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WHAT CONNECTS THESE PEOPLE?

Tony

Tony began lifting weights when he was 16. For years he
conducted his workouts like an assembly line robot,
performing the same exercises in the same order
according to the same beat and rhythm. Convinced there
was a better way, he finally threw down his training
journal (literally) and decided to go by feel.

Now when he sees his gains coming to an end,
Tony changes his approach, say, by cutting his rest
periods or increasing the number of sets. More recently
E A Beén experimenting with partial reps and getting
fantastic pumps. Nothing keeps working forever, of
course. If he feels his muscles have become too tolerant,
he changes training tactics again.

Just when he thought he knew it all, this year Tony
read an article that shattered some of his long-held
beliefs about training and nutritional supplementation.

For instance, while his varied training approach may help
EEI AOI EA AOAAAAA ODI -AGAADODC
sword. Little did he know that even highly trained

bodUAOGETI AAOO 1 EEA EEI OAl £ AOAI

damage, damage that has the potential to trigger a
cascade of biochemical and genetic events that can result
in temporary muscle weakness, delayed recovery and
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poorer pumps, and reduce his average muscle-building
signal strength, possibly for years to come.

When Tony finally learned how he could use
certain nutritional ingredients to protect his muscle cells
from being cut by the other edge of his training sword, he
opened his physique up to a potential he never knew it
had.
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Mike and Becky

Mike, 64, is a retired medical doctor; his wife, Becky, 66, a
retired nurse. Encouraged by their son, the couple visited
a gym for the first time twenty years ago. They now
exercise fairly regularly at home using weights and a
recently purchased elliptical trainer.

Despite their efforts, for much of the past decade
Mike and Becky were succumbing to the muscle-decaying
effects of aging. Routine tasks around the house were
feeling heavier and more tiring, and it was becoming
increasingly difficult to keep their muscles from thinning
AO OEAEO xAEOOI ETAO ZAOOAT A
AA AOOOETI ¢ EOh O AAI EOO - EEH

Now Mike and Becky are only a few steps away
from experiencing near-immediate increases in lean
muscle mass and functionality and better quality living to
Ai i A8 4EAUBOA EOOO OAAT OA
supplement Tony can use to help push his biceps from
vi 8wd O visdwo AT A EEO AAI
can help them slow the decaying effects that aging is
EAOET ¢ 11T OEAEO i1 OOAIAO A
attached to.
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Carey

3E® 111 O0EO Acih #AOAU £EAI O |EAO AT AU A&/
and her muscle tone almost non-existent. A medical
check-up revealed that her cholesterol was also elevated
Znot hugely so, but enough to require intervention.

As she approaches her 35t birthday, # AOA UG O
ability to transform her body is suddenly looking well
above average zDPEAT T 1T AT Al h ET EAAO8 4EAOEO0 |
unlike many other women, she understands that her body
is governed by the same muscle-building factors as
AGAOUIT T A Al OAG Gmut toGmbadkk oA OO Oh OEABSO
resistance exercise program and begin taking a
nutritional supplement technology that she would have
AEOI EOOAA AO O 11U &£ O Al AUAGEI AAOOGS 1

Research conducted at universities around the
world indicates that the supplement Carey has chosen
can ease her transition into her new workout routine,
keep her motivation higher, help her lose fat and develop
lean muscle faster, and even reduce her cardiovascular
risk factors, among other benefits. The possibility that
Carey willhavA A EZECOOA OEAO6O0 OERA AT OU 1T &£ A
she passes on the street is suddenly more real than ever.
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Chris

Chris is playing a game of two steps forward, one, two or
AOGAT OEOAA OOADPO AAAE8 O-14d
AAOAT U | AET OA E hirig7 TiabpoettyEnkich O A U
AT AO1T 60 EAPDPAT 80

If Chris had a body like Hugh Jackmanh E A6 A A
happy." OO0 EO6O0 EEO AAOAAO AO A
DPAUO OEA AEI 1 O0h 110 x1 OEET CQ
father of a 7-year-old girl. So he works out whenever he
can fit it in, which sometimes means three to five days
may pass between workouts. He tries to keep his
workouts short, focusing on lifting as much weight as he
can for 3-4 sets of 5-6 reps per exercise.

On the weekend, Chris enjoys playing rugby and riding his
AEEA8 7EEI A EA6O0 EAAOA OEEC

EAGO 110 AAT 6O O1T 00T B AT EI
i ETEI EUA AT U AT OACiI T EOOEA A
That was 2009. The Chris of 2010 has updated his
knowledge to the state of thearO8 . 1T x EAB3 O DI

CAIA T &£ Oxi OO0ADPO &£ OxAOAR
xEOE EEO Al Au OEAT AOGAO AAA
completely unbalance his life to get there. What he did
was realize that although he may not want to look like a
Mr. Olympia, he needs to pay attention to the same set of
muscle-building factors as one.

O 1T £ OEA OE
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A
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Chris knows that proper training will highlight
some of those factors. However, the combination of
training plus supplementation with certain nutritional
ingredientswillallox EEI OT OAAI T U Allx OEAI Obs
why he feels like his rugby and bicycling are no longer
wearing him down and his gains are accumulating faster
week after week.
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One Language

%OAOUT T ABO -
language

What connects Tony, Mike, Becky, Carey and Chris?
They were overlooking some of the most important
factors that determine the muscle-building outcome of
not just every second they spend exercising, but every
second of the day8 4 EA [ EOOAE
uncommon. Millions of people makeit8 91 08 OA
prone to overlook these factors if you assume your
i OOAT AO OPAAE A AEZAEZEAOAT O
4EAO AOOOI POET I EO
muscles speak the same language, one that can be
parsed into numerous muscle-building factors. To the
extent that these factors are maximized, the results can

Ul 086 0A 1T AAGET C 1T OO0AT A 11
benefits that go with it: greater strength, speed,
endurance, calorie burning, control of body fat and
weight, definition, shape, tone, protection from aging,
quality of life and more.

Exercise (training) alone will not allow you to
maximize every factor. Scientists have demonstrated
this pretty convincingly, and it rings truer the older you
get. Fortunately, some of the factors can be improved

| OOsummd O ODAA
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upon by supplementing your training with nutrients. No
nutrient is an island, of course. Those that have been
scientificAl 1 U OET x1 O AA AEEAA
many, may produce results that are modest even for the
most dedicated of users. To achieve more dramatic
results a combination is therefore required. This
understanding formed the basis for the development of
the supplement technology now known as Muscle

Synergy.

10
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THE MUSCLE SYNERGY STORY
BEGINS

The Muscle Synergy story began quietly in the spring of
2001 at Beverly International (BI) headquarters in Cold
3POET Ch + AT OOAEU xEAI OE
development scientists asked themselves several
probing questions.

")80O OAEAT OEOOO ET Ax OEA
i

i OOAT A bpOiT OAET OUl OEAOQEO
increased enough, affected muscle cells will accumulate
protein, resulting in an increase in muscle size, or
hypertrophy. Resistance exercise is generally thought to
be the most effective form of exercise for stimulating
this process. What makes it so effective?

The term resistance exercise is typically used to
refer to lifting weights. As you lift a barbell, for instance,
gravity acts on it and provides your muscles with
resistance. The heavier the load, the greater the
resistance. To overcome it, your muscles must generate
force.

Gravity is omnipresent and inescapable. Thus,
any form of exercise will provide your muscles with
resistance, as will merely lying on the couch. Indeed,

11
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even at rest your muscles generate force, albeit only a
small percentage (eg 1%-cbqQ T £ xEAO
maximally capable of.

As the term refers to lifting weights, what makes
resistance exercise so useful for building muscle is that
it conveniently allows your muscles to generate high
levels of force. And higher levels of force are generally
associated with the production of stronger muscle-
building signals.

While lifting weights may produce stronger
muscle-AOEIT AET ¢ OECT Al Oh OEAOQSG
transmitted during lower-resistance forms of exercise
Io A0 OAOO8 2A0EAOh EOGO A
building signals produced under these conditions are
normally too weak to result in an increase in muscle
size. However, they play very important roles in
maintaining the muscle you have.

