


Creatine

There isamost no one on the planet that has not heard of
Creatine at this point. Yet it’ s surprising that so much

confusion, misinformation and disinformation still exists.

What is Creatine? During short maximal bouts of exercise

such as weight training or sprinting, stored adenosine

triphosphate (ATP) is the dominant energy source. However,

stored ATP isdepleted rapidly. To give energy, ATP loses a phosphate and
becomes adenosine diphosphate (ADP). At this point the ADP must be converted

back to ATP to derive energy from this energy producing system.

Creatineis stored in the human body as Creatine phosphate (CP) also called
phosphoCreatine. When ATP is depleted, it can be recharged by Creatine
phosphate. That is, the CP donates a phosphate to the ADP making it ATP again.
An increased pool of CP means faster and greater recharging of ATP and therefore
more work can be performed for a short duration, such as sprinting, weight lifting

and other explosive anaerobic endeavors.

The above was of course an immensely over simplified review of an exceptionally
complex system, but the basic explanation is correct. To date, research has shown
ingesting Creatine can increase the total body pool of CP which leads to greater
generation of force with anaerobic forms of exercise, such as weight training,

sprinting, €tc.



Other effects of Creatine may be increases in protein synthesis and increased cell

hydration, though researchers are still elucidating the effects.

Creatine is formed in the human body from the amino acids methionine, glycine
and arginine. Certain foods such as beef, herring and salmon, are fairly high in
Creatine but a person would have to eat pounds of these foods daily to equal what
can be found in one teaspoon of powdered Creatine from a supplement. The
average person’s body contains approximately 120 grams of Creatine stored as

Creatine and Creatine phosphate.

Early research with Creatine showed it can increase lean body mass and improve
performance in sports that require high intensity intermittent exercise such as

sprinting, weight lifting, football, etc.

Creatine has had spotty results in research that examined its effects on endurance
oriented sports such as swimming, rowing and long distance running, with some

studies showing no positive effects on performance with endurance athletes.

Whether or not the failure of Creatine to improve performance with endurance
athletes was due to the nature of the sport or the design of the studies is still being
debated. But one thing is for sure; the research is stronger in the high intensity

short duration sports.

Creatine can be found in the form of Creatine monohydrate, Creatine citrate,

Creatine phosphate, Creatine-magnesium kelate and even liquid versions.



However, the vast majority of research to date showing Creatine to have an effect
on muscle mass and performance used the monohydrate form and most Creatine

found in supplements is in the monohydrate form.

Recent findings with Creatine have confirmed previous research showing it’s a
safe and effective supplement. More recent research has focused on exactly how it

works, and has looked deeper into its potential medical uses.

Several studies have shown it can reduce cholesterol by up to 15% thus may be of
use in with wasting syndromes such as HIV. It has also been shown to correct
certain inborn errors of metabolism, such people born without the enzyme(s)
responsible for making Creatine. Creatine is also being looked at as a supplement
that may help with diseases affecting the neuromuscular system, such as muscular

dystrophy (MS) and others.

A plethora of recent studies suggest Creatine may have therapeutic applications in
aging populations, muscle atrophy, fatigue, gyrate atrophy, Parkinson’s disease,
Huntington’s disease and other mitochondrial cytopathies, neuropathic disorders,

dystrophies, myopathies and brain pathologies.

As for safety, some have suggested that Creatine might increase the need for extra
fluid intake to avoid potential dehydration and muscle pulls. Still, Creatine has not
been shown to increase either dehydration or muscle pulls in the research. In some
people, Creatine may increase a byproduct of Creatine metabolism called

creatinine, which is a crude indicator, but not a cause of kidney problems.




Some doctors have mistakenly thought that high creatinine levels (in athletes using

Creatine) are a sign of kidney problems, but that is not the case.

Creatinine is not toxic to the kidneys and most doctors are not aware that Creatine
may raise creatinine levels with no toxicity to the kidneys. People with pre-existing
kidney problems might want to avoid Creatine due to the effects it can have on this
test, though Creatine supplementation has never been shown to be toxic to the
kidneys and the vast number if studies to date have found Creatine to be

exceedingly safe.

It’s interesting to note that there has been a concerted effort by many groups and
ignorant medical professionals to portray Creatine as being some how poorly

researched (flatly untrue) and unsafe for long term use.

They systematically ignore the dozens of studies that exist showing it’s both safe
and effective, and even more bizarre; ignore the recent studies that are finding
Creatine may help literally thousands of people with the aforementioned diseases.

This is unscientific, unethical and just plain immoral in my view.

One question that often comes up regarding Creatine is whether or not the loading
phase is required. Originally the advice for getting optimal results was to load up
on Creatine followed by a maintenance dose there after. This advice was based on
the fact that the human body already contains approximately 120 grams of Creatine
(as Creatine and Creatine phosphate) stored in tissues and to increase total Creatine
stores, one had to load for several days in order to increase those stores above

those levels.



The idea also seemed to work well in practice with people noticing considerable
increases in strength and weight during the loading phase. All was not perfect
however as many people found the loading phase to be a problem, with
gastrointestinal upset, diarrhea and other problems. At the very least, loading was

inconvenient and potentially expensive.

The need for a loading phase was a long held belief, but is it really needed to
derive the benefits of Creatine? The answer appears to be no as both research and
real world experience have found the loading phase may not be needed after all. A

1996 study compared a loading phase vs. no loading phase 31 male subjects.

The subjects loaded for 6 days using 20 g/day and a maintenance dose 2 g/day for
a further 30 days. As expected, tissue Creatine levels went up approximately 20%
and the participants got stronger and gained lean mass. Nothing new there! And,

not surprisingly, without a maintenance dose Creatine levels went back to normal

after 30 days.

Then the group was given 3g of Creatine without a loading dose. The study found
a similar — but more gradual — increase in muscle Creatine concentrations over a
period of 28 days. The researchers concluded, “a rapid way to Creatine load human

skeletal muscle is to ingest 20 g of Creatine for 6 days.

This elevated tissue concentration can then be maintained by ingestion of 2 g/day
thereafter. The ingestion of 3 g Creatine/day is in the long term likely to be as

effective at raising tissue levels as this higher dose.”



A more recent study done in 1999 found that 5g of Creatine per day without a
loading phase in 16 athletes significantly increased measures of strength, power,
and increased body mass without a change in body fat levels (whereas the placebo

group showed no significant changes).

The researcher of this 1999 study concluded, “these data also indicate that lower
doses of Creatine monohydrate may be ingested (5 g/d), without a short-term,
large-dose loading phase (20 g/d), for an extended period to achieve significant

performance enhancement.”

So, if you have suffered through the loading phase in the past thinking it was the
only way to maximize the effects of your Creatine supplement, it appears you can
rest assured you don’t have to go through all that hassle. A 3-5gram per day dose

over and extended period of time will probably do the same thing.

For increases in strength, LBM, and performance, Creatine gets an enthusiastic

thumb's up.
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Chrysin

The potentially negative effect of the “female” hormone estrogen has been the
buzz with athletes lately. Increased estrogen may lead to increases in bodyfat and
other maladies athletes want to avoid (Gyno, etc.) and many supplement
companies have attempted to capitalize on this new found concern over excess

estrogen levels.

For example, some research suggests that supplements such as androstenedione
and a few of the other “andros” may increase estrogen levels by converting to
estradiol (a powerful estrogen). Androgens such as testosterone and
androstenedione convert to estradiol via and enzyme called “aromatase.” Drugs or
natural compounds that can block this enzyme are therefore called ‘“anti-

aromatase” agents.

Basically, there are two ways to affect estrogen. You can block the receptor site, or
you can inhibit the enzyme (i.e. aromatase) that converts “male” hormones into

“female” hormones (i.e. estrogens).

When a molecule fits into the receptor but does not send an estrogenic signal it is
called an “antagonist” meaning it prevents or “blocks” estrogen from getting to the
receptor but does not in itself act as an estrogen. Hence the term “estrogen

blocker.”



When something can lock into the receptor and does act as an estrogen, that is
activates the receptor to one degree or another, it’s called an “agonist.” So, an
antagonist fits into a receptor (thus blocking something else from occupying that
receptor) but does not activate the receptor and an agonist fits into the receptor in
question (in this case an estrogen receptor) and does activate the receptor to one

degree or another.

This is exactly how the drug Tamoxifen works when treating breast cancer. It can
fit into the estrogen receptor but does not activate it thus preventing estrogenic

effects in the tissue in question.

Thus, Tamoxifen is an “estrogen antagonist.” In truth, it’s a bit more complicated
then that as Tamoxifen is in fact both an estrogen antagonist or agonist depending
in the tissue in question, which means it has mixed antagonist/agonist effects, but

never mind...

So, what the reader should take away from the above is, you can block the effects
of estrogen by either blocking the receptor it fits into, or inhibit the enzyme the

body uses to convert androgens into estrogens. Got all that?

Chrysin has been marketed as just such an anti-aromatase, or enzyme inhibitor.
Chrysin is sold alone, or often added to andro supplements, in hopes it will prevent
any estrogen production that may result from taking andro products. Chrysin is a

bioflavonoid similar to other flavonoids such as Quercetin.



There are many different types of flavonoids with a wide range of effects. In vitro
(test tube) research has shown Chrysin is a powerful inhibitor of the aromatase

enzyme and may have other health uses.

There in lies the problem. To date, no solid studies using Chrysin outside a test
tube have been done. That is, no studies in walking, talking, human beings have
been carried out to show that Chrysin indeed has this effect and at what doses are
needed to reduce estrogen levels. Most troubling perhaps is the fact that
bioflavonoids such as Quercetin, and possibly Chrysin, are notoriously difficult to

absorb during digestion and very little gets through.

So, a large question still remains about whether or not Chrysin will be of any use
as an estrogen reducing supplement in hard training athletes or what the actual

dose is needed.

Only time and more research will tell. In truth, I have yet to see anyone who
derived any benefit from this supplement. For reducing estrogen in athletes it gets

a big thumbs down.
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Carnitine

L-Carnitine is often referred to as an “amino acid like” substance. The body
synthesizes Carnitine from the amino acids L-Lysine and L-methionine. High
levels of carnitine can be found in animal meats, especially red meats, from cows,
lamb and sheep. Carnitine has many functions in the human body, but is best
known for its ability to shuttle long chain fatty acids across the membrane of cells

so they can be burned (oxidized) for energy by the mitochondria.

Mitochondria are often referred to as the “power house” of cells where energy is
produced. The actual process of how carnitine shuttles fatty acids to the
mitochondria is fairly complex and detailed. Suffice to say, it involves several
enzymes and steps before the fats you want to burn end up being utilized by the
mitochondria. So, the carnitine shuttle system is essential for the body to be able to

burn fats as energy and this is why companies sell carnitine as a “fat burner.”

Studies that have focused on weight loss in people using carnitine as a supplement
are few and conflicting. There are far more studies that look at carnitine as a sports
and energy enhancing supplement, with some studies suggesting carnitine may

help endurance athletes.

In animals, some studies have found increases in the use of fat for energy with high
dose carnitine supplementation, but human studies are mixed, with some showing

effects on endurance while others find no effect.



The difference may be dose and or the nutritional status of the athletes being
tested. Doses used are generally high, in the multi gram range (2000mg-5000mg)
and higher.

Carnitine does appear to have real health uses and is even listed in the Physicians

Desk Reference (a.k.a. the PDR) for certain pathologies involving the heart.

Many alternative doctors swear by it for that use. Carnitine may also help reduce

cholesterol and increase HDL cholesterol, the “good” cholesterol.

Although it may very well have potential health benefits in certain people,
carnitine’s performance improving and “fat burning” abilities are questionable
until more conclusive research is carried out. People who wish to try carnitine will
need to use at least 500 milligrams (mg) or more several times daily, with some

studies using 5g to 6g (5000mg-6000mg) or more, daily.

Carnitine is a very safe supplement with no known toxic effects, which is often
found as an ingredient in weight loss formulas. People would be wise however to

check the dose in such formulas as higher doses are clearly needed for any effect.

For general health and other uses, carnitine gets a thumb's up, but for building
muscle it gets a thumb's down. For possibly improving endurance, it may be worth

a try, albeit an expensive try if you follow the doses used in the studies.
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Calcium

As most people are well aware, calcium is a mineral needed for healthy strong
bones. What many people may be unaware of is calcium’s essential role in
hundreds of other bodily processes from nerve transmission to enzyme activation

and the functioning of muscle tissue.

Calcium works in conjunction with other minerals such as potassium and sodium
to allow muscles to contract as well as keep blood in the proper PH. Without

calcium, you would not even be able to lift your head up much less lift a weight.

Special pumps change the concentration of calcium, sodium, and potassium ions
(known as Ca2+, na+, and K+ respectively) in different compartments of muscle
tissue to make it contract (generate force) and relax. To get slightly technical: at
the level of the muscle cell, ATP is used up quickly in an attempt to satisfy energy

requirements.

As by-products of exercise build up, it’s believed to disturb the delicate balance
between Na+/K+, Ca2+ resulting in fatigue. Ionic regulation is critical to muscle

contraction and metabolism needed for optimal muscle function during exercise.

Training enhances K+ regulation in muscle and blood and reduces the rate of
fatigue. Both endurance and strength training induces an increased muscle Na+,
K+ pump concentration, usually associated with a reduced rise in plasma [K+]

during exercise. Although impaired muscle Ca2+ regulation plays a vital role in



fatigue, less 1s known about its actual effects on training. Ok, enough technical

talk.

There are other things that take place both inside and outside the muscle that add to
fatigue, but that’s for another place and time as the explanation would be bor---,
overly detailed. Interestingly, it has been found that athletes increase their rate of
calcium loss in sweat from prolonged endurance sports, and increase their loss in

urine after intense weight training.

It’s also well established that most Americans fail to get even minimum intakes of
calcium in their diet. Most athletes should be getting at least 1000mg per day of
calcium from food and/or supplemental sources, with female athletes needing even

more.

Athletes should attempt to pay special attention to their calcium intakes and make
sure to eat foods such as dairy products, leafy greens, cabbage, legumes and dairy
based protein based supplements. For example, though there are many forms of
whey proteins (i.e. concentrates, isolates, ion exchange, etc) well made whey

containing high amounts of calcium.

One 20g scoop of whey can have as much as 120-150mg of highly bioavailable

calcium per serving in fact, as well as other bone building nutrients.

Calcium gets a thumbs up for general health and possibly performance, but no
solid data exists showing calcium has ergogenic effects above and beyond amounts

needed for general health.
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Ecdysterone

Recently, plant sterols, in particular Ecdysterone based
supplements, have been making a come back. Some may
recall plant sterols such as Beta Sitosterol, Diosterol,
Gamma Oryzanols, Smilax, Stigmasterol and other plant

sterol products were heavily marketed some years back.

They dropped out of favor with athletes due to the fact they
didn't work in increasing muscle mass and lacked any hard science to justify their
use. As is common, a compound will pop up, get a lot of press in the magazines,
then disappear for a few years where it will pop up again after people have

forgotten it didn't work the first time.

Ecdesterone appears to be the latest plant sterol of choice. A plant sterol Is
basically a compound derived from plants that has structural similarities to that of

human steroids such as testosterone or other hormones.

Ecdysterone is in the phytoecdysteroids family of which there are approximately
200 plant steroids related in structure to the invertebrate steroid hormone 20-

hydroxyecdysone.

Though similar in structure as steroids found in humans (i.e. testosterone) close
does not cut it in reality. As the saying goes, “other than horse shoes and hand

grenades, close does not count.” What this means is that a steroid hormone has a



very specific lock and key fit to its receptor and just because something looks like

the same key does not mean it will fit the lock.

As a rule, western scientists have generally dismissed plant sterols as having any
anabolic (muscle building) effects in the human body and consider the sale of such

products as a scam and snake oil.

However, researchers in places like Japan, Russia and various eastern block
countries have had a much more positive view of Ecdysterone and have come to
the conclusion that they do have biological effect in humans and might be useful to
athletes. Several Russian scientists I know, and various athletes, swear by certain

products whose main ingredient are plant sterols, in particular, Ecdysterone.

Though there is little doubt that most plant sterols have no anabolic effects in
humans, does that mean all plant sterols have no effects in humans? Did we throw
out the baby with the bath water by deciding all plant sterols had no effects in
people? It's possible.

