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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 

ÈÅȭÓ been 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 

ÈÉÍ ÁÖÏÉÄ ÄÒÅÁÄÅÄ ȰÐÌÁÔÅÁÕÓȱȟ ÉÔ ÃÁÎ ÂÅ Á ÄÏÕÂÌÅ-edged 

sword. Little did he know that even highly trained 

bodÙÂÕÉÌÄÅÒÓ ÌÉËÅ ÈÉÍÓÅÌÆ ÁÒÅÎȭÔ ÉÍÍÕÎÅ ÔÏ ÍÕÓÃÌÅ ÃÅÌÌ 

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 

ÁÓ ÔÈÅÉÒ ×ÁÉÓÔÌÉÎÅÓ ÆÁÔÔÅÎÅÄȢ Ȱ%ØÅÒÃÉÓÅ ÁÌÏÎÅ ÄÉÄÎȭÔ ÓÅÅÍ ÔÏ 

ÂÅ ÃÕÔÔÉÎÇ ÉÔȟ Ȱ ÁÄÍÉÔÓ -ÉËÅȢ Ȱ7Å ÎÅÅÄÅÄ ÓÏÍÅÔÈÉÎÇ ÍÏÒÅȢȱ 

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 

ÃÏÍÅȢ 4ÈÅÙȭÖÅ ÊÕÓÔ ÓÅÅÎ ÓÃÉÅÎÔÉÆÉÃ ÅÖÉÄÅÎÃÅ ÔÈÁÔ ÔÈÅ ÓÁÍÅ 

supplement Tony can use to help push his biceps from 

υϊȢωȱ ÔÏ υϋȢωȱ ÁÎÄ ÈÉÓ ÂÅÎÃÈ ÐÒÅÓÓ ÆÒÏÍ χχω ÌÂ ÔÏ χόω ÌÂ 

can help them slow the decaying effects that aging is 

ÈÁÖÉÎÇ ÏÎ ÔÈÅÉÒ ÍÕÓÃÌÅÓ ÁÎÄ ÅÖÅÎ ÔÈÅ ÂÏÎÅÓ ÔÈÅÙȭÒÅ 

attached to.  
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Carey 

3ÉØ ÍÏÎÔÈÓ ÁÇÏȟ #ÁÒÅÙ ÆÅÌÔ ÈÅÒ ÂÏÄÙ ÆÁÔ ×ÁÓ ȰÇÒÏÓÓÌÙȱ ÈÉÇÈ 

and her muscle tone almost non-existent. A medical 

check-up revealed that her cholesterol was also elevated 

ɀnot hugely so, but enough to require intervention.  

As she approaches her 35th birthday, #ÁÒÅÙȭÓ 

ability to transform her body is suddenly looking well 

above average ɀÐÈÅÎÏÍÅÎÁÌȟ ÉÎ ÆÁÃÔȢ 4ÈÁÔȭÓ ÂÅÃÁÕÓÅ 

unlike many other women, she understands that her body 

is governed by the same muscle-building factors as 

ÅÖÅÒÙÏÎÅ ÅÌÓÅȭÓȢ !Ó Á ÒÅÓÕÌÔȟ ÓÈÅȭÓ about to embark on a 

resistance exercise program and begin taking a 

nutritional supplement technology that she would have 

ÄÉÓÍÉÓÓÅÄ ÁÓ ȰÏÎÌÙ ÆÏÒ ÂÏÄÙÂÕÉÌÄÅÒÓȱ ÎÏÔ ÌÏÎÇ ÁÇÏȢ  

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 will havÅ Á ÆÉÇÕÒÅ ÔÈÁÔȭÓ ÔÈÅ ÅÎÖÙ ÏÆ ÅÖÅÒÙ ×ÏÍÁÎ 

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 

ÅÖÅÎ ÔÈÒÅÅ ÓÔÅÐÓ ÂÁÃËȢ Ȱ-ÏÓÔ ÏÆ ÔÈÅ ÔÉÍÅ ) ÆÅÅÌ ÌÉËÅ )ȭÍ 

ÂÁÒÅÌÙ ÍÁÉÎÔÁÉÎÉÎÇȟȱ ÈÅ ÓÁÙÓȢ Ȱ'ÁÉning? That pretty much 

ÄÏÅÓÎȭÔ ÈÁÐÐÅÎȢȱ 

If Chris had a body like Hugh Jackmanȟ ÈÅȭÄ ÂÅ 

happy. "ÕÔ ÉÔȭÓ ÈÉÓ ÃÁÒÅÅÒ ÁÓ ÁÎ ÁÓÓÉÓÔÁÎÔ ÐÒÏÆÅÓÓÏÒ ÔÈÁÔ 

ÐÁÙÓ ÔÈÅ ÂÉÌÌÓȟ ÎÏÔ ×ÏÒËÉÎÇ ÏÕÔ ÏÒ ÁÃÔÉÎÇȢ (ÅȭÓ ÁÌÓÏ ÔÈÅ 

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 

ÂÉËÅȢ 7ÈÉÌÅ ÈÅȭÓ ÈÅÁÒÄ ÔÈÉÓ ÍÁÙ ÈÁÍÐÅÒ ÈÉÓ ÍÕÓÃÌÅ ÇÁÉÎÓȟ 

ÈÅȭÓ ÎÏÔ ÁÂÏÕÔ ÔÏ ÓÔÏÐ ÄÏÉÎÇ ÅÉÔÈÅÒȢ 3ÔÉÌÌȟ ÈÅȭÄ ÌÉËÅ ÔÏ 

ÍÉÎÉÍÉÚÅ ÁÎÙ ÁÎÔÁÇÏÎÉÓÔÉÃ ÅÆÆÅÃÔÓ ÉÆ ÉÔȭÓ ÐÏÓÓÉÂÌÅȢ 

That was 2009. The Chris of 2010 has updated his 

knowledge to the state of the arÔȢ .Ï× ÈÅȭÓ ÐÌÁÙÉÎÇ Á 

ÇÁÍÅ ÏÆ Ô×Ï ÓÔÅÐÓ ÆÏÒ×ÁÒÄȟ ÚÅÒÏ ÓÔÅÐÓ ÂÁÃËȟ ÈÅȭÓ ÈÁÐÐÉÅÒ 

×ÉÔÈ ÈÉÓ ÂÏÄÙ ÔÈÁÎ ÅÖÅÒ ÂÅÆÏÒÅȟ ÁÎÄ ÈÅ ÄÉÄÎȭÔ ÈÁÖÅ ÔÏ 

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.  
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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 

ingredients will allo× ÈÉÍ ÔÏ ÒÅÁÌÌÙ ÂÌÏ× ÔÈÅÍ ÕÐȢ 4ÈÁÔȭÓ 

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 

%ÖÅÒÙÏÎÅȭÓ ÍÕÓÃÌÅÓ ÓÐÅÁË ÔÈÅ same 

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 dayȢ 4ÈÅ ÍÉÓÔÁËÅ ÔÈÅÙ ÍÁÄÅ ÉÓÎȭÔ 