Sometimes low levels of force are enough to
increase muscle size. Most bodybuilders would scoff at
a load corresponding to 50% of their 1-repetition-
maximum (1-2 - 48 | 0) 680 Oi 1 1 ECEQ
Yet when Japanese researchers had subjects lift loads
this light with blood flow to their muscles restricted by
a blood pressure cuff, marked muscle hypertrophy
occurred’. Muscle gains tended to be even greater in
these subjects than those who lifted heavier loads (80%

12
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of 1-RM) without blood flow restriction. The increase in
triceps cross-sectional area was almost double in the
first group of subjects. When the pressure cuff is
removed, incidentally, blood flow to the exercised
muscles increases markedly. This is the basis for the
®0i b6 | AEOAOOOAA 1 AGAOQh
which are enhanced by a combination of amino acids
found in Muscle Synergy.

=A Ol AAOI UE

O

And then there are times when muscle size
increases without any weights being lifted. Subjects
whose upper arm was immobilized in a plaster cast in a
study conducted by Canadian scientists actually gained
lean mass (0.9% increase) while supplementing with
one of the ingredients in Muscle Synergy, whereas those
taking a placebo lost it (3.7% decrease)ii. The first
group of subjects also retained much more strength and
endurance in their immobilized arm.

Another clue comes from myostatin, a protein
that negatively regulates muscle growth. When the
myostatin gene is deleted in animals, their muscles
literally double in size zagain, no lifting of weights
required. [Dr. Se-Jin Lee (MD, PhD), a professor and
myostatin researcher at John Hopkins University, said
OEAO I EAA xEI OA T Ui OOAOET QAT A EAA AA;
I EEA 3AExAOUAT AGdGoedia &wefoids! T AAT 1 EA
and growth hormone can also increase muscle mass
independently of resistance exercise.

13
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We could go on and on. In fact, a wealth of
scientific and empirical evidence indicates that
numerous factors interact with muscle force generation
(during exercise and at rest) and act independently of it
to determine the average strength of the muscle-
building signals being transmitted inside your muscle
cells at any given moment. As stated above, exercise
alone will not allow you to maximize each factor. While
some of them can be enhanced by nutritional
supplementation, others are beyond our control,
practically speaking, anyways.

The availability of calories, particularly protein,
is a well-known example of a factor that can be modified
by nutritional supplementation. If you drink a protein
shake after resistance exercise, studies show you can
gain more muscle size and strength. The use of high-
quality protein supplements like Ultimate Muscle
Protein and weight gainers like Mass Maker for this
purpose is commonplace. The scientific consensus
seems to be that products like these work largely by
increasing muscle protein synthesis and reducing
protein catabolism, collectively the single best way to
boost muscle-building signal strength.

Clearly there are more factors at play than the
availability of calories and protein, however. Thus, there
must be more ways to increase your average muscle-
building signal strength than lifting weights and taking

14
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protein supplements, though this is an excellent way to
begin. So what are these other factors? Which ones can
be enhanced by nutritional supplementation? How do
they interact?

These are some of the questions " ) 8 O DOI

development scientists asked themselves in the spring
of 2001. In answering them, they isolated four factors:
(1) Damage Control, (2) Loss Prevention, (3) Work
Capacity and (4) Pump. Why these four?

e Each of these factors impacts your average

muscle-building signal strengOEh xEAOEAC

exercising or at rest.

e The interactions between the factors are
synergistic.

e The interactions between the factors can be
enhanced with certain nutritional ingredients.

The second point is critical. The term synergy refers
to the interaction of two or more agents or forces so
that their combined effect is greater than the sum of
their individual effects. Because the interactions
between the factors are synergistic, your results will be

COAAOAO xEAT anc@E Dikd auditiondl] E

ingredient may be able to enhance some of the
interactions, but certainly not all of them, at least not
maximally. Again, no nutrient is an island. By combining

15
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ingredients, on the other hand, the results can
potentially be explosive.

. A0 AAI A ")80 1 AOEAO
consumers had a loose grasp of one, or maybe two, of
the factors the scientists had isolated. Almost no one
was aware of all of them, let alone the synergistic
interactions between them and their muscle-building
implications. Market analysis also revealed that there
was no product explicitly said to be capable of enhancing
the synergy between all four factors simultaneously.
Having identified an unmet consumer need, Bl decided
to fill it with a supplement technology of its own.

In 2002, Muscle Synergy was released to the

AT 100i AO PpOAI EA8 ) O OAI AET ¢

most successful products ever.

)
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Or - OOAI A 3UT AOcCuy E
effective product I've used, | get an

awesome pump and gain lean

muscle mass. Even in the final stages

of my pre-contest diet my strength is

still peaked and my recovery time is

AxAOlI I As888AAEET EOAI U
08) AACAT OAEET C
week then increased my dose to 16
tablets for weeks 2-8. | was at a
plateau for the previous 3 months. In
8 weeks | went from 182 Ib and 15%
body fat to 192 Ib and 14% body fat.
My upper leg increased in

~ - N~ ~ s

6 G

L O
press went from 285 Ib to 315 Ib.

This is the most growth | have had at

any time in my history. The only

AEAT CA xAO - O00AIT A 3Ul
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I1
THE FOUR FACTORS MADE CLEAR

Factor 1: Damage Control

j 0O$1T 160 AOAAE AT UOI
Damage control essentially comes down to not
OAOAAEET co OEA DPOAAET OO AAQ
Al OAAAU A AOOfsA Of8 the )fdd factorO E A
addressed by Muscle Synergy in an effort to help you
increase your average muscle-building signal strength
during exercise and at rest.

Partly because high muscular forces are
AOOT AEAOAA xEOE | OOAT A AAI I
that the latter is a prerequisite for exercise-induced
muscle hypertrophy. The reality is that while damage
can stimulate your muscles to adapt, it is not required
to produce the type of adaptation we recognize as
hypertrophy. Quite the contrary, damage can impair
muscle-building signal strength in a variety of complex
ways, some of which involve antagonizing the other
three factors (Loss Prevention, Work Capacity and
Pump) discussed later on. Consistent with this, two of
the ingredients in Muscle Synergy that have been shown
to increase exercise-induced muscle hypertrophy have
also been found to reduce muscle cell damage.

i
m
)
(04}
O
O
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AAT ACAR
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A second myth is that muscle cell damage only
happens to untrained individuals. This, too, is incorrect.
For instance, researchers in Greece found that a single
soccer game was enough to produce evidence of
damage and inflammation in elite playersii. Anaerobic
performance was impaired for as long as 3 days after
the game. You can be a bodybuilder with 25 years of
experience and cause yourself considerable muscle cell
damage by suddenly changing your training approach

i 0O AGAOAEOET ¢ A | OOAI A OE

attention. It could be as simple as training abs or
running on the treadmill for the first time in a month,
reducing your rest periods from 60 seconds to 30
seconds, adding lunges to your leg routine (this exercise
is notorious for producing muscle damage and
soreness), switching from partial back to full-range
reps, slowing down your lifting speed to emphasize the
eccentric contraction, or increasing your reps from 10
to 20 per set. The possibilities are virtually endless.

Sometimes the problem is more serious than the
local muscle cell damage caused by initiating embarking
on a bodybuilding routine for the first time or changing
your training approach. As a rugby player, Chris is no
stranger to musculoskeletal injuries and the dent they
can make in his efforts to look like Hugh Jackman. A
2010 review by health practitioners indicated that up to
30% of those suffered while playing this sport were
described as severel. (The most common injury site

A D
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was the shoulder.) Even if the injury is minor, however,
muscle-building signal strength may be impaired.
7EOQOE OEA AAI OA ET

development scientists wanted Muscle Synergy to be
capable of helping users prevent or recover from minor
training-induced muscle cell damage and providing
adjunctive nutritional support in the case of more
serious injuries. This, they felt, would make for a more
flexible, and ultimately, powerful, supplement
technology. Moreover, it needed to enhance damage
control without the signal-attenuating side effects (e.g.
inhibition of protein synthesis, suppression of satellite
cell activity, up-regulation of myostatin) reported for
some anti-inflammatory drugs.

\
—_—)
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Figure 1. Potential Causes and Effects of
Muscle Cell Damage.

