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Power Drink version III 

The Revolutionary, Research-Driven, Anabolic, Anti-

Catabolic, Fat-burning, Training Drink 
 

 

Power Drink fills a gap that’s 
been mostly overlooked by most 
other supplement companies. 
While they’re absorbed in what to 
use before and after training, and 
rightly so, they’re missing one of 
the most important opportunities 
for maximizing the results you 
get from training. The right mix 
of ingredients to use WHILE 
you’re training. 

 

https://metabolicdiet.com/product/power-drink/  
All my nutritional supplement products are at https://metabolicdiet.com/shop/ 
 

Power Drink information updated October 6, 2021, by Mauro Di Pasquale, B.Sc. (Hons); M.D. 
 

Power Drink is manufacture in a GMP and NSF certified 

pharmaceutical grade facility. 
 

The information below on the new Power Drink version III is in a constant draft 

form as revisions are made as new information becomes available. This latest 

information will give you the flavor of just what Power Drink will do for you in 

helping you achieve your health, body composition, and physical and mental 

performance goals. 
 

Taking supplements in and around training is one of the most efficient and productive 
ways to use nutritional supplements. That’s because the body is most receptive to 
these supplements under the stress of exercise. So, it makes good sense to be fully 
prepared to maximize the anabolic, body composition and fat burning effects of 
exercise, and  by using the right nutritional supplement array before, during and after 
exercise.  
 

https://metabolicdiet.com/product/power-drink/
https://metabolicdiet.com/shop/
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I formulated MD+ Exersol to be the complete exercise solution and as such, to take 
the guesswork out of what supplements to use before, during and after training. 
Resolve to get your body ready and able to train, Power Drink to sustain and support 
your energy and metabolism while you work out, and Amino to maximize protein 
synthesis and make use of the post workout anabolic period.  
 
While all three formulations are cutting edge, and make Exersol unique, it’s Power 
Drink that fills a glaring gap in training supplements. And I’ll explain why.  
 
The idea behind Power Drink was born almost five decades ago. During my many 
years as an elite athlete in several sports, and especially in Powerlifting, I used a 
protein-based drink during my training and competitions. At the time and until I brought 
Power Drink to the market two decades ago, the concept of nutrition while training was 
based on water, carbs, and electrolytes ala Gatorade.  
 
In the mid to late 1960s I was heavily into resistance training and competing on a 
University level in wrestling and gymnastics. I realized even before the time that 
Gatorade was a rather simple formulation (1965) that the ingredients used in the 
Gatorade formulation, (as mentioned - water, sugar, and electrolytes) wouldn’t fulfill 
most of the requirements of a true supplement that would be significantly useful while 
training.  
 
During my competitive years, which spanned two decades, realizing the major 
shortcomings of Gatorade, mainly that it didn’t contain protein, I made up my own 
exercise drink which at the beginning contained water, electrolytes, and skim milk 
powder (which contained milk proteins). Over time several other ingredients were 
added that I felt were necessary for anyone who was seriously into exercise and 
sports.  
 
Today there are other companies supplying products to be used while exercising. 
However, none come even close to the complexity and efficacy of Power Drink. 
 

You Don’t Have to Break Down to Build Up 
 
We all know that during training muscle is broken down. Most people believe that this breakdown is a 
necessary part of training. After all you have to break muscle tissue down before you can build it up. 
Don’t you? Unfortunately, that’s one of the most stubborn of training myths.  
 
Muscle breakdown, the actual breaking down of muscle protein into amino acids – termed muscle 
catabolism, isn’t what provides the adaptation stimulus for increasing muscle size. It’s the microscopic 
damage done to the muscle cell structure and the subsequent adaptation to that damage that 
determines the muscle building response.  
 

https://metabolicdiet.com/product/exersol/
https://metabolicdiet.com/product/resolve/
https://metabolicdiet.com/product/amino/
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You don’t have to break down the muscle at all to get this response in full force. In fact, doing so is 
counter-productive. The more muscle you keep from breaking down, and the more you increase 
protein synthesis, the better the results from your training. Taking Power Drink while you’re training 
will put your miles ahead of everyone else who just uses water or at best a drink along the lines of 
Gatorade even if that drink contains a smidgeon of protein and/or amino acids.  
 
Power Drink, because of its effects on increasing protein synthesis and decreasing protein 
breakdown, is a powerful anabolic and anticatabolic product. As well, Power Drink increases cellular 
hydration and the utilization of amino acids and creatine by working muscle.  
 
There are few studies showing the powerful effects of ingesting the right mix of proteins and other 
ingredients while training. However, a recent study looked at the co-ingestion of protein and 
carbohydrate during exercise. They found that the ingestion of protein stimulates whole body and 
muscle protein synthesis rates during resistance-type exercise.1 
 
As if that wasn’t enough, Power Drink, because of its positive effects on the fat burning hormones and 
mechanisms allows you to burn more body fat while you’re training.  
 
And with the other ingredients included in Power Drink, such as the dipeptide carnosine and beta-
alanine, which among other things are efficient buffering agents, you can train harder and longer and 
know that you have a powerful ally that will help you make good use of all that hard work.  
 
Besides a hefty dose of high-quality protein, Power Drink also contains several anabolic and 
cytoprotective amino acids and peptides, electrolytes and other ingredients that help maximize the 
anabolic and fat burning potential of training, and much more.  
 
The formula contains no carbohydrates or fat except for glycerol, which does not raise either glucose 
or insulin levels appreciably, and ribose, which is a resource for the reformation of ATP and other 
important cellular compounds. The glycerol, along with the taurine, plays a vital part in keeping the 
muscles hydrated and thus in an anabolic state.  
 
The bottom line is that Power Drink is a research driven training drink that provides the nutrients 
necessary to increase muscle size and decrease body fat. And by providing all the necessary 
ingredients to feed working muscles and shift the use of body fat as the energy source for training, 
Power Drink dramatically increases the positive effects of training, allows you train longer and harder, 
and increases recovery.  

Dealing with Muscle Cramps  
 
Muscle cramps are common in athletes during training and recovery, at night, before and during 
competitions, and at any other time. Although we’re not completely sure what causes them, and there 
are various reasons for cramps, especially in those with arterial disease and those taking certain 
medications such as diuretics and some beta agonists, in general, and especially in athletes, it’s 
thought that they’re due to an imbalance in electrolytes and hydration.  
 

Muscle cramps can be so severe that oral administration of quinine, quinidine, and/or botulinum toxin 
treatment of the calf muscles are sometimes used. However, in athletes the remedies for cramps 
usually include stretching the cramping muscles in various ways for immediate relief, and in tandem 
increasing your intake of one or more compounds the commonest being sodium, potassium, 
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calcium, magnesium, and phosphorus. I’ve also recommended the use of other ingredients 
including glycerol, taurine and carnosine for the relief of cramps. All are in Power Drink.  
 
I formulated Power Drink primarily as a drink to be used while exercising to maximize the body 
composition and performance enhancing effects of exercise. However, when formulating Power Drink 
I kept in mind the problem of muscle cramps.  
 
I had muscle cramp problems during my elite Powerlifting career as a result of trying to make weight. 
In the early years of my two decade run as a world class powerlifter I had to devise a way of dealing 
with muscle cramps or quit lifting. What I came up with to solve my cramping problems was used to 
help me formulate Power Drink.  
 

Power Drink version III Nutritional Supplement Panel 
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Ingredients in Power Drink and Their Effects 
 
Power Drink contains many ergogenic and modulatory ingredients that maximize the training effect. 
I’ve listed some of them below, along with a brief explanation of what they do.  
 