There is some research on Ecdysterone (beta-ecdysterone) that suggests it may
increase protein synthesis in people and has been shown to improve performance

in athletes.

It has also been shown to increase protein synthesis in some animal's models.
However, it should be clearly noted that this research is from the aforementioned
countries and has never been confirmed by western research, which is considered

far more stringent. Not to mention the fact that animals are not people.



So what’s the bottom line? At this time I see no reason to start running to the store
to buy Ecdysterone or any other product containing plant sterols for anabolic

purposes.

However, it might also be wise to not close the door on this topic and be prepared
to keep an open mind to the possibilities that some plant sterols could, in particular
Ecdysterone, be found to have some beneficial effects in humans. Much more

research is needed however.

Truth be told regarding this writers feelings on the matter, I would not be holding

my breath... For building muscle, ecdysterone gets a thumb's down at this time.
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Glutamine

The ‘non-essential’ amino acid glutamine has been getting a great deal of attention
over the past few years in sport nutrition publications and scientific journals and

for good reason. Though it might not be considered “essential,” glutamine appears
to have many potential benefits for people interested in gaining new muscle and/or

preserving that hard earned muscle.

Glutamine is required for countless functions in the human body from immune
system function to liver function to gastrointestinal integrity, to name only a few.
Supplement companies have taken to adding glutamine to various products and

athletes have taken to adding glutamine to their diet.

For example, it is well known that low plasma glutamine levels are associated with
a loss of lean body mass (muscle) and intense exercise is known to reduce
glutamine stores. One study attempted to directly link glutamine levels with lean

tissue loss.

The study divided 34 healthy men into three groups. One group did intense aerobic
work (running) another group did intense anaerobic work (weight lifting and

sprinting) and the third group was sedentary (AKA couch potatoes).

The authors of this study found that the greatest loss of muscle was found in those

men who had the lowest baseline glutamine levels, which demonstrates just how



important this amino acid is for maintaining hard earned muscle tissue. Plain and

simple, the harder you train the more glutamine you drain!

Because if its potential effects on the immune system, the use of glutamine may
also help to prevent over training syndrome (OTS) in athletes who train too long

and too hard. Several studies have suggested glutamine levels may be indicators

for OTS.

Another interesting effect of glutamine is it may increase growth hormone levels
(GH). One study took nine healthy subjects and fed them two grams (2000mg) of
glutamine dissolved in a cola drink. Eight out of the nine subjects responded to the

oral glutamine intake with a four fold increase in growth hormone (GH) output.

This study was particularly interesting because: (a) the glutamine was given orally
and not by intravenous administration like so many studies and (b) the study only
used two grams of glutamine. Most studies that showed any effect on GH used

very large doses and were given directly into the veins of the poor participants.

That only two grams of glutamine taken orally had such an effect of GH bodes
well for the use of glutamine by athletes. Whether or not a short spike in GH will
lead to new muscle is another question however, and in truth, short lived spikes in

GH in healthy young athletes does not appear to effect muscle mass.

Finally, glutamine may be useful in replenishing glycogen stores in muscle after
intense exercise. Glycogen is stored in muscle cells for energy and other functions

such as cell volume.



As most athletes know, glycogen is rather important stuff to have around when you
want to perform well. The researchers took six healthy volunteers and made them
exercise at 70-140% of maximal oxygen consumption (a fancy way of saying they

worked 'em real hard!) to deplete their muscle glycogen stores.

They found that the glutamine enhanced glycogen storage after the intense bout of
exercise. Exactly how glutamine improves glycogen storage is not clear. It might
some how improve the uptake of glucose into muscle directly, or it might be that
the glutamine is itself being converted into glucose and then being stored as

glycogen in the muscles.

The authors of the study seem to suggest the latter. Either way, this might just be
one more amazing benefit of this amino acid for athletes. Although no one have
ever exploded with muscle from the simple addition of glutamine to their diet,
glutamine gets a thumb's up as a general health improving supplement that appears
to have applications for athletes. 5-20 grams per day of glutamine added to a post

workout shake is the norm.
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Ginseng

Ginseng has been used in the Orient for centuries as an “adaptogenic” plant based
supplement. The concept of an adaptogen basically means that it helps the body

adapt to higher levels of stress.

The ailments Ginseng is claimed to treat range from nervous disorders, anemia,
poor libido, wakefulness, forgetfulness and confusion, nausea, chronic fatigue and

angina, to name a few.

Exactly how ginseng supposedly accomplishes all this is unclear and still being
investigated. In animals, ginseng appears to have positive effects on the
cardiovascular system, central nervous system, endocrine system, metabolism, and
immune system. However, several recent reviews that examined the data on
ginseng concluded, that while studies with animals show that ginseng (or its active
components) may have positive effects on health and performance, there is
generally a lack of controlled research demonstrating the ability of ginseng to

improve performance in humans.

The general consensus regarding the effects of ginseng in humans is that most
studies suffer from methodological problems such as inadequate sample size and
lack of double blind, control and placebo designs. However, Germany’s
Commission E, which is responsible for developing guidelines for herbs, has found

that ginseng is useful for a wide variety of problems, such as fatigue and



improving mental concentration. Europeans seem to have a much better handle on

the uses of ginseng than the US.

To the reader, the above may seem confusing or contradictory. The reason for the
contradictory information may be due in part to the type of ginseng being used, the
quality of the ginseng being used, the amount of the ginseng used, and the

aforementioned study design problems.

For example, there is American ginseng, Indian Ginseng, Siberian ginseng and
Korean ginseng, all reported to have different effects. Also, many ginsengs on the
market are known to be lacking in the active ingredient in ginseng, known as

“ginsenosides.”

One study found that over 85% of ginseng products on the shelves contained
virtually no gensenosides. This makes ginseng something of a confusing

supplement for athletes, but not a supplement without potential merit.

By some accounts with users, ginseng seems to increase stamina, concentration
and resistance to stress, as well and improvements in endurance. One recent study
found 350mg of ginseng extract improved the reaction time (psychomotor

performance) of soccer players over a six week period.

Some studies have found ginseng has powerful anti-cancer and anti-oxidants
properties as well as an ability to improve blood sugar metabolism. One recent

study found ginseng was able to treat some men with erectile dysfunction!



This may be due to ginseng being possibly able to effect nitric Oxide (NO)

production in men, as NO is essential for obtaining an erection.

The use of ginseng continues to grow with current sales estimated to be
approximately 300 million dollars annually. There is clearly a need for research

dealing with the efficacy of ginseng.

This research needs to take into account basic, fundamental design considerations
if there is to be any hope of establishing whether or not ginseng actually has a
place in an athletes supplements regimen. It’s hard to imagine a billion Chinese

could be totally wrong about ginseng however...

What is the optimal dose? Different extracts contain differing amounts of the
active ingredients. Different products contain different doses. General
recommendations are commonly 50-100mg per day of an extract containing at

least 7%-10% ginsenosides 2-3 times per day.

Some experimentation may be needed however. What about building muscle?
There is not a drop of solid data to support such a use for ginseng. So, an athlete

looking to build muscle or increase performance, ginseng gets a thumb's down.
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HMB

Most people involved with sports nutrition and sports nutrition supplements has
heard or read about Beta-hydroxy beta-methyl-butyrate or HMB for short. HMB
appears to be one of those classic supplements that looks great in the lab but has

had a rocky track record with “real world” users. Let me back up a moment.

HMB is actually a metabolite of the amino acid L-leucine. L-leucine is one of three
amino acids known as the branched chain amino acids or BCAA (isoleucine and

valine being the other two).

It has been known for a long time that BCAA play a critical role in the turn over of
lean body tissues (muscle) and is muscle sparing (i.e. anti-catabolic) in a variety of
muscle wasting states. Of the three BCAA, L-leucine appears to be the most
important to preserving hard earned muscle mass and intense exercise and certain

disease states have been shown to eat up a great deal of L-leucine. So far so good!

The main drawback of L-leucine is the fact that you must use large amounts of this
amino acid to get a positive effect making it both expensive and impractical. Many
studies that showed benefits were in fact done intravenously and used as much as 5

grams per hour of L-leucine!

That my friend is a lot of leucine.



So, it was theorized there might be a metabolite of this ultra important amino acid
that was responsible for many of the positive effects of L-leucine but could be
taken in far lower doses and by mouth (as opposed to having a tube stuck in your

arm). That metabolite appears to be HMB.

Animal research with HMB has been impressive. During stressful conditions,
animals will often lose weight and/or become quite ill. Some even die. This of
course can be quite expensive for any company trying to make a living from these
animals in one way or another. When animals were fed HMB they found a large
reduction in mortality rates, increases in muscle mass, and improvements in

immune function in the animals fed HMB.

Several studies in humans have also looked promising. Studies using both trained
and untrained subjects found increases in muscle and decreases in bodyfat in

people ingesting just three grams (3000mg) of HMB per day.

The average was approximately 2-4 pounds of muscle put on with an equal amount
of fat taken off over a four week period. The scientists also found that HMB
positively affected several biochemical markers of intense exercise that would lead
one to believe that there was a reduction of muscle wasting in people taking HMB.
“So what’s the problem,” you ask? The problem has been mainly that what looked
so promising in the research has not been fully realized in the real world, hence my

introduction to this section.



Several follow up studies with HMB in people also failed to find any results. Feed
back from real world users has been generally negative with HMB. Some seem to

feel they have benefited from it while most found HMB a big waste of money.

Were the studies that found benefits flawed? Are some people not taking enough?
Does it depend on the nutritional status of the person using it and/or how they

train?

It’s not known for sure at this time, but considering the costs of HMB and the fact
there are other less expensive alternatives that clearly work (i.e., creatine) I see no
reason for hard working athletes to spend money on HMB until a definitive answer
can be found. At this time, HMB gets a thumb's down for building muscle, but if

you want to give it a try, I will not hold it against you ©
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Alpha-ketoisocaproate (KIC)

Much of what you read above about HMB will be found
here in the KIC section. The reason for this is the two are
directly related to each other. Most people are aware of

the branch chain amino acids, leucine, i1soleucine and

valine, as explained above in previous sections. These
three amino acids are essential components of high
quality protein and are needed for the body to synthesize new proteins (muscle) in

response to exercise.

The branch chain amino acids are the amino acids that are primarily used

(oxidized) during exercise and are anti-catabolic during muscle wasting states. Of
the branch chain amino acids, leucine appears to be the most important and intense
exercise and certain disease states (both of which are quite catabolic) eat up a great

deal of leucine.

It has been known for years—and has been shown in the research repeatedly—that
leucine is a regulator of whole body protein turnover. The body’s need for leucine
(and the other branch chain aminos) goes up considerably during intense exercise
and other stressful conditions. KIC is a metabolite (technically a catabolite) of

leucine. Several companies make KIC and sell it as an anti-catabolic supplement.

People throw the term “anti-catabolic” around all the time in the magazines or in

the gym, but what does it really mean? It is logical that we should briefly discuss



what anti-catabolism is before we can have a meaningful conversation about a

(supposedly) anti-catabolic nutrient like KIC. Make sense?

Now the idea of building muscle up (anabolism) is nothing new to bodybuilders
and other athletes. The idea of preventing lean tissue break down (anti-catabolism),
thus having a net increase in muscle, is a fairly new concept. It has been
discovered that decreasing muscle tissue breakdown can be just as important for

gaining muscle as increasing protein synthesis (anabolism).

If protein synthesis out paces breakdown, you are said to be in an “anabolic” state
and are building up tissue. If tissue breakdown (catabolism) exceeds anabolism,
you are in a ‘““catabolic” state (bad stuff!). If both processes are equal to each other,
you are in homeostasis (making no gains Jack!) and are neither losing nor gaining
any tissue, which is the state most people are in the majority of the time. OK, so

far so good.

Body proteins are in a constant state of flux as both anabolic and catabolic
processes take place constantly, a very delicate and complex system. Now if you
can reduce the amount of tissue being broken down, you can change this balance
toward more protein being stored (muscle) and the net effect is anabolic or anti-

catabolic.

Raise your hand if I am making sense. A few years back, supplement makers and
designers were constantly searching for natural anabolic compounds but generally

came up short.



In the past few years, the smart companies and researchers have realized that it is
easier (and just as beneficial) to influence catabolic pathways than anabolic
pathways with the era of researching and designing ‘“‘anti-catabolic nutrients” being

born.

Clearly, building maximum muscle mass depends on both maximizing protein

synthesis (anabolism) and minimizing protein breakdown (catabolism).

Scientists postulated that there must be a leucine metabolite downstream which
was responsible for much of the beneficial effects of leucine. One of the important
“downstream” derivatives of leucine appears to be KIC (and HMB as mentioned

above).

Earlier research found that both leucine and KIC decreased muscle wasting
(proteolysis), improved nitrogen retention, reduced glucose use by muscles and
increased protein synthesis in animal tissues. Now before you run out and buy a

golf-cart full of leucine, there is a catch.

The amount of leucine and KIC needed to achieve these fantastic results were quite
large and were usually given intravenously. Five grams per hour of leucine and as
much as sixty grams per day of KIC were not uncommon doses in these studies.

That a lot of leucine and KIC!

Unfortunately, though KIC shows great potential promise as an anti-catabolic

nutrient, there is scant human research with healthy athletes to prove it at this time.



For now, it remains more an interesting, albeit experimental nutrient for athletes to
use. In the basic pathway it goes like so: Leucine -> KIC —> HMB. Considering
the lack of human research in healthy athletes and the huge dosages that were used
in the research to get an effect, KIC has to get a thumb's down for athletes looking
to add new muscle until far more research is done on this (possibly) promising

nutrient.
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7-keto-DHEA

As most people know, DHEA is claimed to help just about every ailment known to

man kind, from depression to heart disease to cancer to weight loss.

The criticism of DHEA has been its potential effects on peoples’ hormones, as
DHEA can be converted into the sex hormones such as testosterone, estrogen, as
well as others. Though research has been contradictory regarding DHEA's effects
on hormones, most agree that it does have the potential for problems if used in

high enough doses.

Researchers looked into the possibility that there may be a downstream metabolite
of DHEA that was responsible for many of its potentially positive effects on health
without the downsides mentioned above. That metabolite appears to be 3-Acetyl-7-
oxo-dehydroepiandrosterone, or simply 7-keto-DHEA. 7-Keto-DHEA may in fact
be more biologically active, that is have enhanced effects above that of DHEA,

without the ability to alter hormone levels in the body of people using it.

In vitro (test tube) studies with 7-keto-DHEA appear to show it has no effects on
steroid hormones and does not convert to sex hormones such as testosterone,
estrogens, etc. One study that fed 200mg of 7-keto-DHEA to men ages 18-49 years
old for four weeks found no effects on sex hormone levels. Interestingly, 7-keto-
DHEA may have a more pronounced thermogenic effect (the process the body uses
to convert stored calories into energy) than DHEA and a few animals’ studies and

in vitro studies have shown this.



However, no studies to date, in people, have looked specifically at the thermogenic
effect of 7-keto-DHEA vs. DHEA. Some animal research has also shown
improvements in memory and other cognitive functions. 7-keto -DHEA may also

have positive effects on thyroid function.

One of the better known claims of DHEA is as a weigh loss agent, but studies
using various doses of DHEA for weight loss have been disappointing for the most

part.

As for 7-Keto-DHEA, there has been one recent study with people that looked at
weight loss. The study fed 30 overweight women (15 acted as a control group and

received a placebo) 200mg a day of 7-keto-DHEA for 8 weeks.

The study participants were put on a three-day per week cross training exercise
program. The study found that the group getting the 7-Keto-DHEA lost 1.8% of
their bodyweight — a little over 61bs on average — vs. the placebo group, who only

lost 0.57% of their bodyweight.

The study also found that the group getting the 7-keto-DHEA had increases in the
thyroid hormone T3 without significant changes in testosterone, estradiol
(estrogen), liver and kidney function tests, blood sugar vital signs, or overall

caloric intake over the eight-week study.

There were no adverse effects reported throughout the study in the people getting

the 7-Keto-DHEA supplement. The study concluded that, “200 mg of 7-Keto-



DHEA per day yields a significant reduction in both body weight and body fat.”
However, it’s important to note that this is just one small human study and more

research is clearly needed.