uncommon. Millions of people make itȢ 9ÏÕȭÒÅ ÅÓÐÅÃÉÁÌÌÙ 

prone to overlook these factors if you assume your 

ÍÕÓÃÌÅÓ ÓÐÅÁË Á ÄÉÆÆÅÒÅÎÔ ÌÁÎÇÕÁÇÅ ÔÈÁÎ ÅÖÅÒÙÏÎÅ ÅÌÓÅȭÓȢ 

4ÈÁÔ ÁÓÓÕÍÐÔÉÏÎ ÉÓ ÉÎÃÏÒÒÅÃÔȢ %ÖÅÒÙÏÎÅȭÓ 

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 

ÂÅ ÆÁÎÔÁÓÔÉÃ ÁÔ ÁÎÙ ÁÇÅȢ 4Ï ÔÈÅ ÅØÔÅÎÔ ÔÈÁÔ ÔÈÅÙȭÒÅ ÎÏÔȟ 

ÙÏÕȭÒÅ ÌÅÁÖÉÎÇ ÍÕÓÃÌÅ ÏÎ ÔÈÅ ÔÁÂÌÅ ÁÎÄ ÔÈÅ ÔÒÕÃËÌÏÁÄ ÏÆ 

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 
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upon by supplementing your training with nutrients. No 

nutrient is an island, of course. Those that have been 

scientificÁÌÌÙ ÓÈÏ×Î ÔÏ ÂÅ ÅÆÆÅÃÔÉÖÅȟ ÁÎÄ ÔÈÅÒÅ ÁÒÅÎȭÔ 

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. 
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I 

THE MUSCLE SYNERGY STORY 

BEGINS 

The Muscle Synergy story began quietly in the spring of 

2001 at Beverly International (BI) headquarters in Cold 

3ÐÒÉÎÇȟ +ÅÎÔÕÃËÙ ×ÈÅÎ ÔÈÅ ÃÏÍÐÁÎÙȭÓ ÐÒÏÄÕÃÔ 

development scientists asked themselves several 

probing questions. 

")ȭÓ ÓÃÉÅÎÔÉÓÔÓ ËÎÅ× ÔÈÁÔ ÉÎ ÏÒÄÅÒ ÔÏ ÂÕÉÌÄ ÍÕÓÃÌÅȟ 

ÍÕÓÃÌÅ ÐÒÏÔÅÉÎ ÓÙÎÔÈÅÓÉÓ ÍÕÓÔ ÂÅ ÉÎÃÒÅÁÓÅÄȢ )Æ ÉÔȭÓ 

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, 
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even at rest your muscles generate force, albeit only a 

small percentage (e.g. 1%-ςϷɊ ÏÆ ×ÈÁÔ ÔÈÅÙȭÒÅ 

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-ÂÕÉÌÄÉÎÇ ÓÉÇÎÁÌÓȟ ÔÈÁÔȭÓ ÎÏÔ ÔÏ ÓÁÙ ÎÏÎÅ ÁÒÅ 

transmitted during lower-resistance forms of exercise 

ÏÒ ÁÔ ÒÅÓÔȢ 2ÁÔÈÅÒȟ ÉÔȭÓ Á ÍÁÔÔÅÒ ÏÆ ÄÅÇÒÅÅȡ 4ÈÅ ÍÕÓÃÌÅ-

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-ɊȢ ɉȰ)ÔȭÓ ÔÏÏ ÌÉÇÈÔ ÔÏ ÂÕÉÌÄ ÍÕÓÃÌÅ ×ÉÔÈȦȱɊ 

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 

occurredi. Muscle gains tended to be even greater in 

these subjects than those who lifted heavier loads (80% 
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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 

ȰÐÕÍÐȱ ɉÄÉÓÃÕÓÓÅÄ ÌÁÔÅÒɊȟ ÔÈÅ ÕÎÄÅÒÌÙÉÎÇ ÃÏÍÐÏÎÅÎÔÓ ÏÆ 

which are enhanced by a combination of amino acids 

found in Muscle Synergy. 

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 ɀagain, no lifting of weights 

required. [Dr. Se-Jin Lee (MD, PhD), a professor and 

myostatin researcher at John Hopkins University, said 

ÔÈÁÔ ÍÉÃÅ ×ÈÏÓÅ ÍÙÏÓÔÁÔÉÎ ÇÅÎÅ ÈÁÄ ÂÅÅÎ ÄÅÌÅÔÅÄ ȰÌÏÏË 

ÌÉËÅ 3ÃÈ×ÁÒÚÅÎÅÇÇÅÒȢȱɎ !ÎÁÂÏÌÉÃ-androgenic steroids 

and growth hormone can also increase muscle mass 

independently of resistance exercise. 
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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 
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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 ")ȭÓ ÐÒÏÄÕÃÔ 

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? 

 Each of these factors impacts your average 

muscle-building signal strengÔÈȟ ×ÈÅÔÈÅÒ ÙÏÕȭÒÅ 

exercising or at rest. 

 The interactions between the factors are 

synergistic. 

 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 

ÇÒÅÁÔÅÒ ×ÈÅÎ ÔÈÅÙȭÒÅ ÅÎÈanced. One nutritional 

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 
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ingredients, on the other hand, the results can 

potentially be explosive. 

.ÅØÔ ÃÁÍÅ ")ȭÓ ÍÁÒËÅÔ ÁÎÁÌÙÓÉÓȢ )Ô ÉÎÄÉÃÁÔÅÄ ÔÈÁÔ 

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, BI decided 

to fill it with a supplement technology of its own. 

In 2002, Muscle Synergy was released to the 

ÃÏÎÓÕÍÅÒ ÐÕÂÌÉÃȢ )Ô ÒÅÍÁÉÎÓ ÔÏÄÁÙ ÏÎÅ ÏÆ ÔÈÅ ÃÏÍÐÁÎÙȭÓ 

most successful products ever. 
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Ȱɍ-ÕÓÃÌÅ 3ÙÎÅÒÇÙɎ ÉÓ ÔÈÅ ÍÏÓÔ 

effective product I've used, I 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 

Á×ÅÓÏÍÅȢȢȢÄÅÆÉÎÉÔÅÌÙ ×ÏÒÔÈ ÔÒÙÉÎÇȦȦȱ 

Ȱȣ) ÂÅÇÁÎ ÔÁËÉÎÇ ό ÔÁÂÌÅÔÓ ÔÈÅ ÆÉÒÓÔ 

week then increased my dose to 16 

tablets for weeks 2-8. I was at a 

plateau for the previous 3 months. In 

8 weeks I went from 182 lb and 15% 

body fat to 192 lb and 14% body fat. 

My upper leg increased in 

ÃÉÒÃÕÍÆÅÒÅÎÃÅ ÂÙ υȱ ÁÎÄ ÍÙ ÂÅÎÃÈ 

press went from 285 lb to 315 lb. 