While Power Drink has a comprehensive mix of proteins and amino acids, which will be detailed 
below, Power Drink also contains several other ingredients that improve not only aerobic and 
anaerobic exercise and sports performance, but also improve both mental and physical health.  
 

Protein and Amino Acids 
 
The protein and amino acid composition in Power Drink is unique and the resulting amino acid array 
maximizes protein synthesis and minimizes muscle catabolism.  
 

Whey Protein 
 
One serving of Power Drink (44 grams) contains over 30 grams of whey protein (mostly in the form of 
whey isolate but also with a smaller percentage of whey protein concentrate) a "fast" protein that 
results in high systemic amino acid levels. The same properties that make whey protein a bad choice 
as a nighttime protein make it an excellent choice as a training protein since it can be taken 
continuously all through the training session. And the whey protein isolate concentrate combo gives 
the benefits of both without causing any bloating during training. 
 
The whey protein combo has a direct effect on increasing protein synthesis, and at the same time 
increases systemic levels of the potent anabolic hormones and growth factors, including insulin, 
testosterone, growth hormone and insulin-like growth factor I (IGF-I).  
 
As well the whey protein in Power Drink encourages the formation of the glutathione and increases 
the body’s antioxidant and immune capacity, which in turn translates to increases in training efficiency 
and recovery.  
 
When training, whey protein acts differently than when you’re not training. When you’re not training, 
the amino acids in whey protein are partially converted to glucose through gluconeogenesis, the 
amount that’s converted depends on how much whey protein you take. This can be a problem as 
excess whey can then also be directly or indirectly converted to body fat.  
 
Because of its rapid conversion into glucose in the non-training state, whey protein is a poor protein 
to use prior to training, especially as I don’t recommend carbs before training because of its counter-
productive effects on the breakdown and oxidation of body fat and on growth hormone levels.  
 
However, whey used during training prevents the breakdown of muscle protein which would normally 
occur while training. The use of whey protein while training mainly prevents the breakdown of muscle 
protein and increases protein synthesis. 
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Branched Chain Amino Acids 

 
The protein formulation contains over 10 grams of branched chain amino acids per serving – the 
whey in Power Drink is approximately 25% BCAAs, the glutamine peptides contain over 11%, and 
there’s an extra 2250 mg of leucine (which has been shown to be an important regulator of protein 
synthesis) and 600 mg each of isoleucine and valine.  
High amounts of branched-chain amino acids (BCAA), which have been shown to stimulate protein 
synthesis before and after training. BCAA have also been shown to increase resistance to fatigue and 
enhance lipid oxidation (fat burning) during exercise in those who are glycogen-depleted.2  
 
This means that Power Drink is especially useful for those who follow my phase shift diets in which 
pre-exercise glycogen depletion exists in the low carb phase. Studies have also recently shown that 
glycogen depletion prior to exercise enhances fat metabolism, speed and endurance.3,4,5 It’s also my 
view that glycogen depletion before training, if you’re on my phase shift diets, also enhances the 
effects of training on body composition and strength.  
 
Also, while of the BCAAs leucine seems the most important in improving body composition and 
muscle mass, especially in older people,6789 it’s also paramount that the other two BCAAs also be 
present in the formulation since supplementation with leucine alone may have side effects due to 
impairment in the availability of valine and isoleucine. This is because the activity of the rate-limiting 
enzymatic complex in BCAA degradation, i.e., branched-chain alpha-keto acid dehydrogenase, is 
markedly stimulated by the presence of leucine or its keto acid, alpha-ketoisocaproate, which in turn 
decreases the availability of endogenous valine and isoleucine if they’re not included in the 
formulation. 10,11,12 
 

Glutamine, Glutamate, and Alpha-Ketoglutarate 

 
Power Drink contains significant amounts of glutamine and glutamate, as L-glutamine, glutamine 
peptides, and as part of the amino acid makeup of whey protein.  
 
L-Glutamine (glutamine), the most abundant free amino acid in the body, is involved in multiple 
aspects of metabolism and signal transduction pathways. While some glutamine comes from dietary 
sources, most of the systemic glutamine is produced by skeletal muscle from alpha-
ketoglutarate/glutamate and ammonia, and has several important effects in the body including its use 
as an energy substrate since the alpha-ketoglutarate (AKG) is a substrate of the Krebs/TCA/Citric 
Acid Cycle (the three are used interchangeably) and its formation increases TCA cycle flux and ATP 
formation.  
 
As well AKG, either directly through the TCA cycle intermediates or indirectly through the formation of 
alanine formed in muscle via the alanine transaminase reaction. The alanine is then transported out 
of the muscle and to the liver to undergo gluconeogenesis and thus increase glucose availability.  
 
The ammonia for these processes eventually comes from deamination of the branched chain amino 
acids (BCAAs – leucine, valine, and isoleucine) and under conditions of stress when more of the 
BCAAs are used to produce needed alanine and glutamine, the result is a decrease in protein 
synthesis and the anabolic effects of exercise.  
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Glutamine has significant effects on body composition and performance as it favorably affects insulin 
sensitivity, growth hormone, IGF-1 and cortisol levels, protein synthesis, cell volume, muscle 
catabolism (inhibits it) and gastrointestinal and immune function.1314151617 Oral glutamine supplements 
have been shown to reduce obesity, waist circumference and, pro-inflammatory markers.18 
Glutamine’s effects on insulin sensitivity and resistance varies with the tissues involved. For example, 
while glutamine enhances insulin sensitivity in muscle, which is beneficial for gaining muscle mass, it 
enhances insulin resistance in adipose tissue, which is beneficial for reduced body fact. The Jekyll 
and Hyde effect markedly improves body composition.  
 
Glutamine is used for energy by most cells in the body but especially by the GI tract, liver, kidney and 
the immune system. The process for energy production is by successive deamination of glutamine to 
glutamate, then to alpha-ketoglutarate that enters the TCA/Krebs cycle and through the oxidative 
phosphorylation forms ATP, the main energy source on which the body functions.  
 
Glutamine is also used as a basis for the synthesis of the ATP molecule itself, nucleic acids (DNA 
and RNA synthesis and repair), other amino acids and proteins, glucose through gluconeogenetic 
pathways, carbamoylphosphate, and other metabolites. As well glutamine increases glutathione, a 
powerful endogenous antioxidant that mitigates the counter-productive effects of exercise on 
excessive muscle damage without affecting the positive effects of exercise.  
 
The interconversions, reactions, pathways and signaling that glutamine is involved in are complex 
and impacts many metabolic processes that are beyond the means of this information piece. As an 
example, glutamate can be used (besides conversion to glutamine) in an alanine aminotransferase 
reaction to produce alpha-ketoglutarate (AKG) and alanine or by the reverse reaction alpha-
ketoglutarate can be aminated by ammonia or via a transamination reaction from other amino acids to 
form glutamate and pyruvate. The resulting alanine and pyruvate are involved in complex interactions 
and so the complexity of how glutamine affects metabolism soon increases exponentially.  
 
For now, we’ll simply cover some of the basics on glutamine dynamics, benefits, and what many 
people consider potential adverse effects from glutamine supplementation. I’ll be writing a more 
detailed article on glutamine in the near future, including the importance of amino acid transporters 
that have been shown to be key components of the mTORC1-mediated amino acid sensing pathway 
that in turn has anabolic effects on skeletal muscle.  
 