On paper, 7-keto-DHEA looks promising. We do have some human research
regarding weight loss, albeit one study. The study is a compelling one however and
appears to show 7-keto-DHEA has effects that are different from that of simple

DHEA on weight loss, though more human studies are clearly needed.

It should also be a very safe supplement, though it probably will not be a
supplement that improves athletic prowess. As people know, both DHEA and 7-
Keto often get touted as being useful for building muscle or improving
performance, but there is no data to show that with 7-keto and data with DHEA is

conflicting at best.

For general health and possibly weight loss, 7-Keto gets a tentative thumb's up, but
for increasing muscle mass, strength, or performance, it gets a thumb's down (as

does DHEA) at this time.
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MCT

What if there was a fat you could eat that was not stored as bodyfat and would just
be burned off as heat? Would this be the nirvana of fat loss supplements and free

energy source for athletes?

Well the proponents of Medium Chain Triglycerides (MCT's) would certainly like

us to believe that MCT are the answer to athletes and dieters dreams. Is it true?

Sort of. First we have to back up however and explain what an MCT is. Fats can
come in different lengths (i.e. number if carbon atoms in the chain) and can be
saturated or unsaturated. MCT’s are technically a saturated fat with 8-10 carbon

lengths, making it a “medium” length fatty acid.

MCT’s can be produced from the fractioning of other oils, such as coconut oil.
Long chain fatty acids on the other hand have 16, 18, or more, carbon lengths.
Because of their shorter length, MCT’s are processed differently in the body and
can bypass many steps that long chain fatty acids must go through to be used as
energy and stored as bodyfat. For example, long chain fatty acids must be
transported to the power house of cells called the mitochondria via something

called the carnitine shuttle system.

This system is one of several limiting steps in the amount and rate of fat that can
be “burned” or oxidized for energy at any one time. MCT’s on the other hand can

bypass this shuttle system and can enter the mitochondria directly to be used as



energy. This is one of several reasons MCT’s are considered less likely to be stored

as bodyfat than long chain fatty acids.

Some studies in both people and animals suggests MCT’s increase the thermic
effect of food and increase daily energy expenditure (EE); which means the energy
is lost as heat rather than stored as bodyfat. However, the few studies that have
looked directly at the use of MCT’s for weight loss in humans have been

disappointing.

More often than not, studies that looked at MCT’s for weight loss in humans have
found no effects on weight loss. The reason is not totally clear but it may have to
do with some of the positive effects of MCT’s being offset by several negative
effects on metabolism. For example, there may be an increased production of
triglycerides and an increased release of the fat storage hormone insulin from

ingesting MCT oils.

There are other possible drawbacks to MCT’s. For example, MCT’s don't contain
fat soluble vitamins such as vitamin E, D, and K, nor do they contain any essential
fatty acids (EFA’s). MCT’s do appear to have some genuine medical uses where
digestion of fats and various liver problems exist, as well as having possible anti-

catabolic (muscle sparing) effects in hospitalized patients.

Though MCT’s may not be the nirvana of fat loss products and energy enhancers
some people make it out to be, there may still be a place for this product in the

athletes arsenal of supplements and some experimentation is recommended.



People who push MCT’s as some sort of muscle building anabolic fat are feeding

people a load of you know what.

For building muscle and or improving strength and performance, MCT’s get a

thumb's down at this time.
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Maca

Maca (Lepidium meyenii) is a root plant native to Peru. It grows at very high
altitudes (13,000-14500 ft above sea level) on the Andean plateaus of Peru. It’s

considered a medicinal food with many uses.

Maca is similar to ginseng in that it’s considered an “adaptogenic” plant based
supplement. Like ginseng in Asia, maca has been used for centuries in South
America going as far back as 8000BC during the Inca Empire. The concept of an
adaptogen basically means that it helps the body adapt to higher levels of stress.

Adaptogens, as the concept goes, are compounds that have different effects on
different people depending on their age, sex and hormonal status. Maca is said to
be rich in calcium, magnesium, iron, B-vitamins, and trace minerals such as zinc,

1odine, copper, selenium and manganese.

Maca contains several alkaloids that are said to “nourish” the endocrine glands,
including the pituitary, adrenals, pancreas, testes and thyroid gland. Typical of
adaptogenic substances, it is believed to have a wide range of effects that include
increased strength and performance, increased sexual desire, improved mental
acuity, improvements in people with chronic fatigue syndrome, as well as many

others effects.

These effects are clinical observations in patients rather than the results found in

controlled published studies. Unfortunately, there is scant published human



research that confirms these clinical observations by doctors in Peru and other
parts of the world. There are however a few interesting animal studies regarding

growth and sexual desire.

One study found that cooked maca, but not raw maca, increased the weights of
several generations of mice. They also found the serum values of total proteins and
albumin were statistically superior for the mice group eating cooked maca than that
of the raw maca and control groups. Does this make maca a true anabolic agent?

At least in mice, it appears so but further research is needed.

Another study in rats and mice examined maca’s effects on sexual desire and
erectile dysfunction. Interestingly, the study found the oral administration of a
Maca extract enhanced the sexual function of the mice and rats. They concluded,
“the present study reveals for the first time an aphrodisiac activity of L. meyenii,

an Andean Mountain herb.”

Is Maca a true aphrodisiac? Is it working through hormonal pathways? Does it
increase testosterone in men? Is it a useful aid to athletes? Unfortunately, these
questions can’t be definitively answered at this time without solid human data to

support the animal studies.

Maca is definitely a product to keep an eye on and may prove to be a worthwhile
supplement to hard training athletes. However, due to its lack of any solid human
data, it has to get a thumb's down. Might be worth trying for the heck of it, but I
would not get your hopes up too high with this supplement.
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S5-methyl-7-methoxy-isoflavone (Methoxyisoflavone)

Most people who follow sports nutrition or take
supplements intended for the sports nutrition market, have
probably heard of methoxyisoflavone or “methoxy” for

short. Methoxy is a plant based compound in the family of

compounds known flavanoids, which includes isoflavones,

flavones, flavanones, naphthoflavones, as well as others.

This is a very large family of compounds, such as alpha-naphthoflavone, catechin,
daidzein, equol, beta-naphthoflavone (BNF), quercetin, rutin, chrysin, genistein,

Ipriflavone, baicalein, Quercetin, galangin, and biochanin.

Amazingly, there are far more of these compounds that I am not even listing!
These plant based compounds have a great range of effects, ranging from anti-
cancer, anti-oxidant and a thousand other potential uses still being elucidated by

researchers as we speak.

A Hungarian company called Chinoin in the 70s originally studied Methoxy. The
company has a patent on methoxy and lists its many effects on metabolism,
including increased protein synthesis, increase lean mass, reduced body fat,
promoted endurance, lowered cholesterol levels and an improvement in the body's

ability to use oxygen.



The patent and the many subsequent companies now selling methoxy claim this
plant-based supplement has anabolic effects, working through non-hormonal
pathways. That is, it achieves the above without using/affecting hormones such as

testosterone, growth hormone, etc. Sound too good to be true? Does to me too.

Bodybuilders and other athletes have come to use the term “anabolic” to mean the
building of muscle exclusively. This is only partly true. For example, physiology
texts book will normally define anabolic or “anabolism” as the phase of
metabolism in which simple substances are synthesized into the complex materials
of living tissue or a process by which larger molecules are formed from smaller

ones.

What does this mean to the reader in English? It means that making new bone, or

even fat, is in fact technically an anabolic endeavor.

Several companies have done research with the isoflavones and found they may
increase bone mass in animals and people. Does this mean methoxy effects bone
and not muscle? Well, there is very little research with methoxy on healthy active
adults that looked at muscle mass, other than the old Hungarian research, so it’s

hard to tell right now.

Several isoflavones, including methoxy, have been shown to increase the weight of
many animals, but again, that effect appeared to be mostly increases in bone
density. It should be noted that there is a great deal of research going on right now
with hundreds of different plant based compounds and the flavanoids are perhaps

some of the most interesting and promising.



However, at this time, methoxy is far from the wonder anabolic supplement it’s

being portrayed as.

Is methoxy a waste of money? Perhaps not, but what its exact role is in sports

nutrition remains unclear at best.

Considering the total lack of data showing any effects on muscle mass of healthy

athletes, methoxy gets a thumb's down at this time.



Phosphatidylserine

Phosphatidylserine (PS) is supplement that has been found to hold great promise
for people suffering from various pathologies that affect the brain, such as certain
forms of dementia, Alzheimer's, and others. Early European studies showed
phosphatidylserine could slow and reverse the rate of brain cell aging in laboratory

animals.

PS also restored mental function in older animals to levels exceeding those found
in some younger animals (although studies in humans with Alzheimer’s disease
were less impressive, PS still produced improvements in cognitive function).
Research has shown that in addition to improving neural function, PS appears to
enhance energy metabolism in brain cells. In the brain, PS helps maintain cell
membrane integrity and may protect brain cells against the functional deterioration

that occurs with “normal” aging.

PS is usual derived from soy. Brain tissue has been found to be especially rich in
PS and it appears aging causes a decline in the PS content of cells throughout the
body. So, it’s no wonder that longevity groups and individuals concerned with

brain function due to various causes have taken an interest in PS.

What does PS offer the athlete? One affect of PS may be its ability to reduce levels
of the catabolic (muscle wasting) hormone cortisol after exercise. Two early
studies done in Italy appeared to show that chronic intakes of PS reduced the

release of cortisol after intense exercise. When the body senses stress, whether



physical and/or emotional, it releases cortisol as part of the “fight or flight”
cascade that prepares us for short term survival. Prolonged stress from
malnutrition, surgery, over training and sleep deprivation, as well as psychological
stress, causes a systemic effect that includes increased cortisol secretion resulting

in a decline in certain aspects of immune system and other problems.

As the reader can see, over long periods of time, high cortisol levels are

detrimental to our over all health and muscle mass.

PS does suffer from one key draw back, which is its shear cost. The most recent
study that found PS reduced post exercise cortisol levels, used 800mg per day with
10 well trained subjects who were intentionally over trained, found approximately

a 20% reduction in post exercise cortisol levels.

The study also found post workout sourness reduced and general feelings of ‘well
being’ increased in the group using PS. At 800mg doses used, it’s an expensive
proposition, but possibly worth the cost. However, the original studies out of Italy
found PS lowered cortisol used only 50 and 75mg per day, so this may at least be a

starting dose to try.

Another drawback is that PS has not been studied to see whether or not it would
truly improve either performance or muscle mass in athletes, which is ultimately
why an athlete would use such a product (well, perhaps a Chess master would use

it for the potential cognitive effects).



PS is definitely one of those supplements to keep an eye on in this writer's opinion,
but further study as it relates to athletes is clearly needed. As it related to its

potential health uses, that looks more solid.

At this time, PS gets a tentative thumb's up for athletes but again, it’s far from clear
what effects it will have on muscle mass or performance or what the optimal dose
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Ribose

One fairly new supplement on the market being touted as the best thing since the
invention of the squat rack is ribose. Companies marketing ribose claim everything

from increases in strength and muscle to improvements in performance and health.

What is ribose? Ribose is technically a sugar. There are many sugars the body uses

for a wide variety of functions.

Most people know the sugars such as glucose, sucrose, and fructose (blood sugar,
table sugar and fruit sugar, respectively). For example, glucose can be found in
some fruits and is the form of sugar found in the blood stream, hence the term

“blood sugar.”

Sucrose is often called “table sugar” as it is the common form added to many foods
and 1is found in the sugar bowl on your table (sucrose is actually made up of

glucose and fructose).

Fructose is often referred to as “fruit sugar” because it is found as the dominant
sugar in fruit. There are however many other sugars the body uses for countless
functions and/or 1s found in the foods we eat: pentose, xylose, galactose, mannose,

ribose, and many others.

Ribose 1s wide spread among all organisms and is a constituent of ribonucleic acid

(RNA) which carries our genetic code. However, ribose is involved in many other



functions in the body, including the production of high energy compounds the

body uses to do work (i.e. exercise, etc.).

Data suggests that ribose may both serve as an energy source and enhance the
production of compounds known as purine nucleotides. It is well established that

high energy compounds such as ATP are reduced during and after intense exercise.

The body must resynthesize these high energy compounds during the post exercise
recuperation phase and this is where ribose may come into play. By adding in an
external dietary source of ribose in high enough doses, athletes may be able to
recuperate faster from intense workouts and thus can improve performance and
strength from the use of ribose. In studies where the normal synthesis of these high
energy compounds is reduced by certain diseases or genetic problems, ribose has

looked promising for helping people afflicted with such problems.

However studies looking at healthy athletes showing improvements in strength or
performance are lacking with a few small studies completed. It stands to reason
that ribose would be of help to both strength and endurance athletes, but how much

help and at what dose has yet to be proven.

Several studies with athletes have recently been conducted, and the results look
positive, albeit not overwhelming. For example, a recent study with 15 male

bodybuilders examined exercise performance over a four week period.

The men were given 5g of ribose before they performed the bench press and 5g

following the exercise vs. a group taking a placebo. The study found a statistically



significant increase in the number of repetitions performed in the bench press in
athletes getting the ribose compared to athletes taking the placebo (5 subjects in

the ribose group and 7 in the placebo group).

The number of bench press repetitions performed to muscular failure increased
+29.8% ribose vs. +7.42% placebo (p = 0.046) over the 4 week period. Another
relatively small study with 16 athletes receiving 10g of ribose and put through
repeated sprints had an increase in mean power over 5 days of training (4.2% vs.

0.6%).

Findings also included greater peak power output at the last sprint session (11.4

watts/kg vs. 10.4 watts/kg, p=0.05 time) vs. a placebo group.

However, it’s important to note that these are both small studies and neither have

been published in a peer reviewed journal (see references).

So where does that leave us with Ribose? For one thing it’s overly expensive. For
another, it still suffers from a lack of large scale human studies that are published
in peer reviewed journals showing it will increase LBM, strength or performance,

but it does appear to help people with various pathologies.

It’s also my understanding that there are several other studies either just completed
or being completed and the results of those studies will be interesting to see.
Hopefully they will confirm the limited studies we have. Finally, the optimal dose
1s unknown, but the studies above used 10g with most people using between 5-20

gram per day.



With some reservations, I am still going to give Ribose a thumb's up as my gut

tells me this supplement does have uses for the athlete.
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Saw Palmetto

Serenoa reopens, AKA saw palmetto, has been a popular herbal extract for years
with athletes and non-athletes alike. Advertised as the cure for almost everything
from hair loss to benign prostate enlargement (AKA, BPH), Saw Palmetto is often

added to many supplement formulas or sold alone.

For example, Saw Palmetto can often be found added to “andro” supplements
claiming it will block any possible negative effects the andro supplement might
cause due to its potential effects on peoples hormones, namely the “male hormone”
testosterone. For non-athletes, Saw Palmetto has been a standard alternative

treatment for BPH, an affliction that many men suffer from as they age.

The story goes like this: The “male hormone” testosterone converts to a more
powerful androgen called dihydrotestosterone (DHT) via and enzyme called 5-

alpha-reductase (Sar).

DHT is known to be a strong factor in the development of several problems many

men face as they age such as the aforementioned male pattern baldness and BPH.

So, finding something that blocks the Sar enzyme should reduce the amount of
DHT and said male problems should be improved or avoided (FYT, this is also how
the new drug Proscar works). Of course, it’s a lot more complicated than that but
hey, I only have so much space in this here section so the reader will have to cut

me some slack.



Anyway, saw palmetto has often been sited as an herb able to block the Sar
enzyme and is often recommended to people losing their hair or suffering from
BPH and/or is added to “andro” products to theoretically block any negative

effects of such products. Sounds great, but is it true?

Will saw palmetto deliver this wonderful cure for all that bother men from their
hair to their nether region? Maybe, maybe not. Several studies have suggested in

certain cells that saw palmetto appears to block the Sar enzyme.

However, in vivo studies, that is studies using either animals or people actually
ingesting a compound, have generally failed to show saw palmetto reduced DHT
system wide. There is no research that has directly looked at saw palmetto for hair
loss in men (i.e. MPB) nor is there any research that has directly shown saw

palmetto can reduce any potential side effects of any of the andro products.

So, it would seem premature to recommend saw palmetto for such problems until

far more is known.

