not found in

electrolyte formulas, including 150 mg magnesium

and 150 mg calcium per serving

« Lower dose of sodium than most electrolyte

formulas

- Sweetened with monk fruit extract (no glucose or
fructose); Electrolyte Forte does not have added
sugars typically found in electrolyte formulas which

may impair glycemic control.

- Delicious watermelon flavor
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Potent Mineral Doses for Broad
Metabolic and Cardiovascular Support

Each serving of Electrolyte Forte provides 150 mg of
elemental magnesium (as magnesium glycerophosphate),
the 2" most common intracellular cation, and a cofactor
for at least 300 enzymatic reactions” Magnesium is
the rate-limiting factor for many enzymes involved in
carbohydrate and energy metabolism, and also plays a
key role in cardiovascular function, influencing myocardial
metabolism, cardiac output, vascular tone, as well as
peripheral vascular resistance. Its effects on cardiovascular
function are mediated via the regulation of ion channelsin
cardiac cells, influences on intracellular calcium mobility,
and through anti-inflammatory and vasodilatory effects*
Magnesium has broad utility for cardiovascular health,
with lower intakes associated with both increased risk
for atherosclerosis and cardiovascular disease, as well as
chronic renal disease.”

Given that magnesium has been estimated to be the
most underestimated electrolyte deficiency in the US
(primarily because of insufficient dietary intake), its role in
energy metabolism is critically important, and deficiency
has been associated with impaired insulin signaling, low-
grade inflammation, and both diabetes and metabolic
syndrome as well as obesity.® Data from National Health
and Nutrition Examination Survey (NHANES) suggests that
a magnesium deficit is more likely among participants
with an elevated BMI, and the Coronary Artery Risk
Development in Young Adults (CARDIA) study found the
same association, as well as an inverse correlation with
C-reactive protein levels.”# Magnesium is also needed for
the conversion of vitamin D to its most active form, which
may partly explain the link between low magnesium levels
and elevated blood pressure,as magnesiumintake appears
to modify the association between vitamin D and blood
pressure.”’® Magnesium also modifies the relationship
between vitamin D and risk for type 2 diabetes; among
people with a high intake of magnesium, vitamin D is
inversely associated with diabetes risk, but in those with
low magnesium intake, this apparent protective effect of
vitamin D is not present, suggesting magnesium plays a
crucial role in vitamin D activation."

Magnesium is also needed by enzymes involved in muscle
contraction and relaxation, and neurotransmitters needed
for muscle activity, and many ATP-generating reactions.
Magnesium’s multiple roles in energy production, muscle
function, and the body’s inflammatory response make it
particularly important when considering exercise and
physical activity.

Supplementation with magnesium has been shown to
limit the inflammatory response to exercise (IL-6), reduce
soreness and enhance the recovery of blood glucose
levels."? Its beneficial role in carbohydrate metabolism
has also been demonstrated among participants with
metabolic syndrome (Met-S) and low magnesium levels,
in whom supplementation reduced blood pressure,
hyperglycemia, and hypertriglyceridemia, with similar
effects shown in a controlled trial of participants with
normal magnesium levels and Met-S.'3'41°

Electrolyte Forte also provides clinically beneficial
amounts of other key minerals, including 150 mg calcium,
315 mg phosphorus, 320 mg potassium, and 350 mg
chloride, while limiting sodium to only 160 mg per serving.
Similar to magnesium, these minerals have diverse roles in
human physiology, including those related to metabolism,
cardiovascular and renal health, muscle function and ATP
generation.'® For example, dietary potassium intake has a
well-established inverse correlation with blood pressure,
and has been associated with a lower risk of chronic
renal disease and eGFR decline among people with
hypertension.'” In addition, perhaps due to enhanced ATP
generation and support for muscle function, endurance
runners supplemented with potassium phosphate were
shown to have lower ratings of perceived exertion during
equivalent exercise intensities than those receiving
placebo, suggesting it may reduce perceived exertion with
moderate exercise.”® Electrolyte supplementation (with
sodium and potassium) has been shown to attenuate the
reduction in exercise capacity that occurs while limiting
caloric intake, potentially allowing for greater activity
levels while simultaneously restricting energy intake."



Given that phosphorus is needed for ATP synthesis,
low dietary intake of phosphorus has been associated
with decreased ATP production, which promotes both
hyperphagia and decreased thermogenesis, suggesting a
possible link to both obesity and metabolic syndrome.?
Even among healthy subjects, low serum phosphate levels
have been associated with reduced insulin sensitivity and
higher blood glucose levels following an oral glucose
tolerance challenge.”!

Antioxidants

In addition, Electrolyte Forte provides 90 mg of
vitamin C per serving, also important for exercise
capacity. A low blood level of vitamin C has been
associated with increased oxidative stress and decreased
physical performance, both of which improve with
supplementation.?? Vitamin C supplementation has also
been shown to reduce oxidative stress and improve
blood pressure after exercise in participants with type 2
diabetes, potentially by mitigating oxidative damage and/
or improving endothelial function.? Vitamin C may also
influence perceived exertion, at least in some populations;
in a randomized and controlled trial, supplementation
with vitamin C reduced fatigue and rating of perceived
exertion among study participants with an elevated BMI.#*

Additionally, Electrolyte Forte contains pomegranate
and beet juice powders, both of which have been shown
to provide antioxidant support, which may be particularly
important during exercise.”>? Beetroot specifically has
been associated with improved heart rate variability
recovery, and supplies nitrate which increases nitric oxide
bioavailability, important to many physiological processes,
including vasodilation and blood pressure regulation.””#

Regulation of Adipose Metabolism

Unlike most common electrolyte formulas, Electrolyte
Forte also provides 300 mg taurine per serving. Taurine
is a naturally occurring amino acid derived from the
metabolism of methionine and cysteine, with a role
in energy metabolism (including in skeletal muscle
and adipose tissue), cellular osmolality, hydration, and
exercise performance?* A number of recent studies
suggest that taurine plays a unique role in regulating
cellular homeostasis, at least in part by reducing
inflammation in adipose cells. Animal studies indicate
that taurine upregulates energy expenditure in adipose
cells, including fatty acid (-oxidation, and shifts the
macrophage population to the M2 phenotype, associated
with an anti-inflammatory effect.** Supplementation in
controlled human trials indicates that it may increase
adiponectin levels (associated with satiety), and decrease
markers of inflammation (C-reactive protein) and lipid
peroxidation among people with an elevated BMI*" When
combined with exercise, taurine supplementation was
also shown to modulate genes related to lipid oxidation
and mitochondrial function, associated with an adipose
“browning” effect (indicative of healthier adipose tissue)
among women with an elevated BMI." Controlled trials
with taurine have also found improvements in VO max,
anaerobic performance, recovery, and other indicators of
reduced metabolic function.*?
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