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ot a day goes by without an-
other new “revolutionary” sports 
supplement being offered to 
bodybuilders. Some supplements 
have value, but others are based 
on either poor or nonexistent 
science. Occasionally, however, a 

supplement appears on the market that works pre-
cisely as advertised. Case in point: creatine. Its effec-
tiveness is confirmed by countless scientific studies, 
and most scientists agree that it works for 80 percent 
of those who use it.

What makes creatine especially enticing for body-
builders is that it’s almost specific for bodybuilding. 
Bodybuilding training is anaerobic, meaning that 
it relies on energy systems that differ from those of 
aerobic exercise. Creatine not only helps maximize 
muscle efficiency for anaerobic exercise but also 
helps delay fatigue in working muscle. Add to that 
creatine’s promotion of anabolic, or growth, reac-
tions in muscle, and you can see why it is so popular 
among bodybuilders and other athletes who engage 
in short, high-intensity workouts.

One way that creatine helps increase training 
intensity is through a buffering action in muscle. The 
onset of muscle fatigue during any high-intensity 
set is heralded by a burning sensation in the trained 
muscle, caused by an accumulation of lactic acid, a 
by-product of anaerobic energy metabolism. Recent 
research confirms that acid protons, not the lactate 
portion of the compound, are the primary cause of 
muscle failure.

Buildup of acidity in muscle throws a metabolic 

monkey wrench in the energy machinery of muscle. 
When enzymes involved in muscle energy produc-
tion are inhibited, the muscle can’t function until 
the excess acidity is cleared away. The body’s buffer 
mechanisms neutralize excess acidity.

In the blood, the primary buffer is sodium bicar-
bonate, or baking soda, along with various proteins 
and hemoglobin. Several studies have demonstrated 
that it can function as an ergogenic aid to decrease 
muscular fatigue. On the other hand, the amount 
of sodium bicarb the body needs for that (300 mil-
ligrams per kilogram of bodyweight) is uncomfort-
ably close to the dose that produces such unpleasant 
side effects as explosive diarrhea. Gastrointestinal 
discomfort, bloating and cramps are related to the 
sodium content, and bicarb reacts with hydrochloric 
acid in the stomach, generating a large amount of 
carbon dioxide that distends the stomach wall and 
leads to bloating. Drinking more water diminishes 
those side effects, and you have to take the bicarb 
one hour prior to activity.

Sodium bicarb isn’t an efficient ergogenic aid for 
bodybuilding, however, because it works best for ex-
ercise or activity that lasts one to seven minutes. The 
average bodybuilding set lasts less than 20 seconds.

Bicarb’s high sodium content promotes water 
retention—taboo for any bodybuilder. In suscep-
tible people, retained sodium can precipitate high 
blood pressure, with all its attendant negative health 
effects, particularly on the cardiovascular system. 
Other substances that retain sodium and water in 
the body, such as anabolic steroids, aggravate the 
effect.
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Other substances make it pos-
sible to avoid the high-sodium lev-
els of sodium bicarb—for example, 
potassium bicarb. Potassium’s alka-
line properties help reduce excess 
acidity, but potassium bicarb is far 
less readily available than sodium 
bicarb. What’s more, release of 
potassium from working muscle 
is implicated in muscle fatigue