Regarding BPH that’s where saw palmetto looks far more promising. Several
studies using 320mg of saw palmetto extract per day have shown positive effects

on BPH symptoms.

Though it is unclear exactly how saw palmetto improves the symptoms of BPH,

there appears to be enough data and clinical evidence in favor of saw palmetto as a



treatment for men who suffer from an enlargement of the prostate that is not

cancerous.

Whether saw palmetto blocks Sar, blocks the uptake of testosterone and DHT into
the prostate, or actually blocks certain pro inflammatory enzymes responsible for

other problems in the formation of BPH, is not certain at this time.

Regardless, other than BPH, there is not enough research to add saw palmetto to
andro products. For athletes looking to get some sort of anabolic advantage from
SP, or avoid side effects from taking andro supplements, I have to give it a big

thumb's down at this point. If you have an enlarged prostate, it might be worth a

try.
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L-Tyrosine

The use of individual amino acids by athletes is a
common occurrence (see: glutamine, arginine, and branch
chain amino acids-leucine, lysine, and iso-leucine-
sections) as well as others are popular nutritional

supplements for a variety of reasons.

One amino acid that has not gotten a great deal of attention by athletes is the amino
acid L-Tyrosine. L-Tyrosine is found in high amounts in protein foods and the
body can make L-Tyrosine from amino acid phenylalanine, technically making it a

“non-essential” amino acid.

This often overlooked amino acid plays many important roles in human
metabolism. L-Tyrosine is a precursor or “building block™ to the neurotransmitters
responsible for maintaining metabolic rate. L-Tyrosine is the direct precursor to
stimulatory neurotransmitters such as epinephrine and noropenephrine (i.e.

adrenaline) as well as certain thyroid hormones and dopamine.

Due to the fact that Tyrosine is essential to the production of all the above
stimulatory hormones and neurotransmitters, some consider it an amino acid with
mild stimulant-like properties to the metabolism and mental focus. Some weight
loss supplements contain L-Tyrosine in an attempt to supply this essential building

block in hopes it will help maintain a higher metabolism.



Though Tyrosine bharma testosteroned has not been shown to be an effective

E)Vv%}%hstelgesrsafl%ﬁ?&i%rsl Bve shown it can improve the anorectic (appetite

suppressive) effects of the herbal weight loss products containing ephedrine and

caffeine and OTC diet drugs containing phenylpropanolamine.

Several studies done by the US Army showed soldiers given supplemental L-
Tyrosine were more resistant to cold temperatures than those not getting the amino
acid. One recent study found that 21 cadets, fed 2 grams of tyrosine a day then
subjected to a demanding military combat training course, reduced the effects of
stress and fatigue on cognitive task performance. So, tyrosine may be a stress

fighting nutrient.

It’s not uncommon that people are given advice on what to eat in regards to the
foods amino acid content. For example, many people have probably heard at one
time or another, “if you want to be more alert, eat a high protein food.” This advice
1s probably due to the high L-Tyrosine content of the food. Conversely, people are
also given advice that to relax, they should eat foods such as milk and turkey,

which are high in the amino acid L-Tryptophan.

L-Tryptophan is a building block of the neurotransmitter serotonin known to help
with sleep and relaxation. Some strength athletes have found that by taking 500 to
1000mg of tyrosine prior to exercise, they have more energy, but no studies to date

have found this to be an effect of Tyrosine.

However, because it may be a mild stimulant and works at the level of the central

nervous system, people using MAO inhibitors, pregnant women, people with high


http://alphapharma.me/

blood pressure and people sensitive to stimulants, should probably avoid high

doses of tyrosine.
For general mental focus and stress fighting, as well as pre-workout or mixed with
the various weight loss agents, Tyrosine gets a thumb's up, but for any direct

effects on anabolism (muscle growth) it gets a thumb's down.
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Taurine

Amino acids such as glutamine, arginine and perhaps tyrosine seem to get most of
the attention in sports nutrition circles. One amino acid that may be being

overlooked is taurine.

Taurine is a ubiquitous non-essential amino acid found throughout the human
body, similar to glutamine. It’s considered non-essential because the body can
make taurine from the amino acids methionine and cysteine with the help of

vitamin B6.

Taurine may be non-essential and ubiquitous in the human body, but that does
mean taurine does not have some potentially interesting effects that athletes may
benefit from. Although taurine is listed as being non-essential, it should probably
be listed as conditionally essential, which means under certain circumstances, it

becomes essential to the human body.

Much of taurine’s exact role in human biology is still being elucidated, but what
has been looked at is compelling. Taurine is intimately connected with cell
volume, blood pressure, insulin metabolism, the ability of muscles to contract

correctly and hundreds of other functions known and yet unknown.

For example, there is a steady decline in taurine levels as we age, which may lead

to a host of problems. One study that rats fed taurine at 1.5% of calories found



taurine supplementation blunted age-related declines in serum IGF-1, an important

anabolic hormone essential to muscle growth and protein synthesis.

Another study found that supplemental taurine in aging rats corrected the age-
related decline in the ability of the rat's muscle to contract. The study suggested
that an age related decline of taurine content could play a role in the alteration of
electrical and contractile properties of muscles observed during aging and that

supplemental taurine corrected the decline.

The study concluded, “these findings may indicate a potential application of
taurine in ensuring normal muscle function in the elderly.” This has very exciting

possibilities in aging populations, but human trials are still lacking.

Another exciting area of research for taurine is its possible role in managing
diabetes and improving insulin sensitivity. Several studies in both rats and humans
suggest taurine can play a role in improving several indices of diabetes, such as
insulin metabolism, high cholesterol levels and high blood pressure, as well as

others and diabetics appear to be chronically low in taurine.

For example, one study found Taurine attenuated hypertension and improved
insulin sensitivity in rats made insulin resistant by a high fructose diet. Treatment
with 2% taurine put in the rats drinking water prevented the blood pressure
elevation and attenuated the hyperinsulinemia (high insulin levels) in fructose fed

rats and prevented the large spike in glucose levels in response to an oral glucose

load.



The study concluded, “thus, taurine supplementation could be beneficial in
circumventing metabolic alterations in insulin resistance.” Several studies have

found this effect in rats fed taurine and made diabetic.

One human study looked at the ability of taurine to prevent blood platelet
aggregation or “sticky” blood cells in diabetics. This is important because “sticky”
blood platelets are related to the development of heart attacks and is a particular
issue to diabetics. The study found that supplemental taurine made the diabetic’s

blood aggregation or “‘stickiness” equal to that of healthy controls.

So what use does taurine have to athletes and healthy people? Well again, as is so
often the case, human studies in healthy athletes are lacking, so it’s difficult or near
impossible to make solid recommendations at this time. Taurine might be a great
supplement to healthy athletes or it may only work in those populations who

chronically lack taurine in their tissues, such as the aging, diabetics and others.

One thing is for sure, as with pretty much all amino acids, multi gram doses will
probably be needed for any effect and any product that sprinkles in a few

milligrams will be of little use to the buyer.

It would be great if we had solid data showing some positive effects in athletes.
And it would be nice if we knew what the effective dose was. Sadly, we have
neither at this time. However, due to the shear amount of overall data we have, I

am still giving taurine a tentative thumb's up as a “worth a try” supplement.
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Tribulus terrestris

Tribulus Terrestris is considered a medicinal herb that has been used in many
countries as a treatment for impotence and sterility. It’s a plant that has been

popularized over the years as a possible ergogenic for athletes.

Supplement companies have claimed it raises testosterone by raising lutienizing
hormone (LH). The problem is that we have basically no modern research to go on
with healthy athletes. Companies that sell Tribulus often have “in house” research
that shows Tribulus raises testosterone but none of this research ever seems to see

the light of day in Western peer reviewed medical journals.

There is in vitro (test tube) research that suggests tribulus may improve the
motility, function and total sperm count of animals. And there is some old
Bulgarian research with athletes that supposedly showed improvements in strength
and performance, but no modern published data showing either increases in
testosterone or improvements in performance in athletes. In high enough amounts,
some studies have found tribulus to be toxic to animals, but of course many things

are toxic at high enough doses that normally present no dangers at lower doses.

At this point, companies marketing tribulus would be better off funding a real
study to validate this product as it relates to athletes and testosterone levels, rather

than spending the money on advertising.



There was one recent study however that found some interesting, albeit conflicting,
effects with tribulus. Fifteen subjects were randomly assigned to a placebo or

tribulus (3.21 mg per kg body weight daily) group.

Body weight, body composition, maximal strength, dietary intake and mood states
were determined before and after an 8-week exercise of periodized weight training
and supplementation. The study found there were no changes in body weight,

percentage of bodyfat, total body water, dietary intake or mood states in either

group.

Muscle endurance increased for the bench and leg press exercises in the placebo
group (p <.05; bench press +/-28.4%, leg press +/-28.6%), while the tribulus group
experienced an increase in leg press strength only (bench press +/-3.1%, not

significant; leg press +/-28.6%, p <.05).

According to this recent study, “supplementation with tribulus does not enhance
body composition or exercise performance in resistance-trained males.” Why the
tribulus group got stronger in the leg press over the placebo group, considering the

fact that it had no effects on LBM, fat mass, etc., remains unclear.

Does this mean tribulus is worthless to athletes? Perhaps not. It does mean that we
don't have the kind of evidence we should have before making a recommendation

on this supplement.



Word on the street from users is mixed and this could be due to the quality of the
herb, the quantity used, the physical state of the user or the possibility that it just

does not work.

The answer is unknown at this time. There is no doubt that as there are many herbs
and compounds found within herbs that will turn out to be useful to athletes
looking to improve strength, endurance and recuperation from tough workouts.
And tribulus may turn out to be one of the herbs, but I would not hold my breath

on that one.

So, where does this leave us? Personally, I would be cautious before parting with
my money for the stuff. So far, the hype over tribulus far exceeds its worth to
athletes. For increasing muscle mass or testosterone levels, tribulus gets a thumb's

down at this time.
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Vitamin C

Most people know vitamin C (ascorbic acid) as a simple vitamin and antioxidant
needed for optimal health. They would be right. Vitamin C is a water-soluble
antioxidant in the human body and plays a wide variety of roles in metabolism,

ranging from immunity to hormone production.

Vitamin C may also play additional roles above and beyond its simple role as an

essential nutrient found in our diet and supplements.

Although exercise has been shown to improve antioxidant mechanisms, one well
known side effect is that it raises oxidative stress and increases free radical
production. Defenses can be overwhelmed over time and the risks of increased free
radical production are well known, such as damage to DNA and a host of
pathologies best avoided. When we factor in our various life styles and
environment the issue of free radical production and oxidative stress is made more

important.

Some studies have reported that supplementation with vitamins C and E, or
antioxidant mixtures can reduce oxidative stress from intense exercise and trained
athletes who received antioxidant supplements show evidence of reduced oxidative

stress.

Like all things in life, there is always a flip side and exercise is no exception.



Though the benefits clearly outweigh the risks, we must acknowledge the potential
down sides, or problems associated with exercise, and look for ways to minimize
them. Although moderate exercise has been shown to improve immunity, extreme

and prolonged exercise has been shown to suppress the immune system.

This is commonly called, “over training syndrome” or OTS, and is common with
athletes who train too long, too hard and too often. OTS is also found in elite
military groups such as the US Navy Seals who are forced to train under extreme

conditions.

One study found that a group of runners who trained for a marathon but did not
compete was much less likely to get upper respiratory infections than the runners
who completed the race, showing how much such endeavors can take out of a

person.

Vitamin C has been shown to reduce oxidative stress and suppress levels of the
muscle wasting hormone cortisol, as well as prevent the decline in immunity after

intense exercise.

However, not all studies agree on these effects of vitamin C or antioxidants in
general on immunity. Athletes should not view taking additional vitamin C as a
direct performance enhancer per se, but as a long term preventative nutrient

essential to long term health. Without good health, clearly, performance will suffer.



So, indirectly, adequate vitamin C intakes are important for long term
performance, although studies don't find positive effects on short term

performance.

Exactly what the “optimal” intake of vitamin C remains to be elucidated, but there
appears to be no health risks associate with taking higher amounts than the RDA
recommend. Individual intakes of vitamin C can range dramatically, from 100mg
per day to several thousand milligrams, with most studies looking at “high dose C”

using between 200 and 1000mg per day.

Although there is not an optimal dose known at this time, 200-500mg daily of
vitamin C added to an athletes diet is a common dose and should be adequate. For
General health and well being, vitamin C gets a big thumb's up, but for direct

effects on building muscle or improving performance, it has to get a thumb's down.
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Vitamin E

S Most of what was said about Vitamin C above will be

'x similar for Vitamin E. As with C, people are familiar with
.| i
T ?..,mgﬂ | vitamin E (alpha-tocopherol, beta-tocopherol, etc.) as a
..--__ e et [ {
ﬂ j ol simple vitamin and antioxidant needed for optimal health.

Vitamin E is the major fat soluble antioxidant in the human body and plays a wide
variety of roles in metabolism, ranging from immunity to fertility to hormone
production. As with all antioxidants, Vitamin E works in conjunction with other
antioxidants such as Vitamin C, glutathione, selenium and beta-carotines, as well
as key antioxidant enzymes such as superoxide dismutase, glutathione peroxidase

and catalase.

As mentioned in the Vitamin C section: Although exercise has been shown to
improve antioxidant mechanisms, one well known side effect is that it raises

oxidative stress and increases free radical production.

Defenses can be overwhelmed over time and the risks of increased free radical
production is well known, such as damage to DNA, reduced immunity,
susceptibility to upper respiratory infections and other potential health problems
best avoided. When we factor in our various life styles and environment (e.g.,
pollution, ozone, etc) the issue of free radical production and oxidative stress is

made more important.



Some studies have reported that supplementation with vitamin E and/ or
antioxidant mixtures, can reduce oxidative stress from intense exercise and trained
athletes who received antioxidant supplements show evidence of reduced oxidative
stress. Studies with Vitamin E that have looked directly at performance have been

contradictory, with most studies finding no direct effects on performance.

Although moderate exercise has been shown to improve immunity extreme and
prolonged exercise has been shown to suppress the immune system. This is
commonly called “over training syndrome” or OTS and is common with athletes
who train too long, too hard, and too often. OTS is also found in elite military
groups such as the US Special Forces who are forced to train under extreme

conditions.

Vitamin E has been shown to reduce oxidative stress. In particular, because
Vitamin E is fat soluble, it helps to prevent something called exercise-induced lipid

peroxidation.

For example, one recent study evaluated the effects of 5 months of Vitamin E
(alpha-tocopherol) supplementation on physical performance during aerobic
exercise training in 30 top-class cyclists. The study found the plasma Vitamin E
concentration increased significantly in the vitamin E-supplemented group,

whereas the placebo group showed a trend toward decrease.

The study also found statistically significant drops in biochemical indices of
oxidative stress in the group getting the vitamin E. However, they did not find

direct improvements in performance in the vitamin E group over that of placebo.



Some studies suggest Vitamin E can prevent the decline in immunity after intense
exercise. However, it should be noted that not all studies agree on these effects of

vitamin E or antioxidants in general on immunity.

Athletes should not view taking additional vitamin E as a direct performance
enhancer per se, but as a long term preventative nutrient essential to long term
health. Good health is after all a prerequisite for performance over the long run.
Clearly, adequate vitamin E intakes are important for long-term performance,

although studies don't find positive effects on short-term performance.

Exactly what the optimal intake of vitamin E is unclear at this time, but there
appears to be no health risks associate with taking higher amounts than the
recommend RDA. Individual intakes of vitamin E vary dramatically, with most
studies using between 2001U to 800IU per day. Although there is not an optimal
dose known at this time, 400IU to 800IU appears safe and effective.

For general health and well being, Vitamin E gets a thumb's up but for any

anabolic or performance enhancing effects, it gets a thumb's down.
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Whey

Whey protein has become a staple supplement for most bodybuilders and other

athletes and for good reason: it’s a great protein for a wide variety of reasons.

A growing number of studies has found whey may potentially reduce cancer rates,
combat HIV, improve immunity, reduce stress and lower cortisol, increase brain
serotonin levels, improve liver function in those suffering from certain forms of
hepatitis, reduce blood pressure, and improve performance, to name a few of its

potential medical and sports related applications.

One of whey’s major effects is its apparent ability to raise glutathione (GSH). The
importance of GSH for the proper function of the immune system cannot be
overstated. GSH is arguably the most important water-soluble antioxidant found in

the body.