This is the most growth I have had at 

any time in my history. The only 

ÃÈÁÎÇÅ ×ÁÓ -ÕÓÃÌÅ 3ÙÎÅÒÇÙȢȱ 
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II 

THE FOUR FACTORS MADE CLEAR 

Factor 1:  Damage Control 

ɉȰ$ÏÎȭÔ ÂÒÅÁË ÁÎÙÔÈÉÎÇȢȱɊ 

Damage control essentially comes down to not 

ȰÂÒÅÁËÉÎÇȱ ÔÈÅ ÐÒÅÃÉÏÕÓ ÃÁÒÇÏ ÏÆ ÍÕÓÃÌÅ ÃÅÌÌÓ ÙÏÕÒ ÂÏÄÙ 

ÁÌÒÅÁÄÙ ÃÁÒÒÉÅÓȢ )ÔȭÓ ÔÈÅ first of the four factors 

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 

ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÍÕÓÃÌÅ ÃÅÌÌ ÄÁÍÁÇÅȟ ÉÔȭÓ ÂÅÅÎ ÓÕÇÇÅÓÔÅd 

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. 
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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 playersiii. 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 

ÏÒ ÅØÅÒÃÉÓÉÎÇ Á ÍÕÓÃÌÅ ÔÈÁÔ ÎÏÒÍÁÌÌÙ ÄÏÅÓÎȭÔ ÇÅÔ ÍÕÃÈ 

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 severeiv. (The most common injury site 
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was the shoulder.) Even if the injury is minor, however, 

muscle-building signal strength may be impaired. 

7ÉÔÈ ÔÈÅ ÁÂÏÖÅ ÉÎ ÍÉÎÄȟ ")ȭÓ ÐÒÏÄÕÃÔ 

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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Potential Causes

ωinitiating a training program 
for the first time (beginners) 
or after a layoff

ωsudden change of training 
(e.g. switching from low to 
high reps, adding a new 
exercise, performing forced 
reps, reducing rest period 
length, emphasizing the 
eccentric phase of each rep)

ωtraining a muscle that 
normally gets little or no direct 
attention (e.g. abs, calves, 
hamstrings, neck, forearms)

Potential Effects

ωsore, stiff, swollen muscles

ωstrength loss (impaired force 
generation)

ωdelayed recovery

ωpoorer-quality pumps

ωreduced protein synthesis, 
increased protein catabolism

ωdepletion of satellite cells

ωmuscle atrophy or reduced 
hypertrophy

ωnegative mood, reduced 
motivation to train (reduced 
exercise adherence)

 

Figure 1. Potential Causes and Effects of 

Muscle Cell Damage. 
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&ÁÃÔÏÒ ςȡ ,ÏÓÓ 0ÒÅÖÅÎÔÉÏÎ ɉȰ+ÅÅÐ ×ÈÁÔ ÙÏÕ 

ÇÁÉÎȢȱɊ 

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 subjectsv. A rapid atrophy of type II muscle cells 

(discussed below) was noticeable after only ten days, 

resulting ÉÎ Á ÌÏÓÓ ÏÆ ÎÅÁÒÌÙ ÈÁÌÆ ÏÆ ÔÈÅ ÓÕÂÊÅÃÔȭÓ ÔÒÁÉÎÉÎÇ-

induced gainsȢ 4ÈÅ ÒÅÓÅÁÒÃÈÅÒÓ ÃÏÎÃÌÕÄÅÄȟ ȰOverall, 

these results suggest the involvement of myostatin in 
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the specific regulation of type II fiber size in human 

skeletal muscle atrophy.ȱ 

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 

ÃÉÒÃÕÍÆÅÒÅÎÃÅ ÏÆ #ÈÒÉÓȭÓ ÕÐÐÅÒ ÁÒÍ ÆÅÌÌ ÂÙ ÁÔ ÌÅÁÓÔ Á ϴ 

inch inside a mere twenty-four hours. While muscle 

mass may bounce back fairly readily upon resuming 

ÔÒÁÉÎÉÎÇȟ ÔÈÉÓ ÉÓÎȭÔ ÁÌ×ÁÙÓ ÔÈÅ ÃÁÓÅȢ 2ÅÓÅÁÒÃÈ ÉÎÄÉÃÁÔÅÓ 

that supplementation with ingredients in Muscle 

3ÙÎÅÒÇÙ ÃÁÎ ÓÐÅÅÄ ÕÐ ÔÈÅ ȰÒÅÇÁÉÎÉÎÇȱ ÐÒÏÃÅÓÓȟ ÉÆ Îot 

prevent losses from occurring in the first place. 
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Figure 2. Potential Causes and Effects of Muscle Loss. 

 

 

 

 

 

Potential Causes

ωdetraining or disuse

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

ωmuscle cell damage (Factor 1)

ωreduced work capacity (Factor 3)

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

ωsarcopenia and other muscle-wasting 
conditions

ωskipping meals, inconsistent protein intake

ωreduced insulin-induced suppression of 
protein catabolism

Potential Effects

ωreduced muscle mass, shape, tone, and 
definition

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

ωincreased body fat percentage

ωimpaired carbohydrate tolerance

ωreduced bone mass

ωnegative 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 

ÆÁÍÉÌÉÁÒ ×ÉÔÈȢ 4ÈÅÙȭÒÅ ÎÏÔ ÁÌÏÎÅȢ 2ÅÓÅÁÒÃÈÅÒÓ ÁÔ 4ÕÆÔÓ 

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 II, 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. 
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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 themvi. 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 mealvii. 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 
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your ability to maintain muscle mass, let alone increase 

it, at any age. 

Similar to damage control, BI 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 sarcopeniaviii. In 

fact, studies suggest that it can help people of all ages 

reduce muscle losses during detraining or disuse, and 

possibly even increase musÃÌÅ ÍÁÓÓȢ ")ȭÓ ÓÃÉÅÎÔÉÓÔÓ ×ÅÎÔ 

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.  

7ÅȭÌÌ ÄÉÓÃÕÓÓ ÂÏÔÈ ÏÆ ÔÈÅÍ ÓÏÏÎȢ 
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&ÁÃÔÏÒ σȡ 7ÏÒË #ÁÐÁÃÉÔÙ ɉȰ,ÉÆÔ ÍÏÒÅȢ 

2ÕÎ ÆÁÓÔÅÒȢȱɊ 

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 

ÓÔÒÅÎÇÔÈ ÔÈÁÔ ")ȭÓ ÓÃÉÅÎÔÉÓÔÓ ÃÈÏÓÅ ÔÏ ÆÏÃÕÓ ÏÎ ÉÓ ×ÏÒË 

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 

ÉÍÐÒÏÖÅ ÈÅÒ ×ÏÒË ÃÁÐÁÃÉÔÙȟ ×ÈÅÔÈÅÒ ÓÈÅȭÓ ÔÒÁÉÎÉÎÇ ÌÅÇÓ 

and abs or running on the treadmill. Doing so will allow 

#ÁÒÅÙȭÓ ÍÕÓÃÌÅÓ Ôo generate more force, burn more 

calories and produce stronger muscle-building signals. 