Potential Causes Potential Effects

wnitiating a training program

for the first time (beginners) usore, stiff, swollen muscles

or after a layoff ustrength loss (impaired force
usudden change of training generation)

(e.g. switching from low to udelayed recovery

high reps, adding a new upoorer-quality pumps

exercise, performing forced wreduced protein synthesis,

reps, reducing rest period increased protein catabolism

length, emphasizing the
eccentric phase of each rep)
airaining a muscle that
normally gets little or no direct
attention (e.g. abs, calves,
hamstrings, neck, forearms)

wdepletion of satellite cells

wnuscle atrophy or reduced
hypertrophy

wnegative mood, reduced
motivation to train (reduced
exercise adherence)
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&AAOT O ¢q ,1 00 0O0AOAI
CAET 806 Q

Building muscle seems to take forever. Losing what you
build, on the other hand, can happen all too fast. Part of
the reason for this is that muscle protein synthesis
proceeds slowly. Even if you manage to speed it up (e.g.
as by lifting weights and drinking a protein shake), it

usually rises only briefly before returning to baseline
within 24-36 hours.

A decrease in muscle size, or atrophy, can result
from any of a number of events, acting either singly or
in combination. Ultimately, however, it always comes
down to a reduction in protein synthesis and/or an
increase in protein catabolism. Either of these can occur
simply by missing a meal or taking a few days off from
the gym.

A few days off from the gym? Quite possibly, yes.
Researchers in Denmark recently found evidence that
as little as three days of detraining can raise myostatin
levels in healthy young (avg. age 24 yrs) resistance-
trained subjects'. A rapid atrophy of type Il muscle cells
(discussed below) was noticeable after only ten days,

resultingEl A 11 00 1T &£ 1T AAOI U -EAI

induced gains8 4EA OAOAAOA EOkdpa,
these results suggest the involvement of myostatin in

A
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the specific regulation of type II fiber size in human
skeletal muscle atrophy.0

Myostatin, as you may recall, is a negative
regulator of muscle growth. Thus, higher levels of
myostatin are associated with the transmission of
weaker muscle-building signals. For this reason
pharmaceutical companies are trying to develop drugs
capable of reducing or blocking myostatin and thereby
preventing muscle losses and enhancing muscle gains.
Resistance exercise, not surprisingly, reduces myostatin
levels. One of the ingredients in Muscle Synergy has
been shown to reduce them even further.

Tony and Chris swear they can lose muscle size
virtually overnight. On more than one occasion, the
AEOAOI AAOAT AA T £ #EOEOGO
inch inside a mere twenty-four hours. While muscle
mass may bounce back fairly readily upon resuming

OOAET EIT Ch OEEO EOI 80 Al xAU

that supplementation with ingredients in Muscle
33Ul Aocu AAT OPAAA ODP OktA
prevent losses from occurring in the first place.

(

DDAO AOI AEA

O OEA AAOAs

DOACAET ET Co
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Figure 2. Potential Causes and Effects of Muscle Loss.

Potential Causes

wdetraining or disuse

wfluid shifts (e.g. loss of muscle cell water to
the extracellular space)(muscle cell
dehydraton)(Factor 4)

wmuscle cell damage (Factor 1)

wreduced work capacity (Factor 3)

wloss of satellite cells (e.g. due to repeated
muscle cell damage or chronic endurance
training)

wsarcopenia and other museclgasting
conditions

wskipping meals, inconsistent protein intake

wreduced insuliinduced suppression of
protein catabolism

Potential Effects

wreduced muscle mass, shape, tone, and
definition

wreduced performance (e.g. loss of strength,
speed, power and endurance) (Factor 3)

wincreased body fat percentage

wimpaired carbohydrate tolerance

wreduced bone mass

wnegative mood (e.g. depression)
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Some losses of muscle mass and functionality
occur insidiously over longer periods of time and are
due to events associated with aging. Known as
sarcopenia, this is something Mike and Becky are all too

AAT ET EAO xEOE8 4EAUGSOA 11

University have estimated that nearly half of adults 60
years of age and older suffer from sarcopenia, the direct
healthcare costs of which may exceed $18.5 billion in
the United States.

Scientists suggest that sarcopenia may result at
least in part from the progressive depletion of satellite
cells, a type of stem cell found in small numbers in
skeletal muscle tissue. They appear to die with age
through a process known as apoptosis. At all stages of
life satellite cells are used to repair and regenerate
muscle and facilitate its exercise-induced hypertrophy.

Unfortunately, sarcopenia seems to pick on the
more powerful type Il, or fast-twitch, muscle cells. This
can cause real problems. Lifting weights at the gym
becomes more difficult, certainly, as can routine
physical tasks around the house. Besides the vicious
cycle of muscle wasting this can set in motion,
sarcopenia may produce negative metabolic effects
resulting in body fat gain and impaired carbohydrate
tolerance, among other symptoms.

O
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It may seem a bit ironic to learn that exercise
could threaten your pool of satellite cells. All things in
moderation, as they say. This was made apparent by
researchers at the University of Cape Town in South
Africa, who took muscle biopsies from experienced
long-distance runners [at least 40 km (25 miles) per
week for a minimum of 7 years] and studied them".. The
results led the researchers to conclude that like age,
stress and smoking, chronic endurance running might
impair the proliferative potential of satellite cells.

Long-term resistance exercise might similarly pose a
threat if it repeatedly causes muscle cell damage.
Because satellite cells are required for muscle repair
and growth, repeated episodes of damage may reduce
the number of these cells available for exercise-induced
muscle hypertrophy and the maintenance of muscle
mass more generally. In other words, loss prevention
(Factor 2) is also a function of damage control (Factor
1) and vice versa.

Hormones may also play a role in loss
prevention. Clinical studies indicate that the older you
get, the less effective insulin becomes at suppressing
protein catabolism when you eat a meal"l. The result is
that rather than regaining the protein that was lost
since your last meal, your muscle cells end up falling
short. Not surprisingly, this can severely compromise

26
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your ability to maintain muscle mass, let alone increase
it, at any age.

Similar to damage control, Bl wanted their new
supplement technology to be capable of helping users
reduce muscle losses under any of a number of
conditions ranging from short-term detraining or disuse
to extended training layoffs, sarcopenia and other
muscle-wasting conditions. Scientists at Texas A&M
University and the University of Oklahoma recently
recommended that physicians strongly consider having
patients supplement with one of the ingredients in
Muscle Synergy in order to prevent sarcopeniaVii, In
fact, studies suggest that it can help people of all ages
reduce muscle losses during detraining or disuse, and

possibly even increasemusAl A | AOO8 ") 60

several steps further by combining this ingredient with
another that has been shown to activate satellite cells
and inhibit protein catabolic signaling pathways
activated during fasting, low-protein diets and
conditions of muscle wasting.

7A81 1 AEOAOOO A1 OE 1 &£ OFE
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&AAOT O odq 71 OE #ADPADRX

201 AEAOOAOBG6(Q
If you can maximize damage control (Factor 1) and loss
prevention (Factor 2), your progress will

unquestionably improve. However, it can get even
better still.

The third determinant of muscle-building signal

OO00OAT ¢cOE OEAO ")80 OAEAT OE

capacity. The higher your work capacity, the more force
your muscles cells can generate over a given period of
time. Work capacity is a function of how much force
your muscle cells can generate and how long they can
generate a given level of force before succumbing to
fatigue.

Consider Carey. Besides helping her experience
less muscle cell damage and soreness (Factor 1) and
hold onto more of her gains in between workouts or
during periodic training layoffs (Factor 2), the
combination of ingredients in Muscle Synergy can

s o~ 2 oA N

Ei DOT OA EAO x1 OE AAPAAEOUN

and abs or running on the treadmill. Doing so will allow
# AOAUB O d gérévﬁth A@e féce, burn more
calories and produce stronger muscle-building signals.

) O AT A1 60 OANOEOA A 1 AAD

this up it will result in more rapid losses of body fat and
development of lean muscle mass, shape and tone. Her

28
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goal of being mistaken for a figure competitor may not
be so far out of reach after all.

4EAOAGO 110 A OEITCIA DPAOOIT xEI A
A£OoT i AT ET AOAAOA ET x1 OE |AAPAAEOUS
increasing your intelligence.

29
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Figure 3. Potential Causes and Effects of Low Work Capacity.

wmuscle atrophy (e.g. due to
detraining, disuse, satellite
cell depletion, sarcopenia)

wmuscle cell damage and
soreness

wdelayed recovery

wsub-optimal muscle
creatine/phosphocreatine
levels

30

Potential Effects

weasily become tired (low
endurance)

wburn fewer calories

odifficulty controlling body fat

wpoorer-quality pumps

wreduced musclduilding
signal strength

wmuscle atrophy or reduced
muscle hypertrophy
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&AAOT O 1d 00i P j O&EI
cCOl x86(

Damage control, loss prevention and work capacity.
Each of these factors can affect your ability to achieve a
pump, the fourth factor addressed by Muscle Synergy in
an effort to help you increase your average muscle-
building signal strength. While bodybuilders may be
most familiar with the term pump, its underlying
AT ipi1TAT 00 AEEAAOC AOAOUI
increase muscle mass both during exercise and at rest,
regardless of age or training background.