The concentration of intracellular GSH is directly related to lymphocytes reactivity
to a challenge, which suggests intracellular GSH levels are one way to modulate
immune function. GSH is a tri-peptide made up of the amino acids L-cysteine, L-
glutamine and glycine. Of the three, cysteine is the main source of the free

sulfhydryl group of GSH and is a limiting factor in the synthesis of GSH.

Because GSH is known to be essential to immunity, oxidative stress, general well
being, and reduced levels of GSH are associated with a long list of diseases, whey

has a place in anyone’s nutrition program. Reduced GSH is also associated with



over training syndrome (OTS) in athletes, so whey may very well have an

application in preventing, or at least mitigating, OTS.

When we talk about whey we are actually referring to a complex protein made up
of many smaller protein subfractions (peptides) such as: Beta-lactoglobulin, alpha-
lactalbumin, immunoglobulins (IgGs), glycomacropeptides, bovine serum albumin

(BSA) and minor peptides such as lactoperoxidases, lysozyme and lactoferrin.

Each of the sub fractions found in whey has its own unique biological properties.
Up until quite recently, separating these subfractions on a large scale was either

impossible or prohibitively expensive for anything but research purposes.

Modern filtering technology has improved dramatically in the past decade allowing
companies to separate some of the highly bioactive peptides from whey, such as

lactoferrin and lactoperoxidase.

Many of these sub fractions are only found in very minute amounts in cow milk,

normally at less than one percent.

For example, though one of the most promising subfractions for preventing various
diseases, improving immunity and over all health, lactoferrin makes up
approximately 0.5 - 1% or less of whey protein derived from cow milk (where as
human milk will contain up to 15% lactoferrin). Over the past few decades, whey

protein powders have evolved several generations.



¢ First Generation whey protein powders: These early way protein products
contained as low as 30-40% protein and contained high amounts of lactose,
fat, and undenatured proteins. They were considered a “concentrate” and

were used mostly by the food industry for baking and other uses.

e Second Generation whey protein powders: Many whey products sold today
would be considered second-generation whey protein supplements. Most
second-generation formulas are a mix of whey concentrates (WPC) and
whey isolates (WPI). WPC's now contain as high as 70-80% protein with

small amounts of lactose and fat.

They generally contain as much as 90-96% undenatured proteins. Research
has found that only whey proteins in their natural undenatured state (i.e.
native conformational state) have biological activity. Processing whey
protein to remove the lactose, fats, etc. without losing its biological activity
takes special care by the manufacturer. The protein must be processed under

low temperature and/or low acid conditions as not to “denature” the protein.

Maintaining the natural undenatured state of the protein is essential to its
anti-cancer and immune stimulating activity. Most second-generation whey
products are mixed with an isolate (WPI) to bring up the protein content per
serving. WPI’s contain >90% protein contents with minimal lactose and

virtually no fat.

Many isolates sold that are touted by supplement companies are lon

Exchange isolates. This isolate is made by taking a concentrate and running



it through what is called an “ion exchange” column to get an “ion exchange

whey isolate.”

Sounds pretty fancy but there are serious drawbacks to this method. As
mentioned above, whey protein is a complex protein made up of many sub
fraction peptides that have their own unique effects on health, immunity, etc.

Some of these subfractions are only found in very small amounts.

Due to the nature of the ion exchange process, the most valuable and health
promoting components are selectively depleted. Though the protein content
is increased, many of the most important sub fractions are lost or greatly
reduced. This makes ion exchange isolates a poor choice for a true third-
generation whey protein supplement, though many companies still use it as

their isolate source.

Third generation whey protein supplements: With the array of more recent
processing techniques used to make WPI’s - or pull out various subfractions
- such as such ultra filtration (UF), micro filtration (MF), reverse osmosis
(RO), dynamic membrane filtration (DMF), ion exchange chromatography,
(IEC), electro-ultrafiltration (EU), radial flow chromatography (RFC) and
nano filtration (NF), manufacturers can now make what appears to be

optimal WPI’s for health and disease prevention.

Low temperature micro filtration technique now allow for the production of
very high protein contents (>90%), the retention of important subfractions,

extremely low fat and lactose contents, with virtually no undenatured



proteins.

As you would expect, these WPI's are more expensive than WPC or Ion
Exchange isolates. Another fairly new development in is the ability to isolate
out certain bio active sub fractions (peptides) on a large scale from whey

proteins, such as lactoferrin or Glycomacro peptide.

This was not possible to do on a large scale just a few years ago but can be
done today with modern filtering techniques employed by a small number of
companies. This allows for a truly tailored protein supplement; the ability to

add back in certain subfractions in amounts that can’t be found in nature.

Take for example the subfraction lactoferrin. In many whey products, it is
nonexistent due to the type of processing employed. The best whey products
will contain less than 1% lactoferrin and more like .5% of this rare but
important micro-fraction. Some companies are now able to add in a specific

subfraction to get a truly “designer” protein.

Whey also has an exceptionally high biological value rating (though sellers
of whey make FAR too big a deal of that fact) and an exceptionally high

BCAA content (see BCAA section for more information).

Pertaining directly to athletes, some recent studies suggest whey may have
direct effects on performance and muscle mass, but this research is
preliminary at best. Some studies have found oxidative stress contributes to

muscular fatigue.



As mentioned previously, GSH is the major intracellular water-soluble
antioxidant in the body, which is involved in the recycling of other
antioxidants. Twenty healthy young adults (10 men, 10 women) were
supplemented with either whey or casein for 3 months. The researchers

looked at:

e Muscular performance (as assessed by whole leg isokinetic cycle testing).

e Lymphocyte GSH levels (as a marker of tissue GSH).

As one would expect, they found no baseline differences in peak power or work
capacity between the whey and casein groups. However, after treatment, a follow-
up on 18 subjects — 9 who received the whey and 9 who received the casein

(considered a placebo in this study) — were analyzed.

Both peak power and work capacity increased significantly in the whey group,
with no changes found in the casein group. Lymphocyte GSH also increased by
over 35% in the group receiving the whey with no change in the group getting

casein.

The researchers concluded, “this is the first study to demonstrate that prolonged
supplementation with a product designed to augment antioxidant defenses resulted

in improved volitional performance.”



As mentioned, due to whey’s high biological value and its other properties, such as
a high branch chain amino acids content, etc., it has always been theorized whey

should be a particularly effective protein for gaining or preserving muscle mass.

This is one reason whey is the best selling protein on the market with
bodybuilders. However, there was very little hard data that directly supported that

theory and what did exist was often contradictory.

One recent study in animals however supports the role of whey as being potentially
superior in this respect to other proteins. One recent study, looking directly at the
effects of different pre-workout drinks and their effects on muscle mass and

bodyfat, came to some very interesting conclusions.

One thing we have known a long time is the composition of the pre-exercise meal
will affect substrate utilization during exercise and thus might affect long-term
changes in body weight and composition. That is, depending on what you eat
before you workout can dictate what you use for energy (i.e. carbs, fats and or

proteins) which alters what you burn (oxidize) for energy.

The researchers took groups of rats and made the poor buggers exercise two hours
daily for over five weeks (talk about over training!), either in the fasted state or one
hour after they ingested a meal enriched with a simple sugar (glucose), whole milk

protein or whey protein.

The results were quite telling. Compared with fasting (no food), the glucose meal

increased glucose oxidation and decreased lipid oxidation during and after



exercise. Translated, they burned sugar over fat for their energy source. In contrast,
the whole milk protein and whey meals preserved lipid oxidation and increased

protein oxidation.

Translated, fat burning was maintained and they also used protein as a fuel source.
Not surprisingly, the whey meal increased protein oxidation more than the whole
milk protein meal, most likely due to the fact that whey is considered a “fast”

protein that is absorbed rapidly.

As one would expect by the end of the five weeks body weight was greater in the
glucose, whole milk protein and whey fed rats than in the fasted ones. No shock

there.

Here is where it gets interesting! In the group getting the glucose or the whole milk
protein, the increase in weight was from bodyfat, but in the whey fed group, the

increase in weight was from an increase in muscle mass and a decrease in bodyfat.

Only the rats getting the whey before their workout increased muscle mass and
decreased their bodyfat. The researchers theorized this was due to whey’s ability to
rapidly deliver amino acids during exercise, but there are probably other factors

involved.

Is this the next big find in sports nutrition and populations (i.e. elderly, people with
wasting diseases such as HIV, cancer, etc.) looking to preserve muscle mass and

lose bodyfat?



Hard to say at this time being it was done in rats, but if it turns out to be true in
humans-and there is no reason people can’t try it now-it would indeed be a
breakthrough in the quest to ad muscle and lose fat for any population concerned

with adding and or preserving muscle mass.

It should be clearly noted however that even if additional research does find that
whey plays a direct role in helping athletes add muscle, no one has ever exploded
with new muscle from the simple addition of whey to their diet, regardless of what

some supplement companies would have you believe.

If it does help with muscle mass or performance — and the data is far to preliminary

to say that it does help — the effect will be subtle at best.

With that in mind, for general health and well being, whey gets a big thumb's up.
For potential effects on muscle mass and performance, it gets a (very) tentative

thumb's up at this time.
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ZMA

Recently a plethora of new products based on the minerals zinc and magnesium
have popped up claiming to raise the anabolic hormones testosterone and IGF-1
and possibly improve performance in athletes. The claims are lofty, but are they

true? The claims of such products rest on three basic premises.

e One: athletes are notoriously lacking in zinc and magnesium due to several
factors ranging from poor diets to increased usage and excretion of these

minerals.

e Two: zinc and magnesium are particularly important minerals in the

production of anabolic (muscle building) hormones needed by athletes.

e Three: due to competition during digestion, even the inclusion of a
multivitamin and other mixed mineral supplements will not correct the

deficiency.

That’s the basic contention of this zinc and magnesium based product in a nut
shell, with some biochemical twists and turns I am leaving out due to space

limitations and preserving the brain cells of the readers!

A fourth contention is that these new products are based on a particular form of

zinc and magnesium (zinc monomethionine-aspartate and magnesium aspartate)



which are superior to less absorbable forms of the minerals. This brings us to

ZMA.

Looking at premise number one, there is a decent body of research that has indeed
shown that zinc and magnesium deficiencies are not uncommon in various athletes,

such as football players, cyclists, bodybuilders and elite military groups.

Looking at premise number two, it is well established that these two minerals are
needed in over 300 different enzymatic reactions and the production of testosterone
1s one of them. Examining premise number three, there are several studies that
examined the issue of nutrient interactions and indeed found that certain minerals

compete for absorption and so, may not get absorbed if taken together.

Several studies have found that even the addition of a multi vitamin to the diet of
people did not increase the levels of zinc, magnesium and other minerals while the
serum vitamin levels did go up. The authors theorized this was due to competition

of the minerals in the multi vitamin.

So it would appear that different minerals need to be taken at different times and
taking them all together may not be an optimal, or even effective strategy for

increasing levels of these minerals in tissues.

The fourth contention regarding the forms of minerals is a bit more unproven in
this writer's view. Though it is well known that there is a wide range of absorption
between different forms of nutrients, especially minerals, so the concept is not far

fetched.



This is the idea behind these new supplements, which is to supply highly

absorbable forms of non-competing minerals (in this case zinc and mag) known to
be essential for the optimal production of anabolic hormones. Though a variety of
companies are now selling this product, the letters ZMA appear in the name or on

the bottle if the product is using the patented ingredients.

We note the research done by a Dr. Brilla at Western Washington University. Dr.
Brilla found the addition of 30mg of zinc monomethionine-aspartate and 450 mg
of magnesium aspartate (the forms used in ZMA) daily to football players had a

32% increase in total testosterone, a 3.6% increase in IGF-1and improvements in

strength levels of the group getting the supplement.

So, at this time, the general contention of the companies now selling this new zinc
and magnesium based products appears to hold water, though future research needs

to further elucidate these findings.

There is however one important caveat one should be aware of with ZMA or any
such product. It will only work if there is a deficiency to correct and will not
increase levels of anabolic hormones where no deficiency in these minerals exists.
ZMA is not magic by any stretch. So, with that warning, I give this supplement a

thumb's up, understanding the caveat above.
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Section III

A Word about ‘“Diet Supplements Revealed”

want to take a few minutes to tell you about another ebook I have written,
which sooner or later should also form part of your library. The ebook is
called “Diet Supplements Revealed” and you can find full information on this

websit

This ebook deals specifically with dieting and losing fat, it also has a very detailed
guide which covers the “diet supplements” currently being sold. So if you're
looking for more information about diet supplements — which are not covered

here in this muscle gain supplement section — then this is the place to go.

The ebook “Diet Supplements Revealed” is not about the newest 'cutting edge'
supplements pushed over the internet, most of which are either dangerous or totally
unproven, but about the many diet supplements you have read about but still can't

figure truth from fiction.

It's not for the extreme hardcore bodybuilders who think they know everything or
the 'expert' who wants a science lesson. It's for the rest of the world who is tired of
being manipulated by advertising, ridiculous claims, and books that are mostly

endless recipes.

I’'m certain that you’ll benefit hugely from the information in “Diet Supplements



Revealed” which has now become something of a legend on the Internet as it is

one of the most downloaded ebooks ever published in the health and fitness field.

Here’s the website again for more information
-- and for the record “Diet Supplements Revealed” is also published digitally for
me by Internet Publications, so you can expect the same fabulous customer service

and support that you will have experienced with this ebook.

Thanks. Will Brink.




Section IV

Muscle Building Nutrition - Conclusion

fter reading Section I and II of Muscle Building Nutrition, the reader is
now well equipped to design the optimal diet for gaining size, and make
educated decisions about which supplements are worth using and which

are shear hype.

No doubt, some people may need to read this book twice and continue to use it as a
reference. I do my very best to supply all the information a person needs to make
progress in their bodybuilding endeavors, but I always expect the reader to meet

me half way.

Applying this information will take some work, thought and effort on the part of
the reader to get the most from this book. Anyone who tries to sell you a book, or a
course, etc., who claims it will take no work on your part is a liar who 1s leading a

fool.

For me, if I have taught the reader something and made them think, I have done
my job. However, not everyone likes to have to think. What can I say, you can't
make all the people happy all of the time, but I do my best. The bottom line is, I
have used these nutrition strategies with many high level bodybuilders and others

strength athletes of all kinds, and it has yet to fail them.



I look forward to hearing from people after they read and follow the instructions in
this book, not to mention all the money they will save when they realize how many

products on the market are really just marketing hype.

So what do you do after you have optimized your nutrition and supplement regime
for gaining LBM after reading sections I and II? Your final job of course is to set
up a resistance training program that will take full advantage of the diet and

supplement information found in Muscle Building Nutrition.

The fact 1s, most people get results from their workouts in spite of what they do in
the gym, not because of it! Of course, when I wanted to add a section to this book
that covered routines and tips for gaining LBM in the most efficient and scientific

manner, I approached Charles Poliquin.

In my opinion, Charles is the pre-eminent strength coach in the US, perhaps the
world. Charles has put together a list of tips, advice, and routines, that will pack on
mass- if applied correctly and combined with the diet info from sections I and II-

that could make you the envy of everyone in the gym.

At the very least, you will make the type of progress you have always wanted and
your genetics will allow, which is all anyone can ask for. Although Charles's
chapter covers virtually everything a person needs to set up an effective plan for
gaining LBM, there is always more to learn. After reading his section, I highly
recommend you visit his site at: and seriously

consider reading some of his books, videos, CDs, etc.



Armed with the Anabolic Diet information from Section I, the supplement
information from Section II, and Charles's training information (which now
follows) in the bonus chapter, it's virtually impossible for you to fail. So get to

work!

As always, train to gain, not just maintain!

Will Brink



SPECIAL BONUS REPORT BY CHARLES POLIQUIN

MASS GAINING TRAINING PROGRAMS

Introduction by Greg Elder, Managing Director of Internet Publications.

This special report has been written only for owners of Will Brink’s superb ebook
“Muscle Building Nutrition” If you
have obtained this ebook and you are not an owner of Muscle Building Nutrition

then please email us a o inform us.