)Ô ÄÏÅÓÎȭÔ ÒÅÑÕÉÒÅ Á ÌÅÁÐ ÏÆ ÌÏÇÉÃ ÔÏ ÓÅÅ ÔÈÁÔ ÉÆ ÓÈÅ ËÅÅÐÓ 

this up it will result in more rapid losses of body fat and 

development of lean muscle mass, shape and tone. Her 
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goal of being mistaken for a figure competitor may not 

be so far out of reach after all. 

4ÈÅÒÅȭÓ ÎÏÔ Á ÓÉÎÇÌÅ ÐÅÒÓÏÎ ×ÈÏ ÃÁÎȭÔ ÂÅÎÅÆÉÔ 

ÆÒÏÍ ÁÎ ÉÎÃÒÅÁÓÅ ÉÎ ×ÏÒË ÃÁÐÁÃÉÔÙȢ )ÔȭÓ Á ÂÉÔ ÌÉËÅ 

increasing your intelligence.  
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Figure 3. Potential Causes and Effects of Low Work Capacity. 
 

 
 

 

Potential Causes

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

ωmuscle cell damage and 
soreness

ωdelayed recovery

ωsub-optimal muscle 
creatine/phosphocreatine 
levels

Potential Effects

ωeasily become tired (low 
endurance)

ωburn fewer calories

ωdifficulty controlling body fat

ωpoorer-quality pumps

ωreduced muscle-building 
signal strength

ωmuscle atrophy or reduced 
muscle hypertrophy
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&ÁÃÔÏÒ τȡ 0ÕÍÐ ɉȰ&ÉÌÌ ÔÈÅÍ ÁÎÄ ÔÈÅÙ ×ÉÌÌ 

ÇÒÏ×ȢȱɊ 

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 

ÃÏÍÐÏÎÅÎÔÓ ÁÆÆÅÃÔ ÅÖÅÒÙÏÎÅȭÓ ÁÂÉÌÉÔÙ ÔÏ ÍÁÉÎÔÁÉÎ ÏÒ 

increase muscle mass both during exercise and at rest, 

regardless of age or training background. 

Skeletal muscle has the unusual 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 

ÅÎÇÏÒÇÅÄȟ ÏÒ ȰÐÕÍÐÅÄȱȟ ×ÉÔÈ ÂÌÏÏÄȢ /Æ ÐÁÒÔÉÃÕÌÁÒ 
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importance is thaÔ ÙÏÕ ÄÏÎȭÔ ÒÅÓÔ ÔÏÏ ÌÏÎÇ ÂÅÔ×ÅÅÎ ÓÅÔÓȟ 

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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ȰKaatsu 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 ÏÆ ÏÎÅȭÓ ÌÏ×ÅÒ ÏÒ 

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.ȱ 

[emphasis added] 

7ÈÁÔ 3ÁÔÏ ÃÁÌÌÓ ȰÂÌÏÏÄ ÐÏÏÌÉÎÇ ÉÎ ÔÈÅ ÃÁÐÉÌÌÁÒÉÅÓ 

×ÉÔÈÉÎ ÔÈÅ ÌÉÍÂ ÍÕÓÃÕÌÁÔÕÒÅȱ ÉÓ ÅÓÓÅÎÔÉÁÌÌÙ Á ÐÕÍÐȢ "Ù 

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 BI 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 

×ÈÅÎ ÙÏÕȭÒÅ ÎÏÔ ÅØÅÒÃÉÓÉÎÇȢ 7ÈÉÌÅ ÔÈÅÓÅ ÅÖÅÎÔÓ ÍÁy be 

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 

ÏÎÅ ÏÆ ÔÈÅ ÍÁÉÎ ÏÂÊÅÃÔÉÖÅÓ ×ÈÅÎ ")ȭÓ ÐÒÏÄÕÃÔ 

development scientists began formulating Muscle 

Synergy. 

 



The Book of Muscle Synergy 
 

36 
 

III 

SAMPLE SYNERGY 

(ÁÖÉÎÇ ÄÅÓÃÒÉÂÅÄ ÔÈÅ ÆÏÕÒ ÆÁÃÔÏÒÓȟ ÉÔȭÓ ÎÏÔ ÈÁÒÄ ÔÏ ÓÅÅ 

ÈÏ× ÔÈÅÙ ÃÁÎ ÓÙÎÅÒÇÉÓÔÉÃÁÌÌÙ ÉÎÔÅÒÁÃÔȢ 7ÅȭÖÅ ÐÒÏÖÉÄÅÄ 

ÓÏÍÅ ÅØÁÍÐÌÅÓ ÏÆ ÔÈÉÓ ÓÙÎÅÒÇÙ ÁÂÏÖÅȢ .Ï× ÌÅÔȭÓ ÔÁËÅ Á 

closer look by considering Tony. 

4ÏÎÙȭÓ ÖÁÒÉÅÄ ÔÒÁÉÎÉÎÇ ÁÐÐÒÏÁÃÈ ÈÁÓ ÒÅ×ÁÒÄÅÄ 

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 

ÌÏ× ɉȰÐÌÁÔÅÁÕÓȱɊȢ 0ÌÕÓȟ ÉÔ ÍÁËÅÓ ÈÉÓ ×ÏÒËÏÕÔÓ ÍÏÒÅ ÆÕÎȢ  

,ÉËÅ ÁÎÙ ÁÐÐÒÏÁÃÈȟ ÈÏ×ÅÖÅÒȟ ÉÔ ÉÓÎȭÔ ÐÅÒÆÅÃÔȢ %ÁÃÈ ÎÅ× 

ÔÒÁÉÎÉÎÇ ÔÁÃÔÉÃ ÃÁÎ ÅØÐÏÓÅ 4ÏÎÙȭÓ ÍÕÓÃÌÅÓ ÔÏ ÓÏÍÅÔÈÉÎÇ 

to which they are relatively unaccustomed, resulting in 

events that may delay or reduce his gains, even in years 

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

 

Potential Causes

ωpoor endurance [e. g. resting 
too long between 
sets)(Factor 3)]

ωmuscle cell damage (Factor 
1)

ωimpaired vasodilation

ωsub-optimal production of 
NO

ωsub-optimal muscle cell 
glycogen

Potential Effects

ωsub-optimal muscle cell 
hydration

ωreduced protein synthesis, 
increased protein catabolism

ωreduced muscle-building 
signal strength

ωmuscle atrophy or reduced 
muscle hypertrophy
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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 

4ÏÎÙȭÓ ÔÒÉÅÄȟ ÅÖÅÎÔÕÁÌÌÙ ÔÈÅ ÍÕÓÃÌÅ-building signals 

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 

ÃÏÕÌÄ ÈÅ ÈÁÖÅ ÄÏÎÅ ÂÅÔÔÅÒȩ )ÔȭÓ ÐÏÓÓÉÂÌÅ ÔÈÁÔ ÈÅ ÃÏÕÌÄ 

have. The return to full-ÒÁÎÇÅ ÒÅÐÓ ×ÁÓ Á ȰÓÈÏÃËȱ ÔÏ 

4ÏÎÙȭÓ ÍÕÓÃÌÅÓȢ *ÕÄÇÉÎÇ ÂÙ ÔÈÅ ÁÍÏÕÎÔ ÏÆ ÓÏÒÅÎÅss he 

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 

ÓÌÏ×ÌÙȢ 4ÈÕÓȟ ÅÖÅÒÙ ȰÓÌÉÇÈÔÌÙȱ ÍÁÔÔÅÒÓȢ "ÅÓÉÄÅÓ ÐÏÓÓÉÂÌÙ 

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 

ÍÁÙ ÁÌÓÏ ÔÈÒÅÁÔÅÎ 4ÏÎÙȭÓ ÐÏÏÌ ÏÆ ÓÁÔÅÌÌÉÔÅ ÃÅÌÌÓȢ 4ÈÅ 

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

 