Skeletal muscle has the wunusual ability to
increase its blood flow 50-100 fold. Resistance exercise
is probably the most effective way to exploit this ability
and produce a pump. When you perform a set of barbell
bench presses, for instance, a number of changes take
place inside your working muscles. When the muscles
are allowed to relax at the end of the set, blood vessels
react to some of these changes by opening up wider,
termed vasodilation. The result is that muscle blood
flow increases, termed reactive hyperemia. Vasodilation
appears to be dependent upon a host of biological
mediators, perhaps the best known of which is nitric
oxide (NO). If you train hard enough, over a period of

sets your working muscles will become progressively
AT Ccl OCAAh T 0 ObpOIi PAAGH
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importanceisthaO UT & AT 160 OAOO
something that is a function of your work capacity
(Factor 3).

In the hours following your workout, the pump is
believed to trigger a number of biochemical and genetic
events that ultimately lead to muscle hypertrophy.
Scientists believe that one of the most important of
these may be the movement of water from the
extracellular space to the inside of the muscle cells. In
turn, this can stimulate increases in protein and
glycogen synthesis and, thereby, the development of
bigger, stronger muscles.

Empirical and scientific observations suggest
that the more effective a given method of exercise is in
producing a pump, the faster it will increase muscle
size. Japanese scientists have conducted numerous
studies on a resistance exercise method known as
occlusion training, for instance. This involves
temporarily restricting blood flow by applying a blood
pressure cuff to the muscles that are to be trained.
(Typically the cuff is not removed until the workout is
over.) Occlusion training is referred to as Kaatsu
training by Yakioshi Sato at the University of Tokyo,
who helped popularize it in Japan in the 1980s. Here he
describes it (Sato, 2005):
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Xaatsu training involves the restriction
of blood flow to exercising muscle and is
the culmination of nearly 40 years of
experimentation with the singular
purpose of increasing muscle mass.
Kaatsu training consists of performing
low-intensity resistance training while a
relatively light and flexible cuff is placed
on the proximal part T £ 1 1T A8 O
upper limbs, which provides appropriate
superficial pressure. Kaatsu training
should not be confused with training
under ischemic conditions, which has
previously been reported (Sundberg,
1994). Kaatsu does not induce ischemia
within skeletal muscle, but rather
promotes a state of blood pooling in the
capillaries within the limb musculature.0
[emphasis added]

7TEAO 3AO01T AAITT O OAITTA il
xEOEET OEA TEI A |1 OOAOI AOGDOO/
temporarily restricting blood flow, occlusion training
enhances reactive hyperemia: When the cuff is removed
after exercise, the blood vessels open up wider and
muscle blood flow is accelerated above normal. This
results in a bigger pump.
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Dr. Takashi Abe (PhD), a professor at Tokyo
Metropolitan University, reports that after only 10
minutes of occlusion training the mid-thigh (or arm)
girth of subjects in his studies increased over 2 cm (0.79
inches). This change, he says, is equal to an 8%-9%
increase in thigh muscle cross-sectional area (CSA). Abe
thinks this acute increase in muscle size and the
underlying shift of water from the plasma to the active
muscle cells may be one of the most important inducers
of exercise-induced muscle hypertrophy.

Not just a theoretician, Abe has used occlusion
training himself with excellent results. Using a classical
resistance training method (80% of 1-RM, 3 sets, 3
times per week), he increased his quadriceps CSA by
7% in 4 months. With occlusion training (20% of 1-RM,
3 sets, 2 times per day), in contrast, he was able to
increase it by 8% in only 2 weeks.

The purpose in bringing up occlusion training is
not to encourage you to begin wearing a blood pressure
cuff around your muscles when you train. This is likely
to be highly impractical for most people. Furthermore,
there are other ways of producing an occlusive effect
during resistance exercise that do not require the use of
blood pressure cuffs, as numerous scientists contacted
by Bl agree and legions of bodybuilders have discovered
for themselves. These include performing higher reps,
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drop sets, forced reps, partial reps and keeping rest
periods between sets short. Again, your ability to
implement any of these techniques is determined to a
large degree by your work capacity (Factor 3).

Of course, BI is in the business of developing
supplement technologies. What its scientists were
therefore interested in was the potential of certain
nutrients to enhance the underlying components of the
pump, both during exercise and at rest. Indeed, it bears
repeating that the pump is important not only when you
lift weights. The biochemical and genetic events
associated with this phenomenon affect muscle-building
signal strength during any form of exercise and even
xEAT UI O60A 110 AQAOAEPHeT C4
most intense after performing resistance exercise, they
need to be supported throughout the day if muscle
gains are to be maximized. Providing such support was
ITA 1T &£ OEA 1AEI I AEAAOEO
development scientists began formulating Muscle
Synergy.
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I11
SAMPLE SYNERGY

(AOET ¢ AAOAOEAAA OEA & 0O
Ei x OEAU AAT OUT AOCEOOEAAI
ol i A AgAi Pl AO
closer look by considering Tony.
47T U680 OAOEAA OOAETEIT C A
him with solid size gains over the years. It seems to help
keep his muscles from becoming too tolerant and his
average muscle-building signal strength from falling too

0l 66nh EO

1T x j OPl AGAABOGH QS8
L, EEA AT U APPOIT AAEh EIT xAOAON
OOAETET ¢ OAAOGEA AAT Agbi OA

to which they are relatively unaccustomed, resulting in
events that may delay or reduce his gains, even in years
to come.

I £ OEEO OUIT AC

EC

36



The Book of Muscle Synergy

Figure 4. Potential Causes and Effects of Sub-Maximal Pump.

Potential Causes Potential Effects

wpoor endurance [e. g. resting wsub-optimal muscle cell

too long between hydration

sets)(Factor 3)] areduced protein synthesis,
wmuscle cell damage (Factor increased protein catabolism

1) areduced muscléuilding
wmpaired vasodilation signal strength
wsub-optimal production of wmuscle atrophy or reduced

NO muscle hypertrophy
wsub-optimal muscle cell

glycogen
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Three months ago Tony began performing
partial reps, for instance. Instead of performing each
exercise through the full range of motion, he focused on
the middle third of the range of motion. Everything else
about his workouts stayed the same. The pumps he
experienced with this method were great (possibly due
to the occlusive effect), as were his gains. Nothing
works forever, of course. As with every other tactic
477060 OOEAAR A O-Biildng AignhlsU
started to fade and he decided it was time for another
change. So he returned to full-range reps.

Tony made good gains with partial reps. But
AT O A EA EAOA AT T A AAOOAOe
have. The return to fullOAT CA OADPO xAO
47TUBO | OOAI AOG8 * OACETsChe AU
experienced, the muscle cell damage (Factor 1) was
probably fairly mild. Still, it took a full week to resolve,
during which his force-generating capacity, endurance
(Factor 3) and the quality of his pumps (Factor 4) all
suffered. This reduced the ability of his muscle cells to
transmit muscle-building signals, even if only slightly.
Remember that muscle protein synthesis proceeds
Ol T xius 4E0Oh AOAOU OOl ECE(
undermining his gains (Factor 2), this series of events
negatively affected his mood and motivation to train.

¢
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As we discussed previously, muscle cell damage
i AU Al O OEOAAOAT 411U80
more of these stem cells that are used to repair damage,
the fewer will be left to facilitate exercise-induced
muscle hypertrophy and help maintain his gains in the
years to come. While some damage is inevitable,
minimizing it can allow Tony and the rest of us to
recover faster, protect more of our gains, keep our
mood and motivation higher, and focus more on the
things that actually are required to build muscle, like
getting a great pump.

g
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Figure 5. The Four Factors addressed by Muscle Synergy.

wlocal exercisénduced muscle cell
damage, muscle injuries

Loss Prevention
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satellite cells, increased
myostatin, muscle cell
dehydration

amuscle forcegenerating
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hydration
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IV

UNDER THE HOOD OF
MUSCLE SYNERGY

I x xAGOA OAAAU OI 11TTE AO |- OOAI A 33Ul £
ingredients in detail.