I’ll also cover the dual effects of the amino acid transporters, and the transporters involved in 
glutamine transport into cells (mediated by solute carrier (SLC) family protein SLC1A5/ASCT2) and 
the transporter complex that regulates the simultaneous transport of glutamine out of cells and the 
transport of leucine into cells (complex SLC7A5/SLC3A2 (LAT1/CD98) and the implications of 
glutamine supplementation on this transporter complex and leucine levels in the body including in 
skeletal muscle.  
 
While normal levels of endogenous glutamine are sufficient under most conditions, at times, such as 
when the body is under stress, it’s not enough. Depending on endogenous glutamine to supply the 
glutamine that the body needs under special circumstances including exercise, is like robbing Peter to 
pay Paul – using up needed carbon skeletons and amino acid precursors from muscle to make 
glutamine, thus impoverishing muscle tissue, because glutamine is more importantly needed 
elsewhere in the body for energy, to bolster immunity, and other purposes. 
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At times when endogenous glutamine resources are stretched beyond what’s needed, a time when 
glutamine becomes an essential amino acid since not enough can be formed endogenously, 
glutamine supplementation becomes a necessity.  
 
Supplementation with glutamine, optimally as a free amino acid, or as glutamine peptides for quick 
access when needed, and from whole proteins that contain high levels of glutamine to keep glutamine 
levels optimized for normal times, has many beneficial effects by allowing other tissues access to the 
glutamine they need to function optimally, and by increasing health, body composition (fat loss and 
muscle hypertrophy), and physical and mental performance.  
 
Glutamine has both direct and indirect anabolic effects. Glutamine directly increases energy 
metabolism and protein synthesis. Indirect effects include decreasing the deamination of the BCAAs 
and other amino acids and thus keeping their levels higher in skeletal muscle. Increased levels of 
leucine, for example, has stimulatory effects on protein synthesis and inhibitory effects on protein 
degradation/muscle catabolism. Also, transitory increases in ammonia, by providing amine groups for 
the formation of various amino acids, has an inhibiting effect on skeletal muscle 
proteolysis/breakdown.  
 
A study published in 2016 found that glutamine supplementation improves some parameters of sport 
and exercise performance, and chronic supplementation appears to be of special importance for 
increasing tolerance to intermittent exercise, lowering feelings of fatigue, and optimizing recovery 
from muscle damage.19 The study also suggested that glutamine also acts as a relevant resource for 
rehydration during strenuous and prolonged physical activity. 
 

Insulin and Glutamine 
 
I’ve been interested in the metabolism and effects of insulin for over five decades. While at the 
University of Toronto I often attended classes at the Banting Building, the main building making up 
the complex now called The Banting and Best Department of Medical Research. Banting and Best 
were the first to discover and commercialize insulin and as I was a competitive athlete throughout my 
seven years at the University of Toronto, insulin and its effects were of great interest to me and has 
remained so to this day.  
 
My definition of the phenotype is the NOW state of the organism as a result of the NOW interactions. 
These interactions are in constant flux - an uninterrupted flow that is constantly changing. You never 
step into the same river twice is a good analogy of a continuum of changes that occur in the body in 
response to the environment.  
 
Insulin Resistance and Sensitivity – both are much more complex phenomenon than is almost 
universally accepted - that insulin resistance is bad and insulin sensitivity is good. In fact, it can be the 
other way around depending on how specific tissues respond to insulin and the state of the individual 
as far the interaction of their genome, transgenerational epigenome, the person specific epigenome, 
and environment. The effects of increasing or decreasing insulin resistance or insulin sensitivity is 
only meaningful when taken in context to the interaction of these three influences. 
 
But then those three influences are what runs the living world, and especially humans, the dominant 
species. I consider the genome, the raw DNA, as a resource with its potential to be used or not 
depending on transgenerational epigenetic and non-DNA elements that are inherited from the sperm 
and egg when they fuse to form the one celled blastocyst. From that time on, intrauterine influences 
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and then after birth to the time of death, the environment makes or breaks how the resources inherent 
in the raw DNA plus transgenerational epigenetic effects as well as the transmission of other 
elements when conception occurs, are actuated or partially actuated, or not actuated.  
 
Because of the complexity of insulin and its effects, I never believed, or stated in my writings, that 
insulin exerts its effects evenly in the body. I’ve always believed, at least for the last four decades and 
in a contrarian way, that the effects of insulin vary depending on the tissues involved, lifestyle, 
environmental influences, and the presence or absence of disease.  
 
Regardless, it’s widely felt that increasing insulin resistance is bad for health, body composition and 
mental and physical performance, and insulin sensitivity good for all these factors. As well, it’s also 
the consensus that whatever influence insulin has, whether resistance or sensitivity, that this is the 
case for the whole body. However, both concepts are flawed.  
 
However, this is not the place for detailed information on insulin since I’ll be soon devoting an 
extensive article on how and why insulin doesn’t act like almost everyone thinks. On the other hand, I 
did want to mention a paper published in 2019 on glutamine and insulin that lends some credence to 
my views.  
 
This study investigated whether chronic oral glutamine (Gln) supplementation may alter metabolic 
parameters and the inflammatory profile in overweight and obese humans as well as whether Gln 
may modulate molecular pathways in key tissues linked to the insulin action in rats.20 
 
What they found was that in the obese group, Gln supplementation reduced waist circumference and 
serum insulin. In the rats Gln supplementation reduced adiposity, improved insulin action and 
signaling, and reversed both defects in glucose metabolism in the liver and muscle. 

 
They concluded that “In summary, our data showed that glutamine supplementation could reduce the 
insulin action and glucose uptake in fat and adipose mass, which improves the insulin action and signaling in 
the liver and muscle of rats.” 
 
So, what we’re seeing here is insulin resistance (in fat – the increased lipolysis and use of fat for fuel 
which resulted in fat loss) and insulin sensitivity (in muscle and liver resulting in an anabolic effect) 
resulting in an improvement in body composition. The authors data suggests that Gln 
supplementation leads to insulin resistance in adipose tissue via the hexosamine pathway, thus 
reducing adipose mass.  
 
An interesting fact is that they suppose that this results in an improvement in systemic insulin action, 
which in turn results in insulin sensitivity in muscle and liver. But I don’t believe that it’s that simple as 
there’s involvement of epigenetic changes to different tissues and subsequent nutrient and energy 
sensing and core metabolic pathways that need to be factored in when discussing variations in insulin 
signaling in different tissues in the same organism.  
 

Glutamine and Ammonia 
 
Ammonia is produced in the body from several processes including amino acid (mostly from 
glutamine and BCAAs) and purine deamination.  
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As far as adverse effects, there are none from the use of several grams of glutamine before and after 
exercise. However, there is a long-standing misconception that glutamine supplementation increases 
ammonia to the point that it has a negative effect physically and mentally on exercise performance.  
 
The basis of this often-repeated belief is that glutamine acts as an important energy source for 
various tissues, including the gastrointestinal tract, the liver and skeletal muscle. The successive 
deaminations from glutamine to alpha-ketoglutarate results in the formation of 2 molecules of 
ammonia (NH3) and it’s the potential ammonia accumulation that many feel may make glutamine 
supplementation counter-productive by increasing physical and mental fatigue.  
 
The ammonia-fatigue theory is almost a century old (a paper published in 1922 first suggested the 
correlation between ammonia accumulation and fatigue21) and based on the link between exercise 
and muscle derived ammonia production with the results of studies where ammonia production was 
correlated with fatigue under pathological conditions in which increases in ammonia resulted in 
neuromuscular dysfunction.  
 