 

 

DamageControl

ωlocal exercise-induced muscle cell 
damage, muscle injuries

Loss Prevention

ωdetraining or disuse, loss of 
satellite cells, increased 
myostatin, muscle cell 
dehydration

Work Capacity

ωmuscle force-generating 
capacity, resistance to fatigue

Pump

ωvasodilation, NO, muscle cell 
hydration
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IV 

UNDER THE HOOD OF  

MUSCLE SYNERGY 

.Ï× ×ÅȭÒÅ ÒÅÁÄÙ ÔÏ ÌÏÏË ÁÔ -ÕÓÃÌÅ 3ÙÎÅÒÇÙȭÓ 

ingredients in detail.  

HMB (Hydroxymethylbutyrate),  

3000 mg per serving* 

Ȱ) ÌÏÖÅ ÔÈÉÓ ÓÔÕÆÆȟ ÉÔ ×ÏÒËÓ ÖÅÒÙ ×ÅÌÌȢ )Æ ÙÏÕ 

want strength, hardness and to get lean, 

then you need tÏ ÔÒÙ -ÕÓÃÌÅ 3ÙÎÅÒÇÙȢȱ* 

 Ȱɍ)ÔȭÓɎ ÂÅÅÎ ÁÂÏÕÔ χτ ÄÁÙÓȢ ) ÁÍ ÄÏÉÎÇ υφ ÉÎ 

ÔÈÅ ÍÏÒÎÉÎÇ ÁÎÄ υω ÉÎ ÔÈÅ ÁÆÔÅÒÎÏÏÎȢ ȣ) 

have gained 6 lbs. and my lifts have jumped 

pretty nicely to say the least. And I 

maintained this. I went up to 100 lb. 

dumbbell benches, which I 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. I 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 I can budget it, I will 

ÎÅÖÅÒ ÂÅ ×ÉÔÈÏÕÔ ÉÔ ÁÇÁÉÎȦȱɕ 

 Ȱɍ4ÏÄÁÙɎ ) ÔÒÉÅÄ ÍÙ ÍÁØ ÂÅÎÃÈ ÁÇÁÉÎȢ 

About a month ago I maxed at 195. Today I 

ÐÕÔ ÕÐ φχω ÐÏÕÎÄÓȣ) ÈÁÖÅ ÏÎÌÙ ÂÅÅÎ ÕÓÉÎÇ 

this product along with some protein. 

There is no way protein can increase my 

bench by 40lbs. in a month. So Muscle 

Synergy has to be it. Try and find out for 

ÙÏÕÒÓÅÌÆȦȱ 

[*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). 
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(-" ÉÓ Á ÍÅÔÁÂÏÌÉÔÅ ÏÆ ÌÅÕÃÉÎÅ ÔÈÁÔȭÓ ÐÒÏÄÕÃÅÄ ÉÎ 

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.  

4ÈÉÓ ÉÓÎȭÔ ÔÏ ÓÁÙ that every HMB study 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 

ÒÅÓÅÁÒÃÈÅÒÓ ÏÆÔÅÎ ÄÏÎȭÔ ÓÔÁÎÄÁÒÄÉÚÅ ÔÈÅÉÒ ÍÅÔÈÏÄÓȢ /ÎÅ 

study may have subjects performing 5 sets of squats; 

another, 10 sets. Then there are variables such as 

ÔÒÁÉÎÉÎÇ ÅØÐÅÒÉÅÎÃÅ ɉÉÎÃÌÕÄÉÎÇ ÈÏ× ÉÔȭÓ ÄÅÆÉÎÅÄ in the 

first place), rest period length (e.g. 30 sec vs. 2 min), the 



The Book of Muscle Synergy 
 

44 
 

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, BI 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 



The Book of Muscle Synergy 
 

45 
 

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. 

(ÅȭÓ ÁÌÓÏ ÁÎ ÁÕÔÈÏÒ ÏÆ Á ÎÕÍÂÅÒ ÏÆ ÔÈÅ ÓÔÕÄÉÅÓ ÔÈÁÔ ÈÁÖÅ 

been published on this ingredient to date. While 

Rathmacher admits that trained athletes may in some 

cases notice benefits that are smaller in magnitude, 

ÔÈÅÒÅ ÉÓ ÓÔÉÌÌ Á ÂÅÎÅÆÉÔȢ Ȱ4ÈÅ ÄÉÆÆÅÒÅÎÃÅÓ ÉÎ ÌÅÁÎ ÍÁÓÓ 

ÇÁÉÎÓ ÈÁÖÅ ÂÅÅÎ ÓÈÏ×Î ÔÏ ÂÅ ÈÉÇÈÌÙ ÓÉÇÎÉÆÉÃÁÎÔȟȱ ÈÅ ÓÁÙÓȢ  

Dose may explain some of the variability, 

2ÁÔÈÍÁÃÈÅÒ ÅØÐÌÁÉÎÓȢ Ȱ-ÁÎÙ ÈÉÇÈÌÙ ÔÒÁÉÎÅÄ individuals 

have much larger muscle mass than untrained 

individuals and the optimal dosage is 38 mg HMB per kg 

[2.2 lb] body weight. Therefore trained individuals need 

ɍÍÕÃÈɎ ÍÏÒÅ (-" ÂÁÓÅÄ ÏÎ ÂÏÄÙ ×ÅÉÇÈÔȢȱ ɍ") Ï×ÎÅÒ 

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 

ȰÓÔÕÄÙ ÏÆ ÓÔÕÄÉÅÓȢȱ !Ó 0È$ ÃÁÎÄÉÄÁÔÅ *ÁÃÏÂ 7ÉÌÓÏÎ ÆÒÏÍ 

Florida State University points out, one of the problems 

with a meta-ÁÎÁÌÙÓÉÓ ÉÓ ÔÈÁÔ ÉÔ ÐÏÏÌÓ ÔÏÇÅÔÈÅÒ ȰÂÁÄȱ ÁÎÄ 

ȰÇÏÏÄȱ ÓÔÕÄÉÅÓ ÓÏ ÔÈÁÔ ÔÈÅ ÁÖÅÒÁÇÅ ÏÕÔÃÏÍÅȟ ÏÒ ÅÆÆÅÃÔ 

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 

7ÉÌÓÏÎȭÓ ÓÔÕÄÉÅÓ ÁÎÄ ÔÈÏÓÅ ÏÆ ÒÅÓÅÁÒÃÈÅÒÓ ÌÉËÅ (ÁÌÅvy 

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 

ÃÁÐÁÃÉÔÙ ÁÆÔÅÒ ÅØÅÒÃÉÓÅ ɉ&ÁÃÔÏÒ σɊȢ 7ÈÁÔȭÓ encouraging is 
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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 resÕÌÔÓ ÔÈÁÔ ÄÏÎȭÔ ÁÃÈÉÅÖÅ 