HMB (Hydroxymethylbutyrate),
3000 mg per serving*

0) 11 O6A OEEO 0O0O0O0Z£Z#Zh EO xI OEO OAOU
want strength, hardness and to get lean,
thenyouneedtli OOU - OOAT A 3UT ADCUS8SG

Or) 060y AAAT AAT OO xt AAUO8 ) Al Al
OEA TTOTEITC ATA vw ET QEA AEOGAOTTI
have gained 6 Ibs. and my lifts have jumped
pretty nicely to say the least. And |
maintained this. I went up to 100 Ib.
dumbbell benches, which | hadn't done in
years, and am adding reps. The gains have
slowed, though other lifts that did not gain
as fast are now starting to go up. | am very
much stronger in everything. This is my
last gaining phase, through November into

December, and the first of the year time to
start dieting for March. Muscle Synergy is
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the real deal, and if | can budget it, I will

1T AGAO AA xEOET OO0 EO ACARI

Ofr 41 AAuy ) OOEAA iU
About a month ago | maxed at 195. Today |

PpOO OP ¢oxw BT OT AO8) EAO/

this product along with some protein.

There is no way protein can increase my

bench by 40Ibs. in a month. So Muscle

Synergy has to be it. Try and find out for

Ui OOO0AT £EAOG
[*NOTE: HMB is available commercially in the form of a
calcium salt known as calcium hydroxymethylbutyrate.
The quantity of calcium hydroxymethylbutyrate in
Muscle Synergy has been adjusted to ensure that each
serving delivers 3000 mg of pure HMB.]

HMB was added to Muscle Synergy on the basis
of its ability to enhance the synergy between all four
factors in the order of damage control (Factor 1), work
capacity (Factor 3), loss prevention (factor 2) and pump
(Factor 4).

Muscle protein synthesis is the single most
important determinant of muscle-building signal
strength. To date, scientists have found no amino acid
more capable of stimulating this process than leucine,
one of the so-called branched-chain amino acids (BCAA).

i A
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(-" EO A T AGAATITEOA 1T &£ 1
only small quantities by the human body. When HMB
entered the marketplace in 1995 it was accompanied by
considerable hyperbole. One well-known magazine
publisher even went so far as to compare it to a popular
anabolic steroid. Eventually the excitement died down
and the truth began to emerge, though not as you might
expect.

Rather than quietly assuming its place in the
crowded graveyard of tried and failed nutritional
supplements, HMB became the focus of study after
study. To date they easily number in the high double-
digits, with new ones appearing often.

4 EEO E OltiatCever HMBG#dY reports
incredible benefits. Human beings are variable
creatures, including how we respond to exercise and
nutritional supplements. This can make it very difficult
for researchers to detect anything significant, at least in
a statistical sense.

Making matters worse is the fact that
OAOAAOAEAOO 1T £OAT AT 180 00/
study may have subjects performing 5 sets of squats;
another, 10 sets. Then there are variables such as
OOAET ET ¢ AgODPAOEAT AA j mithAl O
first place), rest period length (e.g. 30 sec vs. 2 min), the

\T AAOAEUA Ol

AET C
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number of repetitions (e.g. 10 reps vs. 15 reps), the
magnitude of the load (e.g. 80% vs. 90% of 1-RM), and
so on. The disparities can be enough to drive you mad,
not to mention make comparisons between studies
difficult, if not impossible. Thus, it may come as no
surprise to learn that some HMB researchers have had a
particularly challenging time demonstrating positive
effects in trained athletes, who may be even more
variable than untrained individuals.

To help it stay ahead of trend, Bl is constantly in
touch with scientists at university research centers
around the world, including Spain, New Zealand,
England, Japan, Italy, Israel, Canada, China and the
United States. The more HMB researchers they
contacted, the more apparent it became that it is quite
common -expected, in fact- to obtain conflicting results
when investigating a nutritional ingredient like this,
particularly when it is being used in combination with
exercise.

Dr. Orna Halevy (PhD) is a professor at the
Hebrew University of Jerusalem. She and her colleagues
are studying the cellular and molecular mechanisms by
which HMB produces its anabolic effects. Halevy
suggests that large numbers of subjects may be
required to detect positive effects with HMB because
the variations between people are enormous, especially
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in trained athletes. Well-known supplement researcher
Dr. Richard Kreider (PhD) at Texas A&M University
agrees. He thinks that some of the conflicting results
generated by HMB studies may be due to subject
variability, which as Halevy suggests, may be greater in
trained athletes.

Dr. John Rathmacher (PhD) is a researcher at
Iowa State University, the institution that licenses HMB.
(A6 A1l OF Al AOOEIi O T A& A
been published on this ingredient to date. While
Rathmacher admits that trained athletes may in some

cases notice benefits that are smaller in magnitude,

OEAOA EO OOEIIl A AAT AEEOS

CAET O EAOCA AAAT OET x1 Ol

Dose may explain some of the variability,

2A0EI AAEAO Agbl AET O&div@lualsi U

have much larger muscle mass than untrained
individuals and the optimal dosage is 38 mg HMB per kg
[2.2 1b] body weight. Therefore trained individuals need
r I OAEY 1T OA (-" AAOGAA 11
Roger Riedinger notes that he has found empirically
that larger athletes require larger doses of Muscle
Synergy. When he took 32 tablets daily he achieved
greater results than when he took 16. BI recommends
that athletes weighing 200 lb take 24 tablets (yielding

_)
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4.5 g of HMB). This equates to a dose that is slightly
above what Dr. Rathmacher advises.]

Advanced readers may want to point out the
meta-analyses published on HMB to date that have
drawn somewhat different conclusions. At the risk of
oversimplifying, you can think of a meta-analysis as a
OO0O00OAU 1T £ OOOAEAO8B8G ! O 0ES
Florida State University points out, one of the problems
with a meta-AT Al UOEO EO OEAO EO b
OCi T Ao OOOAEAO O1 OEAO OEA
size, is brought down.

Wilson, who is an avid bodybuilder, has
conducted three scientific studies on HMB and is in the
process of finishing two more. His studies showed a
trend for more rapid recovery of force (Factor 3) in the
muscles of subjects who were untrained (no resistance
exercise for the previous six months) or performed
exercise to which they were unaccustomed. His team of
scientists also detected a significant decrease in
markers of muscle damage (Factor 1). The results of
7EI 011860 OOOAEAO AT A Owmy OA
and Tisdale (below) lead him to conclude that HMB is
most valuable as a tool for preventing or reducing
training-induced muscle damage or soreness (Factor 1)
and accelerating recovery of muscle force-generating

s o~ 2 oA~
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that he drew these conclusions despite the fact that the
results of his studies were not all statistically
significant.

The last statement is important. As Wilson points
out, just because HMB or any other nutritional
supplement produces resOl OO0 OEAO AT 1
OOAOEOOEAAI OECI EEZEAAT AA EI
x 160 AA EiIiDPi OOAT O O Ui O
scientists always talk very carefully about our
conclusions. To be significant it has to have a p value of
1 8 v h 6laink fn a &u@Pwhere his team examined
the effects of pre-exercise versus post-exercise
supplementation with HMB, the reduction in muscle

soreness in the pre-exercise group achieved a p value of

ET
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Al AAO 01 1T A OEAO (-" EAA Al
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Scientists use the levels of the enzyme lactate
dehydrogenase (LDH) as a marker of muscle damage.
7TEI 01160 OAAI Al 01T A OEAO
prevented LDH levels from rising after exercise,

U
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damage. These results did achieve statistical
significance. And the timing of HMB seemed to make an

A
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subjects who took a placebo or HMB post-exercise, LDH
rose significantly. But when subjects took HMB pre-
exercise, LDH did not significantly increase. Our data
definitely indicate that in the real world [it is beneficial]

01 OAEA (- AAAE OA AGAOAEOA

Obviously damage control (Factor 1) and work
capacity (Factor 3) have the potential to affect the

NOAI EOU T &£ UI 60 bDOiIi PO | &A

product development scientists were also interested in

(-"60 bl OAT OEAI OI EAI b OOA4

(Factor 2).

Aston University was founded in Birmingham,

%l CI ATA ET pywu8 )00 EAOA

4EOAAT AR TTA T &£ OEA x10I Ab
regulation of muscle mass under conditions of muscle
wasting. Tisdale has been studying the use of HMB to
prevent muscle loss in such circumstances, where he
says it probably has a role in increasing muscle mass by
both increasing protein synthesis and reducing protein
catabolism.