This association was then falsely extrapolated to suggest that further increases in ammonia during 
exercise from glutamine supplementation results in fatigue and compromised exercise performance.  
 
This ammonia-fatigue theory, especially involving glutamine supplementation, while hopelessly 
outdated, persists. But the fact is that a normal person without significant liver or kidney disease or 
genetic mutations that results in a deficiency of one of the six enzymes in the urea cycle, can keep in 
check, and even get beneficial effects from any ammonia formed during even the most extreme 
exercise or sporting event with or without the use of glutamine supplements.  
 
It’s been shown that the regular use of glutamine in sports that do not require continuous exertion for 
long periods of time, because of compensating mechanisms as ammonia levels rise, decreases 
systemic and skeletal muscle levels of ammonia rather than increasing it. 22  
 
The decrease in ammonia is the result of adaptation responses to the increased glutamine 
breakdown including the suppression of synthesis of endogenous glutamine (thus sparing skeletal 
muscle BCAAS, and especially leucine and thus preserving the anabolic effects of intense exercise), 
elevating the expression of enzymes of the urea cycle, and priming both hepatic and renal systems to 
increase the disposition of ammonium. 
 
In continuous, prolonged and strenuous exercise ammonium levels rise as exercise progresses but is 
easily kept in even with the use of glutamine supplements. On the contrary physiological increases in 
levels of ammonia in healthy people during exercise can have significant ergogenic effects. 
 
The formation of ammonium from ammonia plus H+ an acid moiety rather than being counter-
productive, has an ergogenic effect as it plays an important role in the regulation of the acid-base 
balance in the body. The activation of renal production of ammonium from glutamine breakdown and 
subsequent excretion of ammonium decreases the adverse effects of increasing acidity as exercise 
progresses, thus further decreasing fatigue and improving exercise performance. 
 
The degree to which ammonia forms the ammonium ion depends on the pH of the solution. If the pH 
is low, the equilibrium shifts to the right: more ammonia molecules are converted into ammonium 
ions. If the pH is high (the concentration of hydrogen ions is low), the equilibrium shifts to the left: the 
hydroxide ion abstracts a proton from the ammonium ion, generating ammonia, which in turn can be 



P o w e r  D r i n k   P a g e  | 11 

 

used for the synthesis of amino acids, nucleotides, ATP, etc. or can be converted to urea for 
excretion, or the ammonium can be directly excreted. 
 
The use of glutamine supplements besides increasing the production of ammonium through the 
deamination processes leading to glutamate and then alpha-ketoglutarate also has beneficial effects 
on systemic acid accumulation secondary to prolonged strenuous exercise. After formation of 
ammonium from glutamine, the alpha-ketoglutarate may be degraded to produce two molecules of 
bicarbonate, which are then available as buffers for dietary acids, thus adding to the net acid 
disposition that occurs with ammonium excretion and resulting in a decrease in fatigue and improved 
exercise/sport performance.  
 
It’s also been shown that ammonium regulates mTORC1 and mTORC2 signaling. A recent study 
concluded that “ammonium triggers the AKT-dependent phosphoinhibition of the TSC complex and of 
PRAS40, two negative regulators of mTORC1. Consistent with mTORC1 stimulation, ammonium 
induces the inhibitory phosphorylation of 4EBP1, a negative regulator of protein biogenesis. mTORC1 
responds to nutrients, energy levels and growth factors and stimulates translation and anabolic 
metabolism while inhibiting autophagy. ammonium derived from upregulated glutaminolysis, could 
turn advantageous for proliferation by triggering key signaling pathways promoting growth.”23 
 

Glutamine and Stress, Injury and Aging 
 
Aging is inevitable, at least for now. And with it comes deterioration of our bodies, increasing disease, 
and common to it all increased inflammation. The many genetic and epigenetic factors involved that 
dictate the effect of age on our bodies and minds is beyond the scope of this information piece.  
 
However, one aspect of inflammation and aging involves the heat shock proteins (HSP), especially 
HSP70, which have anti-inflammatory properties and decrease with aging. HSP also are decreased in 
couch potatoes and the obese.  
 
It’s also been known for several decades that glutamine is involved in modulating levels of heat shock 
proteins (HSP).24 More recently it’s been shown that glutamine’s effects on increasing HSP are vital 
to cell defense and repair under many circumstances including various stressors such as intense 
exercise, toxins, diseases, and aging.  
 
Oral supplementation with L-glutamine, in free or dipeptide form, can restore the glutamine-
glutathione axis, and provide cytoprotection mediated by HSP-27, thus attenuating biomarkers of cell 
disruption and damage, as shown in rats submitted to high-intensity resistance and endurance 
exercise training.2526 
 
A recent review concluded the following, mostly in respect to aging but the information has much 
wider implications:27 
“Glutamine is essential for the maintenance of normal neuronal physiology and skeletal muscle size 
and function due to its capability of controlling the HS response. Changes in physiological systems 
(e.g., cardiovascular, endocrine, muscular, nervous) that occurs with aging, along with simultaneous 
unfavorable changes in body composition (i.e., sarcopenia and visceral/abdominal obesity) may lead 
to, respectively, lower availability of glutamine and chronic low-grade inflammation. Under these 
conditions, bodily levels of glutamine may reduce, thus affecting its physiological roles. As glutamine 
is essential for normal HSF1/HSP70 axis activation, the stress response is likely to be reduced in 
many elderly people. Exercise is a powerful and low-cost physiological inducer of the HS response, 
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being capable of reverting age-associated low-HS response states. Therefore, exercise training 
associated with glutamine supplementation and heat treatment itself are envisaged as 
important therapeutic tools able to restore the stress response in the elderly, allowing normal 
HSP70 synthesis and the maintenance of muscle integrity, size, regeneration, and rapid 
recovery from injury. In addition, the re-establishment of the HS response by glutamine 
supplements, under specific and controlled conditions, may also reduce the incidence of 
neurodegenerative diseases thus increasing longevity with health.” 
 

Glutamine and Heat Stress/Exhaustion/Stroke 
 
With climate change, there has been and will continue to be more intense waves of drought and heat, 
usually together, throughout the world. We’ve seen several examples of extreme climate events over 
the last few decades, especially prominent were the heatwaves involving large masses of land in 
Russia in 2010 and in Western and Central Europe in 2003.28 Heat stress, while common under 
conditions of heat and exercise, will become more prevalent in the coming years.  
 
But regardless of whether you believe in climate change, heat stress is common under conditions of 
exertion in a hot environment. In most people heat stress results from unaccustomed or over exertion 
in the heat which leads to dehydration and metabolic changes in the body including deficits in the 
cardiovascular system and energy metabolism. The result of heat stress includes various symptoms 
and an inability to continue exercising at any significant level of exertion.  
 
Heat stroke can occur by continuing to push past the symptoms to the point where symptoms 
become so severe that they often require medical intervention. Taken to the extreme, heat stroke can 
and has resulted in deaths even among elite athletes. The problem with athletes is that they can be 
over motivated and along with the misguided motto of no pain, no gain, can ignore the warning signs 
until they get into real trouble.  
 
As such, it's important to listen to your body and to pick up on signals that you're undergoing heat 
stress, such as thirst that isn't quenched, being overly hot and not able to cool down, fatigue, nausea, 
feelings of faintness, and muscle cramps before it becomes a medical problem.  
 
But you can help avoid heat stress by keeping fluid intake above sweating loss, take salt and other 
electrolytes (also in Power Drink), rest when feeling even the slightest symptoms, and don't continue 
to exercise until you are free of symptoms.  
 