The author of this report - Charles Poliquin - is probably the biggest and most
respected name in strength coaching in the world today. He has worked with many
Olympians and his advice has meant incredible results for many years for many
athletes. Below you will find a more detailed bio about Charles, which I have

included so that you can clearly understand the tremendous value of this report.

We consider this report to be the perfect companion to “Muscle Building
Nutrition” because you now have two of the keys you need to sculpture the
physique of your dreams — The correct nutrition and supplement knowledge from

Will and the key principles to mass training from Charles.

The remainder you need to put in yourself. Time, dedication, devotion and
determination. If you add these ingredients to the knowledge you have invested in

NOTHING can stop you.



Make no mistake these two authors, Will Brink and Charles Poliquin, are the very
best in their chosen field. We are very proud to be able to offer you such

outstanding information.
You cannot hold any more potent muscle building information in your hands.

Best of luck and I’ll see you in the gym.

Gloflie

Greg Elder

Managing Director, Internet Publications.

Internet Publications are Publishers of:

Muscle Building Nutrition and Supplements Review, by Will Brink
Build serious lean muscle in record time with a proven muscle building nutrition
plan and discover exactly which bodybuilding supplements will actually help you

pack on the muscle, by sports nutrition and supplements expert -

Diet Supplements Revealed, by Will Brink
Learn which supplements burn fat fast & which are no more than hype - and
discover a scientifically proven, totally personalized fat loss diet all within the next

10 minutes



CHARLES POLIQUIN - Bio

Charles Poliquin is a native of Ottawa, Canada. While
completing graduate studies in Exercise Physiology in
Canada, Charles began coaching athletes, a career move that
has resulted in hundreds of medals, wins and personal bests
of many elite athletes. He is known worldwide for producing

faster athletes. When a country wants a Gold medal, they

come to Charles.

Coach Poliquin has been hailed as the most successful strength coach in the world.
He has spent years-researching European journals (he is fluent in English, French
and German) and speaking to other coaches and scientists in his quest to optimize
training methods. He has perfected the art of writing routines that produce results,

and his books and courses are the culmination of his theories and knowledge.

Charles Poliquin has lectured extensively on practical and theoretical aspects of
physical conditioning in eight different countries and in 3 different languages.
Charles has also written over 500 articles for various web sites, magazines and
journals. His work has been translated in 7 different languages. English, Swedish,

German, French, Italian, Dutch and Japanese.

Applied Background

Charles Poliquin is recognized as one of the Worlds most successful
strengthcoaches, having coached Olympic medalists in twelve different sports

including the US female track and field for the Olympics 2000.



His current clients include:

Dan Weinstein, World Championship medalist short-track speed skating

Al Maclnnis, St Louis Blues, Norris Trophy winner, strongest slap-shot in

the NHL

Joe Nieuwendyk, Dallas Stars, Conn Smythe Trophy winner, Stanley Cup

winner

Chris Pronger, Colorado, St. Louis Blues, winner of Norris and Hart Trophy
Canadian short-track speed-skating team

Nanceen Perry, World Record Holder 4 x 200 m

Michelle Freeman, number 1 ranked hurdler in the World

Athletes on Professional Teams which Charles correctly trains include:

Detroit Red Wings
Colorado Avalanche
St. Louis Blues
Montreal Canadians
Toronto Maple Leafs
Ottawa Senators
New York Rangers

New York Islanders



» Calgary Flames

» Chicago Blackhawks
» New Jersey Devils

» Florida Panthers

» Tampa Bay Lightning

World Championship medalists in:
«  kayak
= judo
= bobsleigh
« luge
= alpine skiing
= biathlon
= power-lifting
= freestyle skiing
»  swimming
= figure skating

= speed-skating short track



= speed-skating long-track
Theoretical Background:

« Author

= B.Sc. Kinesiology

=  M.Sc. Exercise Physiology
Books Published:

= Modern Trends in Strength Training

=  Winning the Arms Race

» The Poliquin Principles

= The German Body Composition

=  Manly Weight Loss
Multimedia Publications:

= Poliquin Power! Audio Series

Writer of the foreword on the upcoming UNICEF fundraising recipe book which
include recipes of Canada's Olympic athletes like Myriam Bedard, Jean-Luc

Brassard.

International lecturer in practical and theoretical aspects of physical preparation

(more than 190 conferences since 1985).



Muscle Building Nutrition by Will Brink, contains “Anabolic Nutrition” and “Will’s Bodybuilding Supplement
Review” — the Definitive Guide to Gaining Lean Muscle Mass

For an exclusive seminars, personal phone consultation, and corporate sponsorship,

please

Muscle Building Nutrition (Anabolic Nutrition and Will’s Bodybuilding Supplement Review)
©2003 Will Brink and Internet Publications



INDIVIDUALIZATION OF MASS
GAINING TRAINING PROGRAMS

By Charles Poliquin
http://www.charlespoliquin.net/

Gaining mass is probably the most predominant goal amongst weight trainees.
However, a very small percentage of current trainees are satisfied with their
gaining schedule after their first 12 weeks into it. Why, because pretty much any
training system will work for a novice lifter. To keep making gains, one must
follow proper training principles. To further add to the problem, there is no single
mass gaining training program that works for everybody. However there are
training principles that will help you design one that works best for you. For any

given training program, there are four main factors that affect its outcome:

1. The interpretation by its reader on how to apply the program. No two
readers will interpret and implement a given set of loading parameters in
the same fashion.

2. Not everybody reacts to out-of-the gym training stressors. One situation
can be looked on placidly by one trainer, while another trainer’s cortisol
levels will shoot up.

3. Genetics. No two trainers are born with the same genetic make-up to
respond to a given training program. Even in identical twins, I have seen
differences in training responses, this may have to do with the fact that
there is one who is always more dominant psychologically.

4. Training age. A program that may be great to get your bodyweight from
165 Ibs to 180 Ibs, will be useless to get your from 180 to 190 Ibs. Trainers



who have made significant gains in hypertrophy have one thing in

common: they have tried many approaches.

The objective of this chapter is to give you the necessary framework to design an
hypertrophy program that works for you. In part I of this chapter I will outline 22
time and result tested training principles for hypertrophy. Part II will outline

sample workout programs that apply those success based principles.



PART I

TRAINING FOR MASS PRINCIPLES

Principle 1: Exercise technique is of paramount importance

Knowing the best exercise technique for each lift is more important than any
loading parameter, dietary regime, supplement, or psychological technique.
Whether you have a perfect diet, get quality sleep and have a great routine, if you
don’t know how to lift properly you are opening yourself to plenty of wasted
efforts and frustration. My clients have often reported to me, that tips on how to lift
that I have taught them have had the greatest positive influence on their progress
curve. If you don’t know how to lift, don’t waste time, get help from a qualified
professional. Without a shadow of a doubt, non-gainers have horrendous lifting

technique.

How many trainees do you know who are limited in their exercise selection

because of training injuries?

By the way, rep tempo and exercise are not synonymous. Poor mechanics at a

controlled tempo is still poor technique.

Regarding technique, squats, deadlifts and pulls are the one that require the most
attention. In order to properly learn these, I suggest you contact anyone of my

associates on my website



Principle 2: Never train more than two days in a row.

People who want to gain large amounts of muscle mass should never train more
than two days in a row. Olympic level throwers have long been proponents of this
concept. Training more frequently tends to lead to overtraining not so much at the
level of the muscle cell but at the nervous system level. In other words, it is hard to
recruit high threshold motor units training at high intensities for more than two

days in arrow.

There are three possible options of split routines to the individuals wanted to gain

weight:

Option 1

Three non-consecutive days a week, whole body workouts. Example: Monday,
Wednesday, Friday. In this case, I prefer to use two different routines covering all
major body parts. This routine is best suited for 20% of trainees. The ones with
more limited recovery ability, or for individuals with limited time for training like

medical school students for instance.

Option 2

Four days a week, split workouts. Example: Monday, Tuesday , Thursday, Friday.
In this case, the lower body would be trained Monday and Thursday, while the

upper body is trained Tuesday and Friday. This is the option which I would



prescribe 60% of the time. It is well suited for the individual with average recovery

ability.

Leg training is most demanding and should be done first when coming back from

the weekend recovery period.

Like option 1, it also offers the advantage of leaving the weekends off for rest and

relaxation.

Option 3

This option is for the more gifted individual which represents about 20% of the
population. The drawback is that it demands more time commitment and requires
that you most often have to train on weekends. The more gifted individual can

experiment with the splits routine provided below:

Split option 3 A

Day 1: Chest and Back
Day 2: Legs & abs

Day 3; off

Day 4: Shoulder and arms
Day 5; off

Split option 3 B



Day 1: Back & Triceps
Day 2: upper thighs & abs
Day 3; off

Day 4: Chest & Biceps
Day 5; Shoulder & Calves
Day 6 : Off

Split option 3 C

Day 1: Hamstrings & Calves
Day 2: Back & Shoulders
Day 3; off

Day 4: Quads & Calves

Day 5; Chest & Arms

Day 6 : off

Split option 3 D

Day 1: Back & Calves

Day 2: Chest & Forearms
Day 3; Off

Day 4: Posterior Chain & Abs
Day 5: Shoulders and Arms
Day 6: Off

Day 7; Quadriceps and calves

Day 8 : Off



Principle 3: Training frequency is determined by the progress in strength.

There is a lot confusion amongst readers of bodybuilding information on the
optimal training frequency. There is only one best frequency: the one that works

for you.

Now the question is how does one determines that. Very simple. I call it the 2%
rule of progress. Unless you are a very advanced lifter i.e. 2.2 times bodyweight in
the bench press, You should be able to put either 2% more weight on the bar, or do
an extra rep, every time you repeat a workout. Of course, you should always
compare set 1 of a given exercise, with set 1 of the same exercise the following
workout, and of course set 2 is compared with set 2, and so on. If you are meeting

that target strength increase, this is the right frequency for you.

If you are not meeting that target gain, you are either under recovering or waiting
too long between workouts. Try at first increasing the number of days between
workouts. If this fails, reduce the number of days between workouts AND the
number of sets for that workout, which would make you and option 1 type of

person.

As a rule of thumb, you have been training correctly for about 7 years, then the 2%
rule has evolved to the 1% rule. In that case, Principle 4 becomes even more

important.



In a nutshell, my philosophy on training frequency is rather simple: Train hard,
come back once you can lift more. In other words, wait for supercompensation to
take place. So training frequency per muscle group is once every 3 to 10 days per

lifts.

Powerlifting champion Fred Hatfield is a strong proponent of this system. So was
Mike MacDonald, one of the most successful bench pressers of all time. Terry
Todd related to me that he would test how he felt in the bench press muscles with
just using a broomstick for resistance. If it felt odd he would take an extra day off,
or whatever how many days offs he felt it would take to be stronger than the last

workout.

The programs outlined in Part II illustrate different types of frequencies, keep in
mind that these frequencies are not set in stone. Pay attention to symptoms of
impending overtraining like a sudden drop in morning bodyweight and adjust not
only the frequency buy the overall volume in terms of numbers of sets and number

of exercises.

Principle 4: Variety of loading parameters is critical to achieve mass gains.

Variety in the range of loading parameters is more important when trying to
muscle mass than when trying to increase relative strength. While a relative
strength athlete needs to sets of 1-5 reps in order to gain strength without
increasing mass, the person who desires muscle mass increases requires reps

falling between 6 to 20. By the same token, when you seek muscle mass increases



you want to do a greater number of exercises for that bodypart in order to tap in a

wider range of motor units.

Keep in mind that variety of loading parameters is not synonymous with “the Joe
Weider instinctive training principle” or the train-as-your-mood-goes method.
There has to be consistency and planned structure to succeed in your bodybuilding

program. Variety is useful only in a planned manner.

Principle 5: A program is only as good as the time it takes to adapt to it

To insure rapid gains in muscle mass, make sure to change all loading parameters
(reps, sets, speed of contraction, rest intervals, choice and order of exercise) of

your training program every three weeks or so.

From experience, I would say that most individuals left on their won will adapt to a
training after about 6 exposures to it. When under the supervision of an
experienced strength coach who can pick the right loads, this value drops to only 4

workouts.

The more gifted the trainee, or the greater the level of his/her strength, the more
often the program needs to be changed. Athletes in sports that need to develop
extreme levels of short-term power like throwers and bobsledders are in the
extreme range for variety implementation. They often need to change at least one

loading parameter every single workout.



Principle 6: Alternate between volume and intensity as training stressors.

For most individuals, I find that alternating every 3 weeks cycles of high volume
(accumulation phase) with 3 week cycles of high intensity. (intensification phase)
works best . This type of training has had great success with my athletes. On
average 16 to 18 Ibs of lean body weight are gained over a 12 week period.

Samples routines are provided in Part II of this chapter.

During an accumulation phase, for most individuals the loading parameters should

look like this:

Reps: 8-20
Sets/exercise: 3-4
Rest intervals 60-90 seconds

Number of exercises/bodypart 2-3
Time under tension per set 40-60 seconds

Total sets per bodypart 6-8

During an intensification phase, for most individuals the loading parameters should

look like this:

Reps: 5-8
Sets/exercise: 4-5
Rest intervals 3-4 minutes

Number of exercises/bodypart 1-2



Time under tension per set 30-40 seconds

Total sets per bodypart 8-10

I suggest you start off with a 3 weeks accumulation alternated with 3 weeks of
intensification to get a base level concept. That usually for about 70% of trainees.
After this, I suggest you experiment with the right ratio of volume and intensity

that works for you.

You may find that 2 weeks of accumulation alternated with 3 weeks of
intensification works best for you because your tolerance for volume is limited. On
the other hand, your cousin may find that 3 weeks of accumulation alternated with
2 weeks of intensification works best for him. There is no best ratio, only the one
that works best for you. The 2% rule as explained in principle 3 will help you

determine how long you should stay on a particular program.

Principle 7: If you are in the longer than one hour, you are making friends not

training

Keep your workouts short and challenging. Once your warm up is completed, you
should not be in the gym longer than an hour. If you are in there longer than an

hour, you are making friends, your are not training.

Workouts exceeding the one hour mark have been shown to be associated with

rapidly decreasing androgen levels. This shift in androgens negatively influences



the testosterone-cortisol ratio. Since this value is very strongly correlated to
strength gains (r=0.86), one may infer that training under depressed androgen
levels is counter-productive, since the catabolic effects of the glucocorticoids
would negate the anabolic effects of the androgens. Apparently an hour pause is
sufficient to allow the testosterone levels to normal. This is why modern strength
training has evolved to multiple daily sessions from the traditional two-hour

workouts.

Principle 8: In accumulation phases, load the muscles for at least 40 seconds

per set.

To gain size the muscles need to be loaded long enough. Of course, there are
genetic freaks who can gain with sets of only 5 to 10 seconds duration, but they are
the exception not the rule, and they don’t even need to read this chapter anyway.
Powerlifting champion Roger Estep comes to mind in this matter, he had a better
physique than most Mr. America contestants, yet his preferred rep/set scheme was

multiple sets of one rep.

So for example, lets say you take 5 seconds to complete the eccentric portion of the
lift, and 1 second to complete the concentric range, your repetition cycle is of 6
seconds on average, therefore you want to do minimum of 7 reps per set if you are

following that tempo prescription.

When people fail to make gains, it is often because they rush through sets. If one

were to ask me what is the ideal time under tension to gain size, I would say 40



seconds, this will work in about 60% of individuals. For individuals with high fast-
twitch make-up, this value is around 20 to 30 seconds. On the other hand, about
20% of individuals get better hypertrophy response from doing sets in the range of
60 to 70 seconds per set.

Principle 9: In intensification phases, load the muscles for at least 20 seconds

per set.

In this phase, your goal is tap in higher threshold motor units, therefore you will be

using greater loads for less reps.

So for example, lets say in the bench press, you are taking 2 to complete the

eccentric portion, taking a 2 second pause in the bottom position of the lift, and 1
second to complete the concentric range, your repetition cycle is of 5 seconds on
average, therefore you want to do minimum of 4 reps per set if you are following

that tempo prescription.

In intensification phases, pausing between reps permits greater motor unit
activation, thus the handling of greater loads. A pause as short as 2 seconds in the
favorable angle of the range of motion is sufficient to greatly enhance activation of

the muscle’s motor unit pool.

Principle 10: For greater workout efficiency make antagonistic pairs

contract alternately.