ÓÔÁÔÉÓÔÉÃÁÌ ÓÉÇÎÉÆÉÃÁÎÃÅ ÉÎ ÔÈÅ ÌÁÂȟ ÔÈÉÓ ÄÏÅÓÎȭÔ ÍÅÁÎ ÔÈÅÙ 

×ÏÎȭÔ ÂÅ ÉÍÐÏÒÔÁÎÔ ÔÏ ÙÏÕ ÉÎ ÔÈÅ ÒÅÁÌ ×ÏÒÌÄȢ Ȱ7Å ÁÓ 

scientists always talk very carefully about our 

conclusions. To be significant it has to have a p value of 

πȢπυȟȱ ÈÅ ÅØÐlains. In a study where 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 

πȢπχȟ Ȱ×ÈÉÃÈ ÆÏÒ ÁÌÌ ÉÎÔÅÎÔÓ ÁÎÄ ÐÕÒÐÏÓÅÓ ÉÓ ÓÉÇÎÉÆÉÃÁÎÔȟ 

ÂÕÔ ×Å ÃÁÎÎÏÔ ÓÁÙ ÔÈÉÓ ÄÉÒÅÃÔÌÙȢ 4ÈÁÔȭÓ ×ÈÙ ÉÎ ÔÈÅ ÓÔÕÄÙ 

×Å ÓÁÉÄ ÉÔ ÉÓ ȬÎÏÔ ÃÌÅÁÒȢȭ "ÕÔ ÉÎ ÎÏÒÍÁÌ ÔÅÒÍÓ ÉÔ ×ÁÓ ÒÅÁÌÌÙ 

ÃÌÅÁÒ ÔÏ ÍÅ ÔÈÁÔ (-" ÈÁÄ ÁÎ ÅÆÆÅÃÔȟȱ ÈÅ ÃÏÎÃÌÕÄÅÓȢ 

Scientists use the levels of the enzyme lactate 

dehydrogenase (LDH) as a marker of muscle damage. 

7ÉÌÓÏÎȭÓ ÔÅÁÍ ÆÏÕÎÄ ÔÈÁÔ (-" ÓÕÐÐÌÅÍÅÎÔÁÔÉÏÎ 

prevented LDH levels from rising after exercise, 

ÉÎÄÉÃÁÔÉÎÇ ÔÈÁÔ ÔÈÅ ÓÕÂÊÅÃÔÓȭ ÍÕÓÃÌÅ ÃÅÌÌÓ ÓÕÆÆÅÒÅÄ ÌÅÓÓ 

damage. These results did achieve statistical 

significance. And the timing of HMB seemed to make an 

ÉÍÐÏÒÔÁÎÔ ÄÉÆÆÅÒÅÎÃÅȢ (Å ÅØÐÌÁÉÎÓȟ Ȱ7Å ÆÏÕÎÄ ÔÈÁÔ ÉÎ ÔÈÅ 
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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] 

ÔÏ ÔÁËÅ (-" ÂÅÆÏÒÅ ÅØÅÒÃÉÓÅȢȱ 

Obviously damage control (Factor 1) and work 

capacity (Factor 3) have the potential to affect the 

ÑÕÁÌÉÔÙ ÏÆ ÙÏÕÒ ÐÕÍÐÓ ɉ&ÁÃÔÏÒ τɊȢ  (Ï×ÅÖÅÒȟ ")ȭÓ 

product development scientists were also interested in 

(-"ȭÓ ÐÏÔÅÎÔÉÁÌ ÔÏ ÈÅÌÐ ÕÓÅÒÓ ÍÁØÉÍÉÚÅ ÌÏÓÓ ÐÒÅÖÅÎÔÉÏÎ 

(Factor 2). 

Aston University was founded in Birmingham, 

%ÎÇÌÁÎÄ ÉÎ ρψωυȢ )ÔȭÓ ÈÅÒÅ ÔÈÁÔ ÙÏÕȭÌÌ ÆÉÎÄ $ÒȢ -ÉÃÈÁÅÌ 

4ÉÓÄÁÌÅȟ ÏÎÅ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÌÅÁÄÉÎÇ ÒÅÓÅÁÒÃÈÅÒÓ ÏÎ ÔÈÅ 

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.  

A ÌÉÔÔÌÅ ÏÖÅÒ ρππ ÍÉÌÅÓ ÓÏÕÔÈÅÁÓÔ ÏÆ 4ÉÓÄÁÌÅȭÓ ÌÁÂ 

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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ÏÆ ÓÕÂÊÅÃÔÓȟ (Ï×ÁÔÓÏÎȭÓ ÔÅÁÍ ÒÅÐÏÒÔÅÄ ÐÏÓÉÔÉÖÅ ÅÆÆÅÃÔÓ 

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: 

 Nissen et al.ix 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 lb, whereas those 

getting the placebo only increased it by 5 lb. Also, 

subjects taking HMB gained strength during the 

first week of training, whereas those who ÄÉÄÎȭÔ 

lost it. 

 Thomson et al.x 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 eÓÔÉÍÁÔÅÄ ÔÏ ÂÅ ÔÈÅ ȰÓÍÁÌÌÅÓÔ 

×ÏÒÔÈ×ÈÉÌÅ ÅÆÆÅÃÔȱ ɉͻυȢφϻɊȢ 4ÈÅÙ ÓÕÇÇÅÓÔÅÄ ÔÈÁÔ 

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 al.xii 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 

VO2max (Factor 3) by twice as much (15.5% 

increase) as those taking a placebo. The 

rÅÓÅÁÒÃÈÅÒÓ ÒÅÍÁÒËÅÄ Ȱȣour findings suggest that 

during intense endurance training, HMB 
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supplementation might support the improvement 

in pH-ÂÕÆÆÅÒÉÎÇ ÃÁÐÁÃÉÔÙ ÉÎÄÕÃÅÄ ÂÙ ÔÒÁÉÎÉÎÇȢȱ In 

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: 

 Decrease in muscle damage and soreness  

 Faster recovery of force-generating capacity 

(Factor 3) following exercise 

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

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

or more 

 Increase in lean body mass of 0.36%/week 

[equivalent to 1.9 kg (4.2 lb) over 3 weeks of 

training] and up to 43% more than subjects 

taking a placebo 

 Decrease in body fat percentage up to 1.5% or 

more 

 Satellite cell protection (Factor 2): Kornasio et 

al.xiii: ȰTaken 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 

ÆÒÏÍ ÄÅÐÌÅÔÉÏÎ ÂÙ ÁÐÏÐÔÏÓÉÓȢȱ 
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Dr. Rathmacher of Iowa State University sums up the 

benefits of HMB supplementation as follows: 