But there's more to the story of heat stress and the more severe exertional heat stroke. Heat stress is 
associated with activation of systemic and local inflammatory pathways, involvement of heat shock 
proteins. and adverse changes in the gastrointestinal tract including increased intestinal permeability.  
 
And since we're covering glutamine, it so happens that supplemental glutamine, along with hydration, 
cooling and rest, can help to both prevent and overcome heat stress. Heat shock proteins are 
complex proteins that increase under stress, and particularly under heat stress and are protective to 
tissues, helping the body cope with systemic inflammation and the increase in gut permeability that 
are important hallmarks of heat stress.  
 
Several studies have shown that supplemental glutamine positively modulates the heat shock 
proteins, decreases intestinal permeability, protects body proteins from becoming dysfunctional, and 
decreases systemic inflammation.293031 
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As well, whey protein, also in Power Drink, is high in glutamine, and has been shown to reduce the 
dysfunction of the heat shock proteins, thereby protecting the body's proteins from inflammatory heat 
stress, and to improve rehydration and restore fluid balance, along with electrolytes (also in Power 
Drink).3233  
 

Enhancing the Beneficial Effects of Glutamine 
 
But there’s more to the story since Power Drink contains several other ingredients that have additive 
and synergistic effects on body composition and performance but also facilitate the benefits of 
glutamine supplementation.  
 

Glutamine plus Alanine 
 
As an example, L-alanine, which is also in Power Drink, is a non-essential amino acid that has 
benefits on its own but also works to improve the beneficial effects of other ingredients that are also in 
Power Drink.  
 
Studies have shown that the combination of glutamine and alanine is an effective non-invasive 
alternative to increase body L-glutamine pools.  And that chronic oral supplementation with L-
glutamine, whether in its dipeptide form or in the free form, to a limited extent by itself but better if 
taken along with L-alanine, represents an effective nutritional method to maintain L-glutamine stores, 
which attenuate the release of substances indicative of muscle damage and oxidative stress by 
enhanced glutathione antioxidant system and HSP70 response, thus improving the beneficial effects 
of high-intensity endurance and resistance exercise training.34353637383940 
 
The basis as to why glutamine plus alanine is more effective to bring out the benefits of glutamine 
supplementation on body composition and performance enhancement has not been fully worked out. 
However, alanine and glutamine metabolic routes often work in parallel, particularly in active muscle 
as both are transported from muscle to other tissues for various reasons.  
 
The formation of both for transport to other parts of the body, especially the liver, and immune and 
gastrointestinal systems involves the catabolism of other skeletal muscle amino acids, specifically, 
leucine, isoleucine, valine, aspartate, glutamate, asparagine, arginine, and proline. Supplementation 
with both alanine and glutamine spares these amino acids so they can be used to maintain or 
increase skeletal muscle mass.  
 
During exercise, as systemic glucose levels decrease, both glutamine, mostly in the kidney, and 
alanine, mostly in the liver, are used for glucose formation by gluconeogenesis. Alanine 
supplementation decreases the breakdown of muscle tissue to procure both alanine and glutamine so 
they can be used to replenish systemic glucose. It also decreases the use of muscle pyruvate for the 
formation of alanine, which is then exported out of skeletal muscle to be used mainly by the liver to 
make glucose via gluconeogenesis.  
 
The more strenuous the exercise, the more alanine is produced, and less pyruvate is available in 
skeletal muscle which compromises protein synthesis and skeletal muscle performance. To some 
extent the degree in which pyruvate is cannibalized to form alanine for glucose formation outside of 
skeletal muscle can be seen by elevations of the enzyme alanine transaminase (ALT), often elevated 
with exercise and just as often mistaken as a sign of liver disease when in fact it’s more a sign of 
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alanine formation due to depletion of glucose secondary to exercise. Alanine supplementation with 
exercise will decrease ALT levels since the transamination reaction to form alanine isn’t as active.  
 
As well, alanine plus glutamine together have an increased effect on heat shock proteins and thus on 
the benefits of maintaining the heat shock response to stress and aging.41  
 

Other Examples 
 
Glutamine, along with other osmolytes in Power Drink, including betaine, glycerol, creatine, and the 
amino acids arginine, lysine, taurine, and proline, protect cells from stress and increase protein 
synthesis secondary to the volumizing effects on muscle cells.  
 
However, excessive amounts of glutamine are not necessary to obtain all the effects of glutamine 
supplementation since the inclusion of glutamate and alpha-ketogluterate in Power Drink also 
contribute to the beneficial effects of Power Drink on health, body composition and performance.  
 
One 44 gram serving of Power Drink contains over 8 grams of glutamine, glutamate, and alpha-
ketogluterate.  
 

Bottom Line 
 
The bottom line is that glutamine’s beneficial effects on body composition, performance, and recovery 
is a consequence of multifactorial cell and systemic mechanisms, including inhibition of inflammatory 
pathways, accumulation of intracellular osmolytes thus affecting hydration, synthesis of antioxidants 
especially the potent endogenous antioxidant glutathione, energy metabolism intermediates 
especially alpha-ketoglutarate, control of global ammonia levels throughout exercise, decreasing 
acidity secondary to exercise, increased protein synthesis through activations of mTORC1, 
decreasing excessive muscle damage and the suppression of neutrophil function, working additively 
and synergistically and affecting the metabolism of other amino acids such as the BCAAs, arginine, 
citrulline, and alanine, and activation of heat shock response intermediates especially HSF-1 and 
HSP70.4243444546 
 
Simply put glutamine supplementation decreases fatigue, increases exercise intensity, decreases 
exhaustion, improves recovery, and enhances the body composition and performance effects of 
exercise.  

Arginine 

 
Arginine and other ingredients in Power Drink, increase GH, IGF-I and insulin secretion and 
response, thus providing a synergistic anabolic effect on muscle and canceling out insulin’s lipogenic 
and anti-lipolytic effects. In other words, you get all the good anabolic and fat burning effects from the 
synergism and none of the bad.  
 
Arginine also increases nitric oxide formation, which is felt to have a beneficial effect on blood flow in 
muscle and thus enhance nutrient and oxygen delivery, buffering and the clearing of metabolic by 
products, and increasing protein synthesis.  
Power Drink contains over 1200 mg of arginine, 500 mg in free form, 66 mg bound up in peptide form, 
and 640 mg in the slower release form as part of the whey protein.  
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Taurine 

 
Taurine ((2-aminoethane-sulfonic acid), a sulfur-containing amino acid is the second most abundant 
amino acid in the body, the most abundant free amino acid found in skeletal muscle tissue, the heart 
and brain. It’s also one of the most abundant amino acids in most organs in the body.  
 
Taurine has a myriad of beneficial functions in the body, including the musculoskeletal and central 
nervous system, from development to cytoprotection in all age groups.474849 As such, it is beneficial 
for improving body composition and physical and mental performance. Although it’s one of the few 
amino acids not directly used for protein synthesis, it can indirectly increase protein synthesis. 
 
Taurine is often considered a non-essential or hesitantly a conditionally essential amino acid for 
humans since it can be synthesized by the body from methionine and cysteine. However, the limiting 
enzyme required for biosynthesis of taurine is very low in humans and biosynthesis may not be 
adequate for times when the need for taurine are increased.  
 
Because of these limits, and to make sure there’s enough taurine available when needed, taurine has 
been added to infant formulas as well as to intravenous solutions used for various medical conditions.  
 