Regardless whether you are in an accumulation phase or an intensification phase,
you will be able to recruit more motor units if antagonist pair contract
alternately(e.g. flexion followed by extension). as opposed to agonist contractions

alone (precontraction of antagonists).

The ability of achieving full motor unit activation (MUA) in a muscle contraction
may be enhanced when immediately preceded by a contraction of the antagonists.
This has the added benefit of allowing to double the workload per training unit.

Alternate exercises working agonists muscles with exercises working antagonistic

muscles together, while respecting long rest intervals.

For example, after doing a 6 R.M. set of incline barbell press for the chest, rest 100
to 120 seconds perform an heavy set for the antagonist muscle i.e. 6 R.M. set of
weighted pull-ups for the upper back, rest another 100 to 120 seconds and repeat

the described-above procedure for the required amount of sets.

Are you delusional about your fiber make-up?

In the last few years, I have many readers write in claiming that they were fast-
twitch individuals because they could only limited amount of reps at a percentage
of max. For example, at 85% of maximum, for most lifts, a typical individual will
do 5 R.M., a gifted fast-twitch athlete will do 2 reps. I have seen in twenty two
years only one person who did even less: one rep at 85%. He was a running back

from the NFL. At a bodyweight of 190 lbs, he bench pressed 300 Ibs his first day




training under my guidance. His teammates corroborated the fact that he was not a

weight room enthusiast.

However, I doubt very much that there is that many of them running around. Here

is why:

1. For the last two decades, I have trained mainly Olympians. Therefore athletes
who went through an extensive selection process before I ever got the chance to
work with them. One of the factors that made them superior was their superior
fiber make-up. Even amongst that select segment of the population, only a small
percentage 0.3% had scores below 3 reps on the 85% of 1 R.M.. The athletes who
achieved such scores were throwers, American Football wide receivers and running

backs, lugers, bobsledders, weightlifters and judokas.

2.1 have seen individuals improve the number of reps they can do at a given high
percentage of max (e.g. 85%) once they correct a mineral deficiency and/or have

gotten rid of high levels of toxic metals such as mercury and lead.

3. Over the last two years, we have measured levels of mercury after injected with
the chelating agent D.M.P.S.. The athletes who had high levels of mercury, tended
to have a poor ability to repeat at a high percentage of maximum. The number of

reps they could do a t 85% would increase within 8 weeks of following a program

to detoxify that toxic metal.

4. If an athlete’s meat intake is very low, his ability to do reps at high percentage of

maximum is compromised as his creatine intake is low.




5. Also I have seen individuals score poorly on high reps because they lived under
the illusion that they were fast-twitch, by manipulating their warm-up and using a
combination of kilo and pound plates to prevent assessing the weight on the bar

properly by them, testing showed that they were in fact slow-twitch.

6. Outside of very intrusive biopsies, which not that valid anyway, the best tests for
fiber make-up are done in biomechanics labs where time to peak force are

measured.

7. Individuals who are truly fast-twitch not only well on strength tests but rather
distinguish themselves on field power tests like throwing and jumping tests
variations, such as the penta-jump and the seated medicine ball throw. The
standardized track and field quadrathlon test could give a fair idea of what your

fiber make-up test is.

Another way is to test your fiber make-up is to find your 3 R.M. and then wait 5
minutes and test for 1 R.M.. The most I have ever seen someone do on top of their
3 R.M. is 23% more. That is the range that top 7 World Class Olympic lifters will
do. Yet, I have seen an Olympic Silver medalist in weightlifting only do 10% more

which is the average score. If you can only do 2% more, take up rowing.

Principle 11: Choose exercises who give you the most bang for your buck.




Quadriceps

Back squats, front squats, cyclist squats, barbell hack squats, Trap Bar Deadlifts,
backwards sled dragging, all forms of lunges/split squats.

Posterior chain

Snatch deadlifts on podium, standing bent-knee good mornings, Romanian
deadlifts, All forms of Olympic pulls, All forms of deadlifts: barbell, dumbbell,
Trap Bar...

Upper Back

All forms of pull-ups and chin-ups

All forms of rows: barbell, dumbbell and most machines

Chest

All forms of barbell and dumbbell presses, whether they are incline, decline or flat.
All forms of dips.

Traps

All forms shrugs, Olympic pulls, power cleans and power snatches.

Elbow flexors

All forms on incline and Scott curls. No the standing barbell curl is not one of

them according to both MRI and EMG studies



Triceps

All forms of presses and free weight triceps extensions, particularly in the decline

position.

This is not to say that isolation type exercises are never used in weight gaining
regimens. For mass building purposes, they are best used in pre-exhaustion or post-

exhaustion training schemes.

Now if one looks at the exercises given, no need for a fancy gym. It is quite
possible to develop a large and muscular physique using basic home gym

equipment. Or just look at some the physiques built at the Club Fed gyms...

Also keep in mind that many commercial gyms are now devoid of the most basic

mass and strength building tool: the Power Rack.

Plus training at home will allow you to use some result producing tools such as the

Trap Bar, the cambered, thick dumbbells and barbells.

The greatest advantage of home gym training is that you are in total control of your

training.



Principle 12: Strive to be strong at all angles.

One mistake I often see when applying the most bang for your exercise principle is
that people only do the ones where they can use the highest loads. For example,
they will do back squats but won’t do front squats, they will do close parallel chin-

ups but not subscapularis pull-ups and so on...

They are the same of individuals that will only incline barbell press if the bench
angle is set at 45 degree or less, for fear of not appearing strong to their fellow
lifters. So what, if your bench is set 62 degrees, it is the recruitment of new motor
units that counts. If you understand the concept of structural balance, you will not
be afraid to train lifts which you are poor at. Take the example of Ed Coan who
had made an impressive jump in his bench press performance. When asked what

he attributed it to, he replied that he had brought up his press behind neck.

Besides gaining muscle mass faster while using this principle, you will also remain
injury free as your strength levels will be balanced. Overuse of certain exercises
leads to pathologies similar to repetitive pattern conditions like carpal tunnel

syndrome.

Principle 13: Dumbbell work is the foundation of strength.



Staying away from dumbbell work is another training mistake. One man who knew
how critical dumbbell work was the legendary Pat Casey, the man officially
credited for being the first bench press of 600 Ibs. Plenty of heavy dumbbell
incline presses was done before he reached that landmark weight in the bench

press.

Besides exercising the muscles for greater ranges, dumbbell work requires
stabilization of the joint which makes succeeding barbell work much easier. Of
course, for practical and physiological reasons, this principle applies more to the

training of the upper extremities.

To further elicit more motor units, I strongly suggest that you get into thick handle

dumbbells like the ones sold on GraceFitness.com

One of the best compliments I had for my Arizona training facility came from
strength legend Bill Kazmaier who came in my facility to get a shoulder treatment.
He came early for his appointment so he asked if he could get in a quick workout.
Once he saw my thick handle dumbbells, his eyes lit up like a four year old kid on
Christmas morning. After his workout, we had a quite a chat on the role of thick

handles in developing strength and mass.

Principle 14: Strive to increase your poundage’s for reps

Be aware that before bodybuilders became walking pharmacies, in the days of Reg

Park and Bill Pearl, they were strong. Reg Park was known to press behind neck



over 300 Ibs for reps. In those days, gyms were not so abundant and the Iron Game
participants: weightlifters, bodybuilders and powerlifters all trained together, so

there was pressure for bodybuilders that have muscles to could produce strength.

They knew that muscles that were going to lift big loads for reps were going to be

larger muscles. For some odd reason, this very simple rule has been forgotten,

Since the product time under tension and load used is the critical factor to elicit
hypertrophy gains, a very simple way to insure results is to project goals. For
example if your best performance is 225 Ibs for 6 reps in the back squat, you may
want to assign yourself the goal of doing 265 1bs for 6 reps in 12 weeks from now.

You can be sure that by that time your thighs will be significantly larger.

If you were to use single rep performance for your goal, you may achieve it, but

you may not be necessarily larger.

Powerlifters and Olympic lifters often put 40 to 50 Ibs to their lifts without gaining
a significant amount of weight, but if they were to get the same poundage increase
for their best 6 reps performance, you can be sure they would be competing in the

next weight class up.

A basic rule of thumb that you should keep in mind: a weight increase for reps for
a major lift by 10 pounds translates into a gain of 1 pound of lean tissue. In other
words, increase your lifts for 6 reps by 50 1bs, you will gained 5 Ibs of muscle

mass.



Principle 15: Coax, not force, your muscles to adapt to greater loads.

Physically and psychologically, it’s easier to increase the amount of weight you
can lift if you go up in small increments. Unfortunately, the smallest plate
available in most gyms is two and a half pounds, so the smallest weight increment
on a barbell is five pounds. That’s usually the smallest increment on dumbbells as
well, so it’s actually ten pounds when you’re using them in pairs. You can easily
see how a five-pound increase is too big a jump if you’re using, say, a single 20-
pound dumbbell to work the rotator cuff muscles of the shoulder. It’s a 25-percent
increase in the load. It would be like trying to jump straight to 500 pounds on a lift

where you can do 400.

The best way to coax your muscles into adaptation is through application of the
Kaizen Principle. In Japanese, “Kaizen” means “constant and never-ending
improvement.” It is a philosophy that small, incremental improvements made
consistently will, over the long term, produce large gains. There are several ways

to increase the weight in small increments:

1. PlateMates
2. Small discs
3. Combinations of pound and kilogram plates

4. Assorted weight collars

The easiest way to apply the Kaizen principle for dumbbells is to use PlateMates,

magnetic add-on weights sold by Benoit Built, Inc. The principal advantage of



PlateMates is that they attach easily to dumbbells as well as to barbells. An
additional benefit is that they can be used to correct inaccuracies in low-quality
dumbbells and plates. For example, if you have a dumbbell that is nominally 25
pounds but actually weighs around 24, you can add on a PlateMate to bring it
closer to standard. Discrepancies between dumbbells or plates might not seem like
such a big deal. In fact, though, awareness of such discrepancies can cause fear of
injury—fear that may actually manifest itself in an injury if it disrupts

concentration when you lift.

PlateMates are available in 2%-, 1%-, 1%-, and %-pound sizes in two shapes:
donut and hexagon. I recommend the donut-shaped weights, since they fit both

circular and hexagonal dumbbells. To order PlateMates, call 1-888-79-SPRAY.

Another approach to increasing the weight in small increments is to use Eleiko
Olympic small discs of 0.5 and 0.25 kilograms. They fit on Olympic-size bars and
dumbbells. You can order them from Dynamic Fitness by calling 1-734-425-2862.
For Imperial system weights (pounds), your best bet is Ivanko 1.25-pound plates.
You can purchase them by calling 1-800-759-6399 or 1-925-253-0323 or by going

on-line at www.ivanko.com.

You can also use combinations of kilogram and pound plates along with the EZ bar
solid collars. For example, 1.25- and 2.5-kilogram plates weigh 2.75 and 5.5
pounds respectively. An EZ bar collar weighs about 1.5 pounds. If the base weight
on the bar is 225 and your personal best for one rep is 240, you could apply the

Kaizen principle to increase the weight in the following manner:



225 +2(5) + 2(2.5) =240.0

225 +2(5) + 2(2.75) = 240.5
225 +2(5.5) + 2(2.5) =241.0
225 +2(5.5) + 2(2.75) =241.5
225 +2(5) +2(2.5) + 2(1.5) =243.0
225 +2(5) + 2(2.75) + 2(1.5) =243.5

225 +2(5.5) +2(2.5)+2(1.5) =2440

Finally, you can use collars of various weights. Former Olympic thrower Bruno
Pauletto’s company, Power Systems, sells assorted collars. The Olympic Okie
Grip Collars weigh 2 pounds each, the Olympic Metal Quicklee Collars weigh 1
pound each, and the Olympic Muscle Clamps weigh 0.5 pounds each.
Combinations of these collars allow you to increase the weight by 1, 2, 3, or 4
pounds at a time. I particularly like the Okie grips if I am going to work with my
customized, thick-grip Olympic bar. The rubber inner lining of the Okie grips
prevents slipping of the plates.. I bought my first pair in 1986, and they still hold
tightly on the bar, even with very heavy loads. These collars can be purchased by

phone at 1-800-321-6975 or by fax at 1-800-298-2057.

Principle 16: Be quiet in the gym.



No talking in the gym. Your proverbial non-gainer is often the guy that yaks away
in the gym. Talking between sets about irrelevant topics takes away from the focus

needed to use optimal loads for the prescribed number of reps.

In fact, I think they should make legal to roundhouse kick in the face with a pair
steel-toe boots anyone you who uses a cell phone in the gym. The only talking
permitted would be training related: pushing your partner, telling him or her how
much weight you want on the bar. Training has to be conducted in a business-like
manner if you are serious about making gains. Concentration on every rep and
every set is the key to effort and results. This is why there are no mirrors and music
in my Performance Center, the rule is simple; go heavy or go home. There are also
no chairs to sit on to drink your post-workout. Lounging around will destroy a
great atmosphere. Once their workout is done, we give them their post-workouts in

a bottle to drink on their way home.

Principle 17: Keep accurate records of your training poundage’s

Keep a detailed log book of your training program. According to Tommy Kono,
the Michael Jordan of the sport of weightlifting, there is no single better training
aid. In his words: “the palest ink is better than the best of memories”. A well kept
training journal will allow you to monitor and evaluate the efficacy of your

training program and help to set short-term goals.



No matter if your arms are thirteen inches or nineteen inches in girth, a training log
keeps you on track for long-term success. Honesty is critical to derive success from

a training log. Only record the reps done in proper form.

I once was asked by an intern trainer to go over his training log to help him design
better training programs for himself. I would see things like 100 Ibs done for 5.3
reps. I asked him how can you do 5.3 reps. He replied well I did 5 reps complete
reps, then I did only a third of the rep...I then asked with a serious look on my face

“How can you be sure it was not 5.32 or 5.38 reps?”’.

I could instantly read the anxiety in his eyes indicating a nine-fold increase of
cortisol from the perceived screw-up. In my usual diplomatic style, I continued
“You are pregnant or you are not. There is no in-between. Next time, record just 5
reps please.” The poor guy was probably producing more cortisol wondering if he

had done 5.2 or 5.3 reps.

Needless to say, once I related the story to my hockey star client Al Maclnnis, he

promptly assigned the intern the nickname “5.2”, which stuck on to this day.

When using the training diary as a tool, make sure that training conditions were the
same. For example, rushing through a workout shortens the rest intervals, and thus

makes a comparison with a normal workout difficult.

The training diary helps me tremendously as a strength coach on deciding how to
orientate the training from phase to phase for every single client. At my training

facility our training diaries are computerized so that we have ongoing statistical



analyses of the training progress and effectiveness. This methodological log
keeping, with the help of a brilliant , mathematician has helped me developed
structural balance norms and optimal and precise volume and intensity

prescriptions for specific lifts.

Principle 18: The more demanding neural work should be done first in the

workout.

In plain English, this implies that low rep work and/or high velocity work should
be done first in the workout. So for example, if you are going to work both in the
6-8 rep range and in the 15-20 rep range, then the sets of 6-8 rep should be done
first, then the 15-20 reps are done after. If you do the reverse both your total

tonnage and average weight lifted will be lower, thus leading to suboptimal gains.

In regards to high velocity work, it would mean for example that power cleans
would be done before squats, as acceleration is critical in the performance of a
power clean. Relatively speaking, the nervous system has to be more fresh to do a

great series of power cleans than to do a great series of squats.

Principle 19: The number of sets per exercise is inversely proportionate to the

training frequency for that body part

From experience, I have found that people who grow best on only 2 sets of 8-12

reps a body part, react better when they train that muscle 3 times weekly.



Conversely, the gifted ones, who put size on by doing 5 sets of 4-7 reps/2 exercises

per bodypart react best to a training frequency of 5-7 days for that bodypart.

You can find the same analogy of how people learn new educational material. To
pass a kinesiology exam where you need to know all the muscles with their
attachments, nerve supplies, and movement patterns, some people may need to
read the same chapter 3 times before moving on to the next one. Some individuals
will do better by learning from 5 books different from the class manual, and others
will read half the class manual at one sitting, remember it all, wait a month to

finish the book and pass with flying colors.

Principle 20: Tolerance to training volume can be increased by proper

nutrition.