 

ȰIn 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.ȱ 

)ÔȭÓ ÎÁÔÕÒÁÌ ÔÏ ÁÓË ÉÆ ÙÏÕ ÃÁÎ ÇÅÔ ÅÎÏÕÇÈ (-" ÆÒÏÍ ÙÏÕÒ 

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 

ÅØÐÅÎÓÉÖÅɊȟ ÙÏÕȭÄ ÓÔÉÌÌ ÏÎÌÙ ÂÅ ÌÏÏËÉÎÇ ÁÔ ςȢτ Ç ÏÆ (-"Ȣ 

Rathmacher relates: 

ȰOrdinarily 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-lb 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 

ÐÅÒ ÄÁÙ ÂÁÓÅÄ ÏÎ ÔÈÅÉÒ ÂÏÄÙ×ÅÉÇÈÔȢȱ 

Creatine, 3000 mg per serving* 

 Ȱ[Muscle Synergy] was recommended to 

me from a close friend who had won 

several major body building contest in the 

states and at first I was not sure since I was 

getting good results from the products I've 

been using in the past. My first bottle, 

everything rocked! I gained nice mass, 

benching, squats, etc. jumped big time, I 

got over the hump, which was great for me. 

I definitely would recommend this product. 

Eating properly and doing cardio work 

always helps. At the D1 University I attend 
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I can out bench the majority of the 

collegiate athletes including football! I still 

ÕÓÅ ÔÈÉÓ ÐÒÏÄÕÃÔ ÎÏ×Ȣȱ 

[*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.] 

")ȭÓ ÐÒÏÄÕÃÔ ÄÅÖÅÌÏÐÍÅÎÔ ÓÃÉÅÎÔÉÓÔÓ ÓÅÌÅÃÔÅÄ 

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 Volekxiv 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 

280 lb to 406 lb, a 126-lb leap. 

#ÒÅÁÔÉÎÅȭÓ ÅÆÆÅÃÔÓ ÏÎ ×ÏÒË ÃÁÐÁÃÉÔÙ ÓÔÅÍ ÁÔ ÌÅÁÓÔ 

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 al.xv 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 

ÇÒÏÕÐȟ ×ÈÅÒÅÁÓ ÔÈÅÙ ÄÉÄÎȭÔ ÒÉÓe at all in subjects taking 

creatine. 

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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Ȱ4ÁËÅÎ ÔÏÇÅÔÈÅÒȟ ÉÔ ÉÓ ÅÖÉÄÅÎÔ ÆÒÏÍ ÔÈÅ 

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.ȱ 

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 al.xvi 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  

Ȱ#ÒÅÁÔÉÎÅ ÓÕÐÐÌÅÍÅÎÔÁÔÉÏÎ ÐÏÓÔ-exercise 

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 ÔÒÁÉÎÉÎÇȢȱ 

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 

alonexviiȢ 4ÈÅÙ ÃÏÎÃÌÕÄÅÄȟ Ȱ4ÈÅ ÅÆÆÅÃÔÓ of resistance 

ÔÒÁÉÎÉÎÇ ÏÎ ÓÅÒÕÍ ÌÅÖÅÌÓ ÏÆ ÍÙÏÓÔÁÔÉÎȣÍÁÙ ÅØÐÌÁÉÎ ÔÈÅ 

increased muscle mass that is amplified by creatine 

ÓÕÐÐÌÅÍÅÎÔÁÔÉÏÎȢȱ 

Dalbo et al. considered the evidence in favor of 

creatine supplementation strong enough to tell doctors 

to recommend ÉÔ ÔÏ ÔÈÅÉÒ ÐÁÔÉÅÎÔÓȢ Ȱ0ÈÙÓÉÃÉÁÎÓ ÓÈÏÕÌÄ 

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.ȱ  

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, 

ȰÒÅÓÅÁÒÃÈ ÉÎ ÏÌÄÅÒ ÐÏÐÕÌÁÔÉÏÎÓ ÓÈÏÕÌÄ ÆÏÃÕÓ ÏÎ the ideal 

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 adultÓȢȱ *ÕÄÇÉÎÇ ÂÙ ÔÈÅÉÒ 

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 Sharpxviii 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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 Placebo group: 1 kg (2.2 kb) 

 HMB only: 1.34 kg (2.95 lb) 

 Creatine only: 2.01 kg (4.42 lb) 

 Creatine + HMB: 3.4 kg (7.5 lb)  

The subjects taking creatine + HMB also gained more 

ÓÔÒÅÎÇÔÈȢ Ȱ!ÃÃÕÍÕÌÁÔÅÄ ÓÔÒÅÎÇÔÈȱȟ ÁÓ ÔÈÅ ÒÅÓÅÁÒÃÈÅÒÓ 

termed it, increased by 19.72 kg (43.34 lb) 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 

Ȱ-ÕÓÃÌÅ 3ÙÎÅÒÇÙ ÉÓ ÉÎÃÒÅÄÉÂÌÅȢ ) ÈÁÄ 

experience with HMB before and got an 

incredible strength increase but when that 

combines with the explosive effect of 
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creatine and the everlasting pumps from 

arginine it just can't get any more perfect.ȱ 

 Ȱ4ÈÉÓ ÉÓ ÐÒÏÂÁÂÌÙ ÔÈÅ ÂÅÓÔ ÐÒÏÄÕÃÔ )΄ÖÅ ÅÖÅÒ 

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 itȭs worth the extra money. I'm doing 

hardcore cardio right now on the days I 

donȭÔ lift and my strength and muscle is 

ÓÔÉÌÌ ÉÎÃÒÅÁÓÉÎÇȢ )ÎÃÒÅÄÉÂÌÅȢȱ 

Ȱ) ×ÁÓ ÕÓÉÎÇ -ÕÓÃÌÅ 3ÙÎÅÒÇÙ ÆÏÒ Á ÆÅ× ÙÅÁÒÓ 

and stopped using it. I started using [a 

nitric oxide product by] Six Star that I 

bought at Walmart. I noticed that [my 

muscles] lost strength, power, 

ÅØÐÌÏÓÉÖÅÎÅÓÓȟ ÈÁÒÄÎÅÓÓȣÁÎÄ Á ÌÉÔÔÌÅ ÂÉÔ ÏÆ 

ÓÉÚÅȢ ) ÃÁÎȭÔ ÂÅÌÉÅÖÅ ÈÏ× bad I got.... I just 

started using Muscle Synergy again and 

)ȭÍ ÖÅÒÙ ÈÁÐÐÙȢ ) ÒÅÃÏÍÍÅÎÄ ÔÈÉÓ product 

pre-×ÏÒËÏÕÔ ÁÓ ÔÈÅ ÂÅÓÔ ÔÈÉÎÇ )ȭÖÅ ÅÖÅÒ 

used. I 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. 

4ÈÁÎË ÙÏÕȟ "ÅÖÅÒÌÙȦȱ 

")ȭÓ ÐÒÏÄÕÃÔ ÄÅÖÅÌÏÐÍÅÎÔ ÓÃÉÅÎÔÉÓÔÓ ÁÄÄÅÄ ÁÒÇÉÎÉÎÅȟ 

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%xx. 