Because of its many functions and suboptimal levels in most people, I consider taurine an essential 
amino acids for anyone looking to improve body composition (add muscle and reduce body fat) 
and/or increase exercise/sports performance.5051 
 
Taurine is highest in meat and seafood and the average person, non vegan, takes in around 60 mg 
per day. However, over twenty times that amount can be beneficial for improving body composition 
and performance, increasing health and wellbeing, and as complimentary treatment for prevention 
and treatment of various diseases, including sarcopenia and musculoskeletal disorders.5253 
 
Vegan intake of taurine is usually much lower than non-vegans and I always recommend taurine 
supplementation for vegans, especially vegan athletes. As an aside I always recommend other forms 
of supplementation for vegans, depending on how carefully a vegan structures their diets, including 
vitamins D, B2, B12, B6, and niacin, zinc, iron, selenium, calcium, L-carnitine, carnosine and/or beta-
alanine, omega-3 fatty acids, and creatine.545556  
 
Effects on Performance 
 
Taurine is a nutrient that enhances the training effect by its many roles in improving skeletal muscle 
function including increasing growth hormone and IGF-1, and decreasing inflammation, muscle 
soreness, and injury.57585960616263646566676869 
 
As well, taurine has immune system benefits, insulin like effects as far as increasing protein synthesis 
and decreasing muscle breakdown and cell volumizing effects. The volumizing effect on certain 
nutrients on muscle cells is also felt to lead to an increase in protein synthesis. 
 
Over the years, oral taurine administration has been shown to help muscle cramping in patients with 
liver cirrhosis and myotonic dystrophy. Several studies have suggested that it may also help to 
alleviate muscle soreness and cramps occurring during and after exercise.70  
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Studies on mice and rats show that taurine is useful for reducing physical fatigue, muscle damage, 
and exercise induced muscle injury during exercise training, presumably due to its antioxidant effects 
and the beneficial effects that taurine has on metabolism and on muscle and cardiac functions.7172 It’s 
also been shown to improves the electrical and contractile properties of skeletal muscle fibers.73 
 
Another study on rats has shown that oral taurine supplementation may increase muscle performance 
and reduce muscle injury caused by exercise.74 The aim of the study was to determine if increasing 
muscle levels of taurine would decrease free radical damage after exercise-induced injury. The 
authors found that first of all taurine levels rose in muscle after supplementation, and secondly that 
running performance was improved by the taurine supplementation. Thus, it appears taurine 
supplementation may facilitate exercise performance and reduce some of the counterproductive 
muscle injury caused by exercise.  
 
In humans, taurine supplementation in patients with heart failure increases their exercise capacity.75 
It’s been shown that taurine decreases oxidative stress in skeletal muscle after eccentric exercise76 
and that taurine may attenuate exercise-induced DNA damage and enhance the capacity of exercise 
due to its cellular protective properties.7778  
 
There is some evidence to show that taurine may enhance training further by decreasing training 
induced fatigue. One study found that Na+-K+-ATPase activity is depressed with fatigue, regardless 
of training state, suggesting that this may be an important determinant of fatigue.79 Another paper 
associated fatigue and training with reduced Ca2+-ATPase activity.80 Previous studies have shown 
that taurine stimulates Na+-K+-ATPase activity and also the pumping rate of the Ca2+-activated 
ATPase pump. One study found that taurine increased fat oxidation in endurance trained athletes.81 
 
Two recent studies in humans found that human endurance performance can be improved by orally 

ingesting as little as one gram of a single dose of taurine.8283 Another recent study found that taurine 

supplementation increases lipolysis and contributes to energy systems, exerting its effects on 
increasing endurance.84 
 
One study found that taurine administration increased taurine concentrations in skeletal muscles, 
reduced the decrease in taurine in skeletal muscles that is seen with exercise, increased physical 
endurance by increasing the duration of running time in rats, and was considered to reduce exercise-
induced muscle fatigue.85 Also taurine supplementation has been shown to increase skeletal muscle 
force production, protects muscle function and reduce oxidative stress.86 
 
Taurine is one of the most abundant free amino acids in the testes and is instrumental in the 
production of testosterone and in fertility. A recent study concluded that taurine plays important roles 
in male reproduction and that a taurine supplement could stimulate the secretion of LH and T, 
increase the levels of testicular marker enzymes, elevate testicular antioxidation and improve sperm 
quality.8788899091 92939495969798 
 
Taurine also plays well with the branched chain amino acids (BCAA) as the combination has been 
shown to decrease delayed onset muscle soreness and muscle damage.99 It’s also likely that the 
beneficial effects of both taurine and the BCAA on skeletal muscle function are enhanced by other 
nutrients such as beta-alanine and carnosine.100 
 
Taurine is considered a potent antioxidant and cytoprotective agent that may be useful for combating 

the adverse effects of physical and psychological stress, and aging.101,102,103,104  
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In a recent paper taurine was felt to have beneficial effects on periodontal disease, a disease that is 
wide spread and increases inflammation, which is counterproductive for optimal health and 
performance.105106 
 
Taurine, because of its beneficial effects on skeletal muscle functioning may also be used 
therapeutically for skeletal muscle disorders.107108 
 
For the most current information on taurine see my recent online article at 
https://metabolicdiet.com/wp-content/uploads/2017/product_pdf/Taurine.pdf. 
 
Body Composition Effects 
 
Taurine has a several effects in the body that contribute to weight and fat loss, and body composition, 
including beneficial effects on lipid metabolism and protein synthesis. 109  
 
An early study showed that taurine decreases bodyweight in obese mice.110 Another study on 30 
Japanese college students found that taurine is effective in reducing body weight and fat mass, 
possibly due to its beneficial effects on lipid metabolism.111 As well it may have an important role in 
cardiovascular disease prevention in overweight or obese subjects.  
 
More recent studies have found that taurine supplementation can increase energy expenditure and 
the function of lipolytic enzymes, decrease body fat, decrease catabolism of skeletal muscle, 
especially visceral body fat, improve performance, and has additive effects with exercise.112113114115116  
 
Other recent studies have found that taurine supplementation can increase energy expenditure and 
the function of lipolytic enzymes, decrease body fat especially visceral body fat,, restore muscle 
function in overuse of exercised muscle, decrease catabolism of skeletal muscle, improve strength 
and endurance performance, decrease muscular fatigue, increase enzymatic antioxidants modulate 
cytokines, improve cognition and physical fitness, and has additive effects with 
exercise.117118119120121122123124  
 
Taurine has also been shown to increase glucose sensitivity and enhance mitochondrial metabolic 
function.125126 The data suggest that taurine administration has a marked effect on lipid metabolism 
and can therefore be beneficial to persons looking to lose body fat. Also, that restoration of plasma 
taurine level could be critical in preventing or improving obesity-related -cell dysfunction. 
 
As well, the data suggests that taurine depletion causes inadequate ß-oxidation due to decreased pH 
buffering capacity, which consequently leads to metabolic dysfunction. 
 