The dietary principles and recommendations outlined by co-author Will Brink will
effectively allow you to recover more quickly. I have often seen individual hard

gainers turn in easy gainers once their diets were fixed.

By improving their nutritional status, they could handle greater training loads
leading to faster and greater gains in mass and strength. A simple mineral
deficiency can ruin havoc on your work capacity, that is the ability to repeat sets

without dramatic drop-offs in performance levels.

Principle 21: Cut back on the other training



Technical training and energy system training should be put on a maintenance
mode if done at all when training for added hypertrophy. Most coaches are
probably having an anxiety attack reading these lines. However, my experience
and the feedback from top-level coaches in alpine skiing, diving, figure skating,
gymnastics and volleyball, support the fact that athletes perform their skills at a
higher level when they return to them after a concentrated twelve week strength
training block. Of course, a very brief period of adaptation (two-three weeks) is
needed to reeducate the central nervous system in how to use that newly built

body.

If you are training to gain lean tissue, you should stay away from aerobic work,
particularly the slow rhythmic type. This type of work is associated with catabolic
hormones which will break down your muscle mass, and make your training effort

in the gym wasted.

Be aware that if you are engaging in other physical activities like lets say tae-
kwon-do classes, it will be hard to gain lean tissue. I would suggest you cut back

on other activities until you gain the desired weight.

PART II

Sample training programs 3 days a week



Sample training programs.

Option 1: High Frequency-Low volume responding individuals

These consists of three days a week, whole body workouts, it very productive for
about 20% of the population. Ideal for individuals who have very limited time for

training, and yet desire to pack on the pounds.

Accumulation type workouts

Monday & Friday

A-1 Back Squats 2 x 15-20 reps on 2010 tempo, rest interval 90 seconds
A-2 Lying leg curls feet inward 2 x 6-8 reps on 4010 tempo, rest interval 75

seconds

B-1 Parallel Bar Dips 2 x 10-12 reps on 3010 tempo, rest interval 75 seconds
B-2 Close Parallel Grip Chin-ups 2 x 8-10 reps on 4010 tempo, rest interval 75

seconds

C-1 Incline Dumbbell Presses 2 x 10-12 reps on 3010 tempo, rest interval 75
seconds

C-2 Seated Cable Rowing 2 x 8-10 reps on 4010 tempo, rest interval 75 seconds

D-1 Decline Triceps EZ Bar Extensions 2 x 10-12 reps on 3110 tempo, rest

interval 75 seconds



D-2 Incline Dumbbell Curls 2 x 8-10 reps on 4010 tempo, rest interval 75

seconds

E-1 Standing Calf Raises 2 x 10-12 reps on 2210 tempo, rest interval 60 seconds
E-2 low Cable Pull-ins 2 x 10-12 reps on 2020 tempo, rest interval 60 seconds

Wednesday

A-1 Back Barbell Lunges 2 x 15-20 reps on 2010 tempo, rest interval 90 seconds
A-2 Dumbbell Deadlifts 2 x 12-15 reps on 3010 tempo, rest interval 90 seconds

B-1 Back Step-ups 2 x 15-20 reps on 10X0 tempo, rest interval 90 seconds
B-2 Back Extensions 2 x 12-15 reps on 2012 tempo, rest interval 75 seconds

C-1 Incline Barbell Presses 2 x 10-12 reps on 3010 tempo, rest interval 75 seconds

C-2 Supinated Chin-ups 2 x 8-10 reps on 4010 tempo, rest interval 75 seconds

D-1 Decline Dumbbell Presses 2 x 10-12 reps on 3010 tempo, rest interval 75
seconds
D-2 One Arm Dumbbell Rows 2 x 8-10 reps on 4010 tempo, rest interval 75

seconds

E-1 Seated Raises 2 x 15-20 reps on 2010 tempo, rest interval 60 seconds



E-2 Twisting Crunches on Swiss Ball 2 x 10-12 reps on 2020 tempo, rest interval

60 seconds

Option 1

Intensification type workouts

Monday & Friday

A-1 Front Squats 3 x 4-6 reps on 5010 tempo, rest interval 120 seconds
A-2 Lying leg curls feet outward 3 x 4-6 reps on 5010 tempo, rest interval 90

seconds
B-1 Cambered Bar Bench Presses 3 x 6-8 reps on 4010 tempo, rest interval 90

seconds

B-2 Lean-away Chin-ups 3 x 6-8 reps on 4010 tempo, rest interval 90 seconds

C-1 Seated Dumbbell Presses 3 x 6-8 reps on 4010 tempo, rest interval 90 seconds

C-2 Incline Hammer Curls 3 x 6-8 reps on 4010 tempo, rest interval 90 seconds

D-1 One Leg Calf Raises 2 x 8-10 reps on 2110 tempo, rest interval 70 seconds



D-2 Twisting Garhammer Raises 2 x 10-12 reps on 2010 tempo, rest interval 60

seconds

Wednesday

A. Bent-Knee Barbell Deadlifts, 4 sets: 8,6,4,4 reps tempo, rest interval 180

seconds

B. Half-Deadlifts in Rack + Shrugs, 3 x 6-8 reps tempo 2110 rest interval 180

seconds

C-1 Decline Barbell Presses 3 x 6-8 reps on 3110 tempo, rest interval 90 seconds

C-2 Subscapularis Pull-ups 3 x 6-8 reps on 4010 tempo, rest interval 90 seconds

D-1 Standing Pause EZ-Bar Reverse Curls 3 x 6-8 reps on 2210 tempo, rest

interval 90 seconds

D-2 Gripping Machine 2 x 10-12 reps on 2012 tempo, rest interval 60 seconds



PART II
Option IT

Sample training programs 4 days a week

Option 2: Average recovery individuals.

These programs consists of four days a week, split type workouts, it very
productive for about 60% of the population. It also offers the advantage of having
the weekend off. Some individuals would prefer to do some of these workouts of
the weekend. The basic rule is two days on/one day off, two days on/two days off.
For illustration sake, we will use the Monday-Thursday and Tuesday-Friday
approach.

Accumulation type workouts

Monday & Thursday

A-1 Cyclists Back Squats 4 sets: 10, 12, 15, 20 reps on 2010 tempo, rest interval

90 seconds



A-2 Lying leg curls feet inward 4 sets x 6-8 reps on 40X0 tempo, rest interval 75

seconds

B-1 Lunges 4 sets: 10, 12, 15, 20 reps on 20X0 tempo, rest interval 90 seconds
B-2 Romanian Deadlifts 4 sets x 10-12 reps on 4020 tempo, rest interval 75

seconds

C-1 Standing Calf Raises 3 sets: 12, 15, 20 reps on 1110 tempo, rest interval 60
seconds

C-2 low Cable Pull-ins 2 x 10-12 reps on 2020 tempo, rest interval 60 seconds

Tuesday & Friday

A-1 Incline Dumbbell Presses 4 sets: 8, 10, 12, 15, on 3010 tempo, rest interval
75 seconds

A-2  Close Parallel Grip Chin-ups 4 x 8-10 reps on 4010 tempo, rest interval 75
seconds

B-1 Decline Dumbbell Presses 3 x 10-12 reps on 3010 tempo, rest interval 75
seconds

B-2 One Arm Dumbbell Rows 3 x 8-10 reps on 4010 tempo, rest interval 75
seconds

C-1 Decline Pronating Dumbbell Triceps Extensions 3 x 10-12 reps on 3110

tempo, rest interval 75 seconds



C-2 Seated Off-set Dumbbell Curls 3 x 8-10 reps on 3010 tempo, rest interval 75

seconds

Option 2

Intensification type workouts

Monday & Thursday

A-1 Front Squats 5 sets x 4-6 reps on 50X0 tempo, rest interval 120 seconds ( On
Thursdays substitute Trap Bar Deadlifts for the Front Squats )

A-2 One and 1/4 Lying leg curls feet outward 5 sets x 4-6 reps on S0X0 tempo,

rest interval 100 seconds
B-1 Bulgarian split squats 4 x 5-7 reps on 30X0 tempo, rest interval 100 seconds

B-2 Standing Good Mornings 4 sets x 6-8 reps on 3020 tempo, rest interval 100

seconds

C-1 Seated Calf presses 4 x 8-10 reps on 2210 tempo, rest interval 75 seconds



C-2 Twisting Low Cable Pull-ins 4 x 8-10 reps on 2010 tempo, rest interval 75

seconds

Tuesday & Friday

A-1 Top Half Range Incline Presses in Rack 5 x 4-6 on 2210 tempo, rest interval
100 seconds
A-2  Subscapularis Pull-ups 5 x 4-6 on a 5010 tempo, rest interval 100 seconds

B-1 Incline Barbell Presses 5 x 4-6 on a 5010 tempo, rest interval 100 seconds

B-2 Bent-over EZ Bar Rows 5 x 4-6 on a 5010 tempo, rest interval 100 seconds

C-1 Seated Parallel Grip French Presses 3 x 7-9 reps on 3110 tempo, rest interval

90 seconds
C-2 Scott close-grip EZ bar Curls 3 x 7-9 reps on 5010 tempo, rest interval 90

seconds

PART II
Option I1I

Sample training programs 3 days out of 5

Option 3: Gifted individuals.



There are many split routine options for these individuals, as their recovery ability
superior. However, in most cases, I recommend a three days out five training split,
where each bodypart is trained thoroughly once every five days. The only
disadvantage with the 3 days out of 5 split is that most often you do have to train at
least one day per weekend. But when you are serious about your training this is not

too much of a constraint.

For illustration sake, I will detail the following training split:

Day 1: Chest, Back & Shoulders
Day 2: Thighs, Calves

Day 3: off

Day 4: Arms & Forearms

Day 5: off

As you can notice, there is no direct abdominal work in this phase. I often
eliminate or reduce drastically one bodypart’s volume per phase, this allows for
greater concentration on chosen bodyparts and permits recovery for some. For
example, if one wants big arms, a key to reaching that goal is to do NO DIRECT
WORK on them, three months in a row out of every year. In this case, the split

may look like this:

Day 1: Chest, Back
Day 2: Thighs, Calves
Day 3: off



Day 4: Shoulders & Abs
Day 5: off

Accumulation type workouts

Day 1

A-1 25 Degree Incline Dumbbell Presses 4 sets: 6, 8, 10, 12, on a 3110 tempo, rest
interval 75 seconds
A-2 Lean-away parallel grip Chin-ups 4 x 7-9 reps on 4010 tempo, rest interval

75 seconds

B-1 Flat Dumbbell Presses 3 x 10-12 reps on 3010 tempo, rest interval 10 seconds
(not a typo TEN seconds)

B-2 Incline Cable Flyes 3 x 10-12 reps on 3010 tempo, rest interval 90 seconds
B-3 Seated Cable Rowing to Neck 3 x 8-10 reps on 2012 tempo, rest interval 10
seconds (not a typo TEN seconds)

B-4 Decline Barbell Pullovers 3 x 15-20 reps on 2010 tempo, rest interval 90

seconds

C-1 Rope Cable Upright rows 3 x 12-15 reps on 3010 tempo, rest interval 75

seconds



C-2 Seated Dumbbell Presses 3 x 8-10 reps on 2012 tempo, rest interval 10
seconds (not a typo TEN seconds)

Day 2

A-1 Cyclists Back Squats 4 sets: 10, 12, 15, 20 reps on 2010 tempo, rest interval
10 seconds (YES, 10 seconds)

A-2 Leverage leg presses 4 sets: 15, 20, 25, 30 reps on 2010 tempo, rest interval
180 seconds

B-1 Lying leg curls feet inward 4 sets x 6-8 reps on 40X0 tempo, , rest interval 10
seconds (YES, 10 seconds)

B-2 Romanian Deadlifts 4 sets x 10-12 reps on 4020 tempo, rest interval 120

seconds

C-1 Standing Calf Raises 3 sets: 12, 15, 20 reps on 1110 tempo, rest interval 10

seconds (YES, 10 seconds)

C-2 Seated Calf Raises 3 sets: 20, 25, 30 reps on 1110 tempo, rest interval 120

seconds



Day 4

A-1 10 Degree Decline close grip bench presses 4 sets: 6, 8, 10, 12, on 3210
tempo, rest interval 75 seconds
A-2 Seated Zottmann Curls 4 sets: 6, 8, 10, 12, on 3210 tempo, rest interval 75

seconds

B-1 Rope French Presses 3 x 10-12 reps on 3110 tempo, rest interval 10 seconds
(not a typo TEN seconds)

B-2 Pronated Triceps Pressdwons 3 x 15-20 reps on 3010 tempo, rest interval 90
seconds

B-3 Scott Gorilla Bar Reverse Curls 3 x 7-9 reps on 4010 tempo, rest interval 10
seconds (not a typo TEN seconds)

B-4 Low Rope Supinating Curls 3 x 12-15 reps on 3010 tempo, rest interval 90

seconds

C-1 Decline Pronated Wrist Curls 3 x 12-15 reps on 2010 tempo, rest interval 60
seconds

C-2 Gripping Machine 3 x 15-20 reps on 2010 tempo, rest interval 60 seconds



Option 2

Intensification type workouts

Day 1

A-1 Barbell Bench Press 6 sets: 8,6,4,4,6,8, on 3110 tempo, rest interval 100
seconds

A-2  Medium parallel grip Chin-ups 6 sets: 8,6,4,4,6,8, on 3110 tempo, rest
interval 100 seconds

B-1 60 Degree Incline Dumbbell Presses 4 x 8-10 reps on 3010 tempo, rest interval
90 seconds

B-2 One Arm Arc Dumbbell Rowing 4 x 8-10 reps on 2012 tempo, rest interval 90

seconds

Day 2

A-1 Front Squats 6 sets: 6,4,4,4,4,6 reps on 5010 tempo, rest interval 100 seconds
A-2 One & one quarter Lying leg curls feet outward 6 sets: 6,4,4,4,4,6 reps on

5010 tempo, rest interval 100 seconds



B-1 Back Lunges 4 sets x 6-8 reps on 30X0 tempo, , rest interval 90 seconds

B-2 Seated Good Mornings 4 sets x 7-9 reps on 3020 tempo, rest interval 90

seconds

C-1 One leg Calf Raises 3 X 8-12 reps on 1210 tempo, rest interval 75 seconds

C-2 Tibialis 3 X 8-12 reps on 2010 tempo, rest interval 75 seconds

Day 4

A-1 Close grip bench presses with chains 5 sets: 8,6,4,4,4, on 40X0 tempo, rest
interval 100 seconds

A-2 Seated Close Grip Scott Curls 5 sets: 8,6,4,4,4, on 40X0 tempo, rest interval
100 seconds

B-1 Incline Barbell Triceps Extensions 5 sets: 6,6,6, 8,10  on 2210 tempo, rest
interval 100 seconds
B-2 Incline Hammer Curls 5 sets: 6,6,6, 8,10  on 4010 tempo, rest interval 100

seconds



Muscle Building Nutrition by Will Brink, contains “Anabolic Nutrition” and “Will’s Bodybuilding Supplement
Review” — the Definitive Guide to Gaining Lean Muscle Mass

C-1 Low Pulley Pronated Wrist Curls 3 x 10-12 reps on 2010 tempo, rest interval
75 seconds
C-2 Low Pulley Supinated Wrist Curls 3 x 10-12 reps on 2010 tempo, rest interval

75 seconds

Muscle Building Nutrition (Anabolic Nutrition and Will’s Bodybuilding Supplement Review)
©2003 Will Brink and Internet Publications



PART 3 -- EXTRA RESOURCES

Charles Poliquin Website

uin at his website here.

Muscle Building Nutrition and Supplements Review, by Will Brink
Build serious lean muscle in record time with a proven muscle building nutrition
plan and discover exactly which bodybuilding supplements will actually help you

nts expert.

Diet Supplements Revealed, by Will Brink
Learn which supplements burn fat fast & which are no more than hype - and

discover a scientifically proven, totally personalized fat loss diet all within the next

Online Resource Page
You should also bookmark this page as we will add more useful muscle building

resources for you her



Make Money Selling this Ebook with our Affiliate Program

If you have enjoyed reading Muscle Building Nutrition then you maybe
interested to know that we have any affiliate program which enables you to make
great commissions by referring your websites visitors to both this ebook and also

Will’s other ebook Diet Supplements Revealed.

For further information go to this webpage