/Æ ÃÏÕÒÓÅȟ ÉÆ ÙÏÕȭÒÅ ÌÉËÅ ÍÏÓÔ ÏÆ ")ȭÓ ÃÕÓÔÏÍÅrs, 

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 

ÒÅÓÐÏÎÓÅ ÔÏ ÁÒÇÉÎÉÎÅȟ ȰÉÆ ÙÏÕ ÃÏÕÌÄ ÉÎÃÒÅÁÓÅ ÙÏÕÒ '( 

levels by 100% with arginine ingestion, it potentially 

could increase your lean mass. The unknown question 

ÉÓ ÈÏ× ÍÕÃÈȢȱ 3ÈÅ ÁÄÄÓ ÔÈÁÔ ÁÒÇÉÎÉÎÅ ÓÕÐÐÌÅÍÅÎÔÁÔÉÏÎ 

ÍÁÙ ÐÒÏÄÕÃÅ ÇÒÅÁÔÅÒ ÉÎÃÒÅÁÓÅÓ ÉÎ ÌÅÁÎ ÍÁÓÓ ÉÆ ÙÏÕȭÖÅ 

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 

ÏÂÊÅÃÔÉÖÅÓȟ ×ÈÁÔ ")ȭÓ ÐÒÏÄÕÃÔ ÄÅÖÅÌÏÐÍÅÎÔ ÓÃÉÅÎÔÉÓÔÓ 

×ÅÒÅ ÍÏÓÔ ÉÎÔÅÒÅÓÔÅÄ ÉÎ ×ÅÒÅ ÁÒÇÉÎÉÎÅȭÓ ÅÆÆÅÃÔÓ ÏÎ 

vasodilation, the single most critical determinant of the 

ÐÕÍÐ ɉ&ÁÃÔÏÒ τɊȢ )ÔȭÓ ÌÁÒÇÅÌÙ ÆÏÒ ÔÈÉÓ ÒÅÁÓÏÎ ÔÈÁÔ ÔÈÅÙ 

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 

ÁÍÏÕÎÔÓ ÄÏÎȭÔ ÐÒÏÄÕÃÅ ÔÈÅ ÅØÐÅÃÔÅÄ ÅÆÆÅÃÔÓȢ ! ÆÉÎÇÅÒ ÏÆ 

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.  

)ÔȭÓ ÂÅÅn estimated 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%. 

BI 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 

of BIȭÓ ÐÒÏÄÕÃÔ ÄÅÖÅÌÏÐÍÅÎÔ ÓÃÉÅÎÔÉÓÔÓ ÔÈÁÔ Á ÌÁÒÇÅÒ ÄÏÓÅ 

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 

ÁÌÏÎÅ ÉÓÎȭÔ ÅÎough to cope with 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. 

#ÉÔÒÕÌÌÉÎÅ ÃÁÎ ÂÅ ÃÏÎÖÅÒÔÅÄ ÉÎÔÏ ÁÒÇÉÎÉÎÅȢ )Î ÆÁÃÔȟ ÉÔȭÓ 
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consiÄÅÒÅÄ ÔÈÅ ÂÏÄÙȭÓ ȰÐÒÅÆÅÒÒÅÄȱ ÐÒÅÃÕÒÓÏÒ ÔÏ ÁÒÇÉÎÉÎÅ 

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) individualsxxii 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 

ÔÈÁÔ ÔÈÉÓ ÉÓ ÁÎ ÅÆÆÅÃÔ ÙÏÕ ÃÁÎȭÔ ȰÏÖÅÒÒÉÄÅȱ ÂÙ ÔÁËÉÎÇ ÍÏÒÅ 

arginine. (This is an important benefit for athletes who 

may want to use Muscle Synergy long term.)  
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#ÁÌÄ×ÅÌÌȭÓ ÌÁÂ ÈÁÓ ÄÅÍÏÎÓÔÒÁÔÅÄ ÔÈÁÔ ÉÎ ÁÎÉÍÁÌÓȟ 

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 

resistance-ÅØÅÒÃÉÓÉÎÇ ÈÕÍÁÎÓȩ #ÁÌÄ×ÅÌÌ ÓÁÙÓ Ȱ9ÅÓȢȱ 

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 

ÆÏÒ ÓÕÂÓÔÒÁÔÅȟ ÈÅ ÅØÐÌÁÉÎÓȢ Ȱ)Î ÔÈÉÓ ÃÁÓÅȟ ÓÕÐÐÌÅÍÅÎÔÉÎÇ 

with arginine or arginine precursors [e.g. citrulline] is 

×ÈÅÎ ÙÏÕ ÍÉÇÈÔ ÓÅÅ ÔÈÅ ÇÒÅÁÔÅÓÔ ÅÆÆÅÃÔÓȢȱ 

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 ÓÔÒÏÎÇ ÁÓ ÆÏÒ ÃÉÔÒÕÌÌÉÎÅȟ ÉÔȭÓ 

there. Furthermore, consumers seem to be happier with 
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it in Muscle Synergy formula, as testimonials like those 

ÆÏÕÎÄ ÔÈÒÏÕÇÈÏÕÔ ÔÈÉÓ ÁÒÔÉÃÌÅ ÁÎÄ ")ȭÓ Ï×Î ÔÅÓÔÓ 

confirm. 

Glycine, 1200 mg 

Ȱ7Ï×Ȣ 4ÈÁÔ ÉÓ all I can say about this 

product. I havenȭt been too successful in the 

past with other creatine or arginine 

products, but I 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 25lbs. Best supp. I 

ÈÁÖÅ ÅÖÅÒ ÕÓÅÄȢ ()'(,9 2%#/-%.$%$ȦȦȦȱ 

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 
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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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V 

Summary 

)Î ςππρȟ ")ȭÓ ÐÒÏÄÕÃÔ ÄÅÖÅÌÏÐÍÅÎÔ ÓÃÉÅÎÔÉÓÔÓ ÃÌÏÓÅÄ ÉÎ 

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 

and pumpȢ ")ȭÓ ÓÃÉÅÎÔÉÓÔÓ ÆÏÃÕÓÅÄ ÏÎ ÔÈÅÓÅ ÆÏÕÒ ÆÁÃÔÏÒÓ 

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. 

-ÕÓÃÌÅ 3ÙÎÅÒÇÙ ÒÅÍÁÉÎÓ ÔÏ ÄÁÔÅ ÏÎÅ ÏÆ ")ȭÓ ÍÏÓÔ 

successful products ever. 
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Figure 6. The Muscle Synergy Formula 

 

 

ωDamage Control, Work Capacity, Loss Prevention Pump

HMB

ωPump, Loss Prevention, Work Capacity, Damage Control

Arginine, Citrulline, Ornithine

ωWork Capacity, Pump, Loss Prevention, Damage Control

Creatine

ωDamage Control, Loss Prevention, Work Capacity

Glycine
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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 BI and the indicated scientist. 
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