Besides the effects on fat metabolism and mitochondrial functioning, taurine also has effects on 
cellular hydration that increases protein synthesis and thus decreases the loss of muscle with weight 
loss.127 
 
Taurine has been shown to be an important amino acid in several tissues in the body, including 
muscle.128 Because of its properties in skeletal muscle it’s been suggested as a treatment for various 
muscle disorders.129  
 
Taurine, because of its effects on increasing insulin sensitivity, growth hormone levels, and protein 
synthesis (secondary to its effects on osmoregulation and cell volumizing130,131,132), helps to spare 

https://metabolicdiet.com/wp-content/uploads/2017/product_pdf/Taurine.pdf
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muscle when dieting, with the result that weight loss is mostly from the loss of body fat. Taurine is 
also beneficial because of its effects on osmotic regulation of neuronal activity.133  
 
Taurine is also useful in regenerative therapies. A recent study looked at the effects of taurine in 
chondrogenesis when used with stem cells. However, the use of taurine may well aid in 
chondrogenesis when used along other ingredients present in Resolve and as such may be useful of 
increasing the repair of cartilage in joints, including the vertebral column facets in degenerative spinal 
osteoarthritis.134 The same study also looked at the beneficial effects of Taurine on telomerase and 
for anti-aging. 
 
The bottom line is that taurine supplementation significantly enhances the body composition and 
performance benefits of exercise as well as improving health and well-being. Because of all these 
properties, taurine (1000 mg per serving) is an integral part of Power Drink.  
 
For the most current information on taurine see my recent online article at 
https://metabolicdiet.com/wp-content/uploads/2017/product_pdf/Taurine.pdf. 
 

Other Amino Acids 
 
Several amino acids are present in substantial amounts in the combination of the whey protein isolate 
and the glutamine peptides (see amino acid arrays of both below).  
 
For example, Power Drink contains over 2200 mg of proline per serving. Proline, one of the main 
components of collagen and thus tendons, ligaments and joints, is important for musculoskeletal 
health and might be useful in decreasing injury and increasing recovery. As well, proline is important 
in DNA and protein synthesis, and for the immune system. Decreases in serum proline levels have 
been noted in prolonged exercise. Part of this is likely due to the gluconeogenic properties of both 
amino acids.  
 
Alanine is another important amino acid and there’s over 1600 mg in Power Drink (both as a free 
amino acid and as part of the amino acids that make up the whey proteins). During exercise, skeletal 
muscle releases alanine into the circulation in direct proportion to the intensity of the exercise.135 
However, although yielding much needed energy, this catabolism of BCAAs and cellular protein (to 
produce glutamine and alanine) is counterproductive. Any loss of amino acids is detrimental if they 
could have been used to maintain or increase skeletal muscle mass.  
 
For more info on alanine see the information above under glutamine and the article Alanine – the 
Essential, Non-Essential Amino Acid.  
 
Power Drink contains almost 3000 mg of lysine, an amino acid important for stimulating GH secretion 
(in concert with other amino acids including arginine and glutamine) and in optimizing protein 
synthesis.  
 
There’s also about 3500 mg of aspartic acid per serving. Aspartic acid (aspartate) has been shown 
to enhance both aerobic and anaerobic muscle capacity. A recent study found that the supplemental 
use of aspartate and asparagine can decrease exercise fatigue.136  
 
Power Drink also has significant amount of other amino acids, including about 1100 mg of each of the 
neurotransmitter precursors phenylalanine and tyrosine.  

https://metabolicdiet.com/wp-content/uploads/2017/product_pdf/Taurine.pdf
http://metabolicdiet.com/wp-content/uploads/2017/product_pdf/Alanine.pdf
http://metabolicdiet.com/wp-content/uploads/2017/product_pdf/Alanine.pdf
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The conditionally and non-essential amino acids present in Power Drink have been shown to 
be most used for protein synthesis in muscle (serving not only as direct substrates but also 
sparing the conversion of these amino acids from the essential ones). While the presence of 
essential amino acids is critical to protein synthesis, there is some evidence that lack of the 
nonessential amino acids can result in lower plasma levels of these amino acids137 which may 
ultimately compromise protein synthesis. 
 

Citric Acid (Citrate) 
 
Citric acid has several useful functions, such as increasing the absorption and bioavailability of 
several nutrients, including creatine, calcium and magnesium. As well, it has antioxidant properties 
and adds some tart flavoring to Power Drink.  
 
However, its most useful function is related to the effects it has on increasing the supply of 
mitochondrial citric acid thus increasing the flux of the Citric Acid Cycle (also known as the TCA Cycle 
and Krebs Cycle).  
 
It’s important, however, not to take in excessive amounts of citrate, a practice that’s becoming more 
common among bodybuilding and power athletes using several grams a day. Supplemental citric acid 
or citrate ends up in the cytoplasm of cells and thus its fate depends on the amount present and 
activity level.  
 
Cytosolic citrate, the citrate that is a result of using oral citrate, differs somewhat from mitochondrial 
citrate in that mitochondrial citrate, in the right amounts, can increase TCA cycle flux and is an 
anapleurotic TCA cycle intermediate. Cytosolic citrate, in smaller amounts, can be translated into 
pyruvate (via the actions of malate dehydrogenase and malic enzyme) and then enter the TCA cycle 
either as acetyl-coA or oxaloacetate, depending on many circumstances. 
 
However, excessive amounts of cytosolic citrate may be counter-productive as cytoplasmic citrate 
(via the acetyl-coA and malonyl-coA axis) has antilipolytic and lipogenic properties. As such, if taken 
in excessive amounts and thus mostly remains in the cytosol as it would overload mitochondrial 
acetate, it can decrease the breakdown and oxidation of body fat, and acts as a stimulus for 
increasing fat production. Also, high levels of citric acid and/or citrate commonly cause 
gastrointestinal upset. 
 
There’s 100 mg (0.1 grams) of citric acid in one serving of Power Drink. Just enough to get the useful 
effects in stimulating TCA flux and increased energy production, but not enough to accumulate in the 
cytoplasm and produce counter-productive changes in fat metabolism.  
 

Creatine Monohydrate, Phosphorus, Ribose and Sodium 

 
Power Drink contains several ingredients that maximize phosphocreatine (PC) levels in muscle and 
thus boosts your anaerobic power, helping you to train more intensely. These ingredients include 
creatine monohydrate, the creatine precursors (arginine, glycine and methionine) and other amino 
acids that increase the utilization and effectiveness of the creatine in increasing tissue PC levels.  
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Creatine monohydrate has been shown to enhance athletic performance, and to increase strength 
and muscle mass,138,139,140,141,142,143,144145 these effects are enhanced in Power Drink by stacking 
creatine with other ingredients. 
 
For example, by providing some of the raw material that are used in forming ATP, including 
phosphorus and ribose, and the increased stimulus for ATP formation, Power Drink increases both 
Aerobic and Anaerobic ATP production and salvage.  
 
Sodium is also important for increasing creatine uptake in muscle and some studies has been found 
to be important for creatine uptake into relatively insulin insensitive muscles such as the soleus.146  
 

Carnosine, Beta-Alanine, Phosphorus and Creatine 

 
Acid, or H+ ions are produced as you exercise, especially when you push the envelope. The buildup 
of these ions results in an intracellular proton load that comes from both the formation of lactic acid 
and its subsequent dissociation, and the production of ATP when there’s a lack of oxygen available to 
the muscle cells - anaerobic ATP production. While generally true, it’s also felt that lactic acid is 
produced locally under situations where there is enough oxygen, that is under aerobic conditions.  
 
Overall, however, the result can be an accumulation of H+ ions that is thought to increase muscle 
fatigue and interfere with muscle contraction. And there is that the use of buffering compounds 
enhances exercise performance in cases where relative tissue hypoxia is a factor.147  
 
The intracellular buffers that can contribute to this enhanced buffering capacity are phosphorus, 
carnosine, and creatine. These ingredients are an integral part of the Power Drink formula.  
 