Al EOOI A TOAO pnm 1 EIAO
is that of Dr. Glyn Howatson, an honorary research
fellow at Kingston University in London. He completed
his PhD in 2005 while studying exercise-induced muscle
damage and adaptation. Despite using a small number
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I £ OOAEAAOOh (1 xAOOT16860
from HMB supplementation. He suspects that it may be
particularly effective when users combine strength and
endurance training, a combination often suggested to
impair muscle-building signal strength. He thinks that
supplementation with HMB may reduce their
antagonistic effects.

Below is just a small sample of some of the positive
effects documented for HMB supplementation:

e Nissen et al.x reported dose-dependent increases
in lean body mass and total weight lifted. In other
words, the more HMB the subjects took within the
dose range used (0-3 g), the greater their work
capacity (Factor 3) and the stronger the muscle-
building signal evoked. Subjects taking 3 g of HMB
gained triple the lean body mass of those taking a
placebo. They also increased their 1-RM in the
bench press by an average of 15 Ib, whereas those
getting the placebo only increased it by 5 Ib. Also,
subjects taking HMB gained strength during the

first week of training, whereas those who AE AT &

lost it.

e Thomson et alx reported that trained subjects
taking HMB for 9 weeks experienced a
significantly greater increase in 1-RM leg
extension strength (9.1%) than those taking a

~
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placebo. The increase was more than 7 times what
the researchers eOOEI AOAA O AA
x] OOExEEI A AZEZEAADOOG jovus8
reductions in body fat may also be possible with
HMB supplementation.

Vukovich et al. Xireported that 8 wks of HMB
supplementation significantly increased fat-free
mass (1.5% gain for HMB vs. 0.58% loss for
placebo), reduced fat mass (2.2% reduction for
HMB vs. 0.27% reduction for placebo) and
produced greater gains in upper- and lower-body
1-RM strength in 70-yr-old men and women
initiated to a program of resistance exercise. CT
scans revealed that the subjects taking HMB
reduced the area of fat on their thigh by 22%
whereas those taking the placebo gained it (15%
increase in fat area). The researchers suggest that
older adults respond as well to HMB as younger
ones.

Lamboley et alXi gave untrained subjects (no
exercise for at least 6 months) HMB or a placebo
for 5 weeks while performing interval training on

a treadmill. The HMB group increased their
VOomax (Factor 3) by twice as much (15.5%
increase) as those taking a placebo. The
rAOAAOAE A OO oudffndingsQugdesh thad 8
during intense endurance training, HMB
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supplementation might support the improvement
inpH-AOZEZAAOET ¢ AADPAAEOUn EI
other words, users may increase their ability to
tolerate high-intensity exercise over longer
periods of time (Factor 3), even in the face of high

blood lactate concentrations.

Other positive effects of HMB supplementation:

e Decrease in muscle damage and soreness

e Faster recovery of force-generating capacity
(Factor 3) following exercise

e Increase in strength (Factor 3) of 300% or more

e Increases in training volume (Factor 3) of 5-10%
or more

e Increase in lean body mass of 0.36%/week
[equivalent to 1.9 kg (4.2 Ib) over 3 weeks of
training] and up to 43% more than subjects
taking a placebo

e Decrease in body fat percentage up to 1.5% or
more

o Satellite cell protection (Factor 2): Kornasio et
alxii: (Taken together, the beneficial effect of HMB
on muscle strength and function in cases of muscle
injury or wastage in trauma or cachexia might be
explained in part by its protection of satellite cells
AO0T 1T AADPI AOGETT AU ADPI DPOI
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Dr. Rathmacher of lowa State University sums up the
benefits of HMB supplementation as follows:

On general, HMB has the most benefit in
muscle that is stressed through either
work (exercise) or disease. HMB use in
sports nutrition helps minimize muscle
damage [Factor 1] and aid in recovery
which helps individuals train harder
[Factor 3] resulting in increased gains
from their exercise. HMB has also been
shown to restore lost muscle [Factor 2] in
conditions caused by muscle wasting
where protein degradation is often
increased in muscle tissue. Even so, in
sedentary individuals, HMB may have a
health benefit. Across nine studies, some
with exercise and some sedentary, HMB
was shown to lower LDL cholesterol and
blood pressure. Therefore, individuals
undergoing muscle stress see the most
immediate benefit; however, all persons
can probably benefit from the long term
healthy effects of HMB supplementation
as well.0
)y 060 1T AOOOAT O1T AOE EZ£ Ul O
diet, or even by loading up with protein supplements, to
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enjoy its many benefits. The challenge in doing so is that
ordinarily your body produces very little HMB -only a
gram for every 20 g of leucine ingested.

A typical whey protein powder might contain 1-
1.3 g of leucine per 10 g of protein. Thus, if you were to
prepare a shake containing 60 g of protein (some
products contain this much protein in 3 scoops), you
might ingest 6-7.8 g of leucine, resulting in the
production of at best 0.4 g of HMB. If you consumed 3
shakes like this a day yielding a total of 180 g of protein,
it might result in 1.2 g of HMB, if all goes well. If you
consumed 6 shakes a day (this could get very
AopAl OEOAQh Ul 66A OOEI I
Rathmacher relates:

Mrdinarily it is estimated that

approximately 5% of leucine metabolism

proceeds through the HMB pathway.

Nissen and Abumrad (1997) showed that

supplementing 50 g of leucine to a 20-kg

pig resulted in about the same plasma

HMB concentration as a human ingesting

3 g of HMB directly. Extrapolating from

this plasma data one could theorize that a

human would have to supplement with

about 2.5 g of leucine per kg [equivalent

to 250 g of leucine for a 220-1b athlete] to
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get the same plasma response as
ingesting 3 g of HMB. At a minimum, if
tissue responses were not based solely
upon plasma levels, one would still have
to consume about 60 g of leucine, which is
much more than most persons
supplementing with whey protein would
consume. We also want to re-emphasize
the optimal dosage of HMB is 38 mg per
kg bodyweight per day. (See Gallagher et
al., 2000). Therefore, many bodybuilding
consumers need more than 3 g of HMB

DAO AAU AAOAA i1 OEAEO A

Creatine, 3000 mg per serving*

(Muscle Synergy] was recommended to
me from a close friend who had won
several major body building contest in the
states and at first | was not sure since | was
getting good results from the products I've
been using in the past. My first bottle,
everything rocked! | gained nice mass,
benching, squats, etc. jumped big time, |
got over the hump, which was great for me.
| definitely would recommend this product.
Eating properly and doing cardio work
always helps. At the D1 University | attend
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I can out bench the majority of the

collegiate athletes including football! I still

OOA OEEO DPOIi AOAO 11 x856
[*NOTE: Each serving of Muscle Synergy contains
creatine in the form of creatine monohydrate. To date,
creatine monohydrate remains the most studied,
proven and bioavailable (near 100%) form of creatine
available.]

")80O0 DOTI AOAO AAOGAIIT i Al

creatine on the basis of its ability to enhance the
synergy between all four factors in the order work
capacity (Factor 3), pump (Factor 4), loss prevention
(Factor 2) and damage control (Factor 1).

For the purpose of enhancing work capacity,
creatine may seem like an obvious choice. Over 200
studies are estimated to have been published on this
nutrient. Rawson and Volek*Vv reviewed twenty-two of
those that examined its effects on resistance exercise
performance. They calculated that the average increase
in maximal repetitions performed at a given % of
maximal strength when supplementing with creatine
was 14% greater than that produced by a placebo.
(Remember that Thomson et al. estimated the smallest
worthwhile effect for resistance exercising athletes to
be about 1.2%.) As expected, individual responses
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varied, with increases in bench press 1-RM strength
ranging from 3% all the way up to a 45%. The latter
figure is equivalent to increasing your bench press from
2801b to 406 lb, a 126-1b leap.

# OAAOET A6 O AEAAAOCO i1 xIilOE AAPAAEO
in part from its ability to increase muscle
phosphocreatine levels. Higher phosphocreatine levels
encourage faster recovery of muscle adenosine
triphosphate (ATP ) levels after exercise. ATP is the
ultimately energy source of muscle force generation.
Recent studies suggest that creatine may also help users
by protecting their muscle cells from damage during
high-intensity resistance as well as cardiovascular
exercise.

Cooke et alx described a study involving
marathon runners who supplemented with creatine for
5 days or received a maltodextrin placebo before a 30-
km (18.6-mile) race. Athletes taking creatine
experienced lower levels of muscle soreness, suggesting
that less muscle cell damage occurred. Consistent with
this observation, LDH levels rose by 43% in the placebo
COl OPh xEAOAA@at dEnAubjects Ealidgd O | O
creatine.

M
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While Cooke et al. acknowledged that creatine
may be effective in controlling muscle damage during
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and after intense prolonged aerobic exercise, they
wanted to see if it might help in the case of something
more dramatic. They designed a resistance exercise
program that required subjects to perform leg presses,
leg extensions and leg curls using 120% of their 1-RM.
The subjects completed 40 reps of each exercise. Only
the eccentric (lowering) portion of each rep was
performed. For 5 days before and 14 days after this
extraordinarily intense workout, the subjects
supplemented with creatine or a placebo. The
researchers hypothesized that creatine would reduce
muscle cell damage and restore muscle strength earlier
after the workout.

Their hypothesis appeared to be correct.
Subjects taking creatine displayed higher levels of leg
strength during recovery. Markers of muscle cell
damage were also significantly lower by an average of
84% after 48 hours, 96 hours and 7 days of recovery.
While the workout these subjects performed was
unusually intense and intended to produce measurable
muscle damage, it shows how effective creatine can be
at attenuating muscle damage and losses in force-
generating capacity under such conditions. Every bit
counts, as we all known.

The researchers concluded:
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O4AEAT O1I GCAOEAOh EO EO
current study that creatine
supplementation prior to, and during
recovery from, an eccentric exercise
resistance training session, provides
faster recovery in strength. It is not
uncommon for resistance-trained athletes
to undertake subsequent training
sessions 2 to 3 days following a previous
training session. Such an increase in
strength output during recovery would
presumably allow for a higher training
load during subsequent training sessions
in the days following the initial exercise
bout. Indeed, this may be one of the
explanations behind greater mass and
strength gains observed in resistance
trained participants ingesting creatine-
containing supplements.0

Earlier we learned that the biochemical and genetic
events associated with the pump are thought to play
important roles in determining muscle-building signal
strength. One of these events is an increase in muscle
cell hydration. Several lines of evidence suggest that
creatine can increase muscle cell hydration and that this
may stimulate an increase in protein synthesis and
decrease in protein catabolism. This may partly explain
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why even in the absence of exercise (e.g. detraining or
disuse), creatine supplementation may help users
minimize or avoid muscle losses.

In a study described earlier, Johnston et al
randomly assigned subjects to have their dominant or
non-dominant arm immobilized in a cast. Subjects then
received creatine or a placebo. Those supplementing
with creatine gained lean mass (0.9% increase),
whereas those taking the placebo lost it (3.7%). The
placebo group also lost more than five times as much
strength in their elbow flexors over the course of the
study.

Besides its effects on muscle cell hydration,
creatine may enhance loss prevention by stimulating
satellite cells. Olsen et alxi showed that the
combination of resistance exercise and creatine
supplementation amplifies the training-induced
increase in satellite cell number. They discussed the
implications of this, noting

O# OAAOQET A OODPDIlexbrtishT OAOQEI

may enhance one or more of the key
phases involved in the regenerative
response to exercise-induced damage,
such as increasing protein synthesis,
reducing protein degradation, and thus,
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creating an environment that facilitates
enhanced satellite proliferation and hence
formation of new muscle fibers. This
combination is likely to allow a higher
training volume to be maintained during
subsequent exercise sessions during
resistance OOAET ET C80

Myostatin may also figure into the benefits of creatine
supplementation. A 2010 study by scientists at Arak
University in Iran found that creatine can reduce
myostatin levels greater than resistance exercise
alonevig 4 EAU AT T Al OA AfAcésistaird EA| AEEAAOO
OOAETET C 11T OAOOI 1AOGAIT O T£ 1 Ui OOAOQET
increased muscle mass that is amplified by creatine
O00PpDPI Al AT OAOEIT 1 85

Dalbo et al. considered the evidence in favor of
creatine supplementation strong enough to tell doctors
to recommend EQ O OEAEO DPAOEAT 008 OOEUOEAE
strongly consider advising older adults to supplement
with creatine and to begin a resistance training regimen
in an effort to enhance skeletal muscle strength and
hypertrophy, resulting in enhanced quality of life.0

Dalbo et al. researchers referred to studies
demonstrating its safety and efficacy in reducing age-
associated loss of muscle and strength and increasing
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muscle fiber area, even without exercise. They added,
OOAOGAAOAE ET 11 AAO DPithPidalAOET T O OET OI A
dosing and timing of creatine supplementation, along
with the practicality of combining creatine consumption
with protein, beta-alanine [found in Creatine Select]
and/or beta-hydroxy beta-methylbutyric acid (HMB) as
each may benefit older adultO 8 & * OACET C AU OEAEO
comments, it appears that Dalbo et al. may have seen
the research showing that the combination of creatine
and HMB can produce even greater results than when
either is taken alone.

Creatine and HMB are two of the most studied
nutritional supplements of all time. In a meta-analysis
by Nissen and Sharp*ii involving a list of roughly 250
supplements, creatine and HMB were only ones they
determined to be effective for increasing lean mass
when used in conjunction with resistance exercise. So
what happens when athletes use them in combination?

Jowko et al.xix attempted to answer this question by
giving subjects creatine, creatine + HMB, HMB, or a
placebo. The subjects took the supplements while
performing resistance exercise for 3 weeks. All groups
increased their body mass over the course of the study,
however, the creatine + HMB group enjoyed the biggest
gains:
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e Placebo group: 1 kg (2.2 kb)

e HMB only: 1.34 kg (2.95 Ib)

e Creatine only: 2.01 kg (4.42 Ib)
e Creatine + HVB: 3.4 kg (7.5 Ib)

The subjects taking creatine + HMB also gained more
OO0O0OAT cOE8 QIGAAGT A BEAGA AA O
termed it, increased by 19.72 kg (43.34 1b) in the
placebo group and by 71.64 (157.6 lb) in the creatine +
HMB group, a difference of well over one hundred
pounds. Readers should keep in mind here that often
much of the strength gains experienced during the first
few weeks of training are due to neural adaptations,
with little or no actual increase in muscle size. Thus, the
fact that Jowko et al. were able to measure considerable
increases in body mass after such a brief period of
training by will be very exciting to Muscle Synergy users
who are just starting out or resuming training after a
layoff.

Arginine, Citrulline, Ornithine
7000 mg, 1600 mg, 800 mg per serving
O0- OOAT A 3Ul Aocu EO
experience with HMB before and got an

incredible strength increase but when that
combines with the explosive effect of

EI

A
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creatine and the everlasting pumps from
arginine it just can't get any more perfect.0
O4EEO EO POT AAAT U OEA A/
used and I've used a lot. Incredible gains
and endurance and pumps with no
negative side effects. Yes it is expensive but
Beverly's products are just super high
quality. You actually get what you pay for.
Think about all the time you spend in the
gym. For a supplement that works this
good it@ worth the extra money. I'm doing
hardcore cardio right now on the days |
dond @t and my strength and muscle is

AOO0 POi AOCGAO

OOEI 1 ETAOAAOET C8 )1 AOAAEAI A8o

0) xAO OOET Cc -OO0AT A 301 AOCU £ O A ¢/
and stopped using it. | started using [a

nitric oxide product by] Six Star that |

bought at Walmart. |1 noticed that [my

muscles] lost strength, power,

Aogbil 1 OEOAT AGOh EAOAT AOGOEAT A A 1EOO
OEUA8 ) AAiba&dd®goA AjuE AOA E| x

started using Muscle Synergy again and

)y 6i OAOU EADPDPUSroduct OAAT I | ATA OEEO
prex OET 60 AO OEA AAOGO OEETC ) 8O0A

used. | play semi-pro football and I will be
47 in March. My brother told me about this
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[product] as he is a former powerlifter.

4EATE UTORh "AOAOI UAG
")60 DBOTI AGAO AAOGAI T PIi AT O OAEAT OEOOO
citrulline and ornithine to Muscle Synergy on the basis
of the ability of this combination of amino acids to
enhance the synergy between all four factors in the
order of pump (Factor 4), loss prevention (Factor 2),
work capacity (Factor 3) and damage control (Factor 1).

Particularly with hardcore bodybuilders, growth
hormone (GH) is well known for its positive effects on
muscle-building signal strength and body composition
more generally. And arginine is well known for its
ability to stimulate GH release. Doses in the range of 5-9
g of have been found to increase GH levels by 100% -not
bad, considering that exercise, regarded as a the most
potent natural stimulator of GH release, can increase its
levels by 300-500%x*x.

| £ Al OOO0Ah EA Ui O80As I EEA 17100 i
the million-dollar question is, can arginine raise GH
levels sufficiently to enhance muscle mass? Dr. Jill
Kanaley (PhD) is a professor in the Department of
Nutrition & Exercise Physiology at the University of
Missouri. She has studied GH responses to exercise and
arginine supplementation. Kanaley confirms that while,
as with any nutritional supplement, there is a
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considerable interindividual variation in the GH
OAODPI T OA Oi AOCETET Anh OEZ£& |[UT O AT OI A
levels by 100% with arginine ingestion, it potentially
could increase your lean mass. The unknown question
EO Eix | OAEs8d 3EA AAAO OEAO AOCETETA
i AU POl AOAA COAAOAO ET AOAADPAO ET 1 AA
lost weight or are following a low-protein diet (Factor
2). The effects will also depend on your endogenous
steroid hormone (e.g. testosterone) levels, she says.

While stimulating GH release was one of their
I AEAAOEOAOh xEAO ")80 bDHOiI AOAO AAOGAIT
xAOA 1106060 ET OAOAOGOAA EI xAROA AOCET ET
vasodilation, the single most critical determinant of the
PpOi B j &AAOIT O 18 )O080 1 AOCAT U &I O OEE
decided to combine it with citrulline and ornithine.

~

One of the problems with taking arginine by
itself is that it is rapidly degraded. This may partly
explain why some individuals find that even large
Al 1T 01 600 Ai160 pOi AOCAA OEA AoPAAOAA AE
blame in this case can be pointed at arginase, an enzyme
with a tremendous appetite for this amino acid, which it
promptly converts into ornithine and urea.

) O6 @ esthndatBd that half of the arginine you
ingest is degraded by arginase before it can even see the
light of day, so to speak. Of that which remains, only a
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small portion is normally converted into the important
vasodilator nitric oxide (NO) by the enzyme nitric oxide
synthase (NOS). As above, individual variability can be
tremendous, with studies finding the oral bioavailability
of arginine ranging from 5% all the way up to 50%.

Bl reviewed dozens of studies and talked to
arginine researchers at universities around the world.
While some, like Dr. Guoyao Wu, a professor of amino
acid biochemistry at Texas A&M University, felt that as
little as 1-2 g of arginine could work well to stimulate
vasodilation and enhance the pump, it was the opinion
ofBIEO DOT AOAO AAOAI T DI AT O
would be necessary, particularly for trained athletes.
They settled on 7 g of arginine per serving of Muscle
Synergy. They were confident that the larger dose,
when combined with citrulline and ornithine, would
compensate for interindividual variability sufficiently to
enhance vasodilation and provide GH-releasing benefits
in a range of users.

The addition of citrulline to the formula was
especially important. Taking large doses of arginine
Al T 1T A B&ughl td €pe Avith arginase. Quite the
contrary, as your intake of arginine increases, the
synthesis of this enzyme and its activity increase
alongside. This is where citrulline comes into play.

2 A o~ NN z A
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consiAAOAA OEA AT AUGO ODPOA£AO(

for the purpose of synthesizing NO. Citrulline can also
inhibit arginase, the result being that more arginine is
available for NOS. These observations are consistent
with the results of recent studies showing that citrulline
supplementation increases citrulline and arginine levels
and markers of NO production in athletes.xxi

What about evidence that arginine and citrulline
can increase vasodilation? If either of these amino acids
can increase NO levels enough to cause vasodilation,
then they should be able to lower blood pressure. And
this has been found to be the case, both in healthy
(normotensive) individuals*¥ii and subjects with high
blood pressure (hypertensive).

Dr. William Caldwell (PhD) is a professor and
chairman in the Department of Pharmacology &
Toxicology at the Medical College of Georgia. His lab has
conducted numerous investigations into the actions of
arginase. Caldwell confirms that supplementation with
arginine causes arginase activity to increase, and that
supplementation with citrulline inhibits this increase in
what appears to be a non-competitive fashion, meaning

OEAO OEEO EO Al AEEAAO Ul O

arginine. (This is an important benefit for athletes who
may want to use Muscle Synergy long term.)
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#Al AxAT 160 1 AA
large doses of arginine equivalent to 20-30 g per day in
humans increase arginase activity in the liver and
vascular tissues. However, when they combine arginine
with citrulline, they are able to block most of this
increase. Moreover, NOS activity increases, indicating
that the animals are able to produce more of the
vasodilator NO.

Can the same effects be produced in healthy
‘‘‘‘‘ EOI AT Oe

When you lift weights, he explains, there is increased
blood flow to the muscles. As the blood crosses the
lining of the blood vessels inside the muscles, it creates
something known as shear stress, which stimulates NOS.
The greater the activity of NOS, the more need there is
A O OOAOOOAC
with arginine or arginine precursors [e.g. citrulline] is
xEAT UT O

Ornithine was added to Muscle Synergy partly
for the same reasons as citrulline: to inhibit arginase
activity and thereby enhance NO synthesis and
vasodilation. Because it is an end product of the
arginase pathway, ornithine has the potential to inhibit
arginase by so-called feedback inhibition. While the
evidence for this is not as OOOI T ¢ AO A
there. Furthermore, consumers seem to be happier with

EAO AAITI
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it in Muscle Synergy formula, as testimonials like those

A 01T A OEOI OGCET 060 OEEO AOOE

confirm.
Glycine, 1200 mg

O71 x8 4di A Gan $Oabout this

product. | havend been too successful in the

past with other creatine or arginine

products, but | got some advice and

someone told me to give this stuff a try.

Wow, this stuff has made my gains shoot

through the roof. All my weight has gone

up by at least ten pounds and about 4 of

my lifts went up about 25Ibs. Best supp. |

EAOA AOAO OOGAA8 ()' (, 9
Glycine was added to the Muscle Synergy formula based
on its potential to enhance damage control (Factor 1)
and loss prevention (Factor 2), principally by
supporting connective tissue synthesis.

Besides making up a considerable portion of
your muscle mass, connective tissue bears the bulk of
every load you lift. Lifting weights can literally cause
connective tissue proteins to be torn apart, of which
collagen is the most abundant. This increases the
demand for its constituent amino acids. Glycine
represents about 1/3 of the amino acid residues in

2
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collagen. Like arginine, above, glycine is also used to
synthesize creatine. In this way it can support work
capacity (Factor 3).
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Vv
Summary
YT ¢nmph ")860 DPOI AOGAO AAOGA| T Pi AT O OAE

on four factors, the synergistic interactions of which
determine the strength of the muscle-building signals
being transmitted inside your body both at rest and
during exercise.

Damage control, loss prevention, work capacity
andpump8 ") 80 OAEAT OEOOO &I AOOAA 11 OEAC
because available evidence, including the results of their
own tests, indicated that both the factors themselves
and their interactions with one another could be
enhanced with certain nutrients. Furthermore, because
the interactions were synergistic, the results could
potentially be explosive if they were to be enhanced
with a combination of nutrients. (No nutrient is an
island.) This led to the development of the supplement
technology known as Muscle Synergy, released to the

consumer public in 2002.

—
I>

- O0AT A 3UTAOcCU OAI AET O Qi AAOA 1
successful products ever.
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Figure 6. The Muscle Synergy Formula

wDamage Control, Work Capacity, Loss Prevention Pump

Arginine, Citrulline, Ornithine

wPump, Loss Prevention, Work Capacity, Damage Control

wWork Capacity, Pump, Loss Prevention, Damage Control

wDamage Control, Loss Prevention, Work Capacity
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End Notes, Scientific Support

Notes

1. The Muscle Synergy testimonials which appear in this article were collected from
various Web sites, including the BI discussion forum located at:
http://beverlynutrition.com/6/ubb.x?s=7436095412&cdra=Y.

2. Comments from scientists, unless otherwise cited, were obtained during personal
communications between Bl and the indicated scientist.
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