Both Beta-alanine and Carnosine (a dipeptide beta-alanyly-L-histidine) were added to Power Drink 
because of their powerful antioxidant, anti-inflammatory, and immune system effects, as well as its 
beneficial effects on performance, healing and 
recovery.148149150151152153154155156157158159,160,161162,163,164,165166167 
 
Carnosine, a potent antioxidant and buffering agent, is found in the highest concentration in muscle 
and brain, where it is felt to have an anti-ischemic effect and thus protect and buffer these tissues.  
 
Carnosine has beneficial effects on exercise performance by helping to overcome muscle fatigue, 
likely due its effectiveness as a buffering agent, and perhaps its antioxidant, chelating, and enzyme 
regulating effects.168  
 
Carnosine is also believed to decrease both central and peripheral fatigue. In the brain, it is also used 
to synthesize neurotransmitters which are involved in fatigue. In muscle, carnosine decreases 
exercise fatigue and contribute to recovery.  
 
Carnosine also inhibits glycation, a destructive protein/sugar reaction that occurs in the body and 
which contributes to metabolic dysfunction and aging through several mechanisms including the 
breakdown of connective tissue, a loss of elasticity, and a decrease in cellular hydration.169 
Carnosine, along with alpha lipoic acid (both in Power Drink) provide protection against glycation, 
tissue stress, and premature aging.170 
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As is known, exercise is a catabolic process. Ordinarily this catabolic process continues even though 
exercise is stopped. Carnosine has an immediate effect on helping to change the catabolic state to 
one that’s anabolic and aiding recovery in this and other ways. It also has beneficial effects on muscle 
damage and on increasing blood flow in muscle.171  
 
Carnosine levels tend to be higher in athletes such as sprinters172,173 and in bodybuilders174 For 
example, one study found that high levels of muscle carnosine increased performance in the latter 
half of short maximal cycle sprinting.175 Another study found that beta-alanine supplementation 
increased muscle carnosine levels176 and resulted in an improvement in exercise performance.177 
 
These studies also show that intramuscular carnosine may be an effective physiological H+ buffer 
and that there is a significant relationship between the carnosine concentration in human skeletal 
muscle and high intensity exercise performance. Studies have shown that beta-alanine 
supplementation increased muscle carnosine levels178 and results in an improvement in exercise 
performance.179 
 
Since dietary carnosine is absorbed across intestinal epithelial cells, using carnosine itself would 
seem to be more useful than using beta-alanine. However, a recent study found that using carnosine 
and beta-alanine together results in a greater effect than using either one alone.180 As such, I’ve 
included both in Power Drink III.  
 

Electrolytes and Minerals 

 
Studies have shown that replacement of water, electrolytes, especially sodium and potassium, and 
certain minerals (which also act as electrolytes) while exercising has a beneficial effect on strength, 
exercise intensity and endurance. Besides replacing various nutrients that are affected by exercise, 
these substances also have potential beneficial training effects. For example, magnesium, calcium 
and potassium are important in protein synthesis, muscle contraction, energy production and 
metabolism.  
 

Glycerol/Glycerine/Glycerin 

 
I added glycerol to the present Power Drink formulation because in lower doses it can have beneficial 
effects without any adverse effects on low carb dieting. Glycerol has several possible roles in 
increasing the effects of exercise and exercise efficiency.  
 
Glycerol, and creatine and taurine, are predominantly present in the intracellular space and as such 
all three have distinct volumizing effects. Increasing intracellular volume is considered to increase 
protein synthesis and thus to have anabolic effects.  
 
Glycerol also results in an increase in body water that has been theorized to result from a glycerol 
mediated increase in water reabsorption in the distal tubules and collecting ducts of the kidney. So, in 
fact the use of glycerol can result in both increased intracellular and extracellular fluid volume. Since 
both glycerol and creatine have volumizing effects, the use of both compounds together may have an 
additive anabolic effect on muscle cells.  
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Besides the above effects, glycerol may also have some beneficial effects on athletic performance 
due to its osmotic action. Recent research has shown that when a glycerol and water mix is used as a 
hydration beverage before training or competition aerobic and anaerobic performance improves.181 
Thus glycerol-induced hyperhydration by delaying the adverse effects of dehydration and heat stress, 
reduces the thermal burden of exercise182183.  
 
The bottom line in all this is that glycerol can be useful and may provide some anabolic effects. Also, 
by helping to combat dehydration, and by supplying energy either by being converted to glucose or 
being oxidized along the same pathway as glucose glycerol supplementation may help fight fatigue 
during periods of intense training. 
 
As well, I use HydroMax Glycerol in Power Drink as it is the only high-yield branded glycerol powder 
(it has 65% or higher glycerol content - much more per unit than any other glycerol powder) with a 
pilot in house human study indicating a positive efficacy during exercise. 
 

Xylitol 

 
Xylitol, glycerol, and ribose make up the bulk of the carbohydrate content of Power Drink and 
increase its palatability. But there are other reasons why these were included in the formulation.  
 
Studies have shown that xylitol affects metabolism in different ways than sugars and most other carbs 
and as such not impacting on insulin or fatty acid oxidation.184 185 As well, other studies have shown 
that xylitol may improve nitrogen balance, increase fat oxidation and decrease carbohydrate oxidation 
(likely spares glycogen) as compared to glucose (likely secondary to a decreased insulin 
response).186 187  
 

Resveratrol 
 
Resveratrol is a potent anti-oxidant with significant anti-aromatase activity.188189 Researchers have 
shown that resveratrol may have significant anti-aging effect and extend lifespan and healthspan.190 
 
As well, resveratrol has been shown to decrease fatigue, enhance body composition and both 
physical and mental performance, interact with our microbiome, and improve testicular 
function.191192193194195196197198199200201202 
 

Betaine 
 
Besides acting as a precursor for methionine, choline and carnitine, betaine has other useful 
properties. Betaine has been shown to protect tissues under stress, regulate fatty acid metabolism, 
reduce body fat in animals, and be useful in the prevention of chronic diseases.203 Betaine also acts 
as an important methyl donor.  
 
Methyl donors are important for the methylation reaction, which adds a methyl group (one carbon 
atom and three hydrogen atoms), on proteins, enzymes, chemicals, DNA, and amino acids like 
homocysteine. Methylation is important for maintaining many functions in the body including genetic 
expression, and neurological and musculoskeletal function.  
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Summary 
 

Power Drink, with its many natural ergogenic ingredients, and for many reasons, is the 
ideal training drink. 
 

The bottom line is that Power Drink will: 
 

• Maximize the anabolic and fat burning effects of exercise.  

• Maximize protein synthesis and decreases muscle breakdown during 
training and anytime it’s used. 

• Maximize energy for training through both anaerobic (maximizing ATP and 
phosphocreatine levels in muscle tissue thus increasing anaerobic stamina 
and power) and aerobic pathways (maximizing TCA cycle flux by providing 
anapleurotic amino acids, increasing gluconeogenesis, and maximizing the 
use of fat as the primary aerobic fuel).  

• Decrease both peripheral and central fatigue. 

• Replace and replenish nutrients and fluid lost through exercise. 

• Prevent muscle cramps. 

• Increase training time and efficiency. 

• And Enhance recovery. 

 
A Three-Phase Workout System for The Power and Endurance Athlete  

 

Exersol is the most advanced, three-phase 
exercise-orientated nutritional support system ever 
formulated. Exersol gives you the peace of mind 
that comes with knowing you have everything you 
could possibly ever need to maximize the anabolic 
and fat burning effects of exercise. Exersol allows 
you to train harder and more effectively, making the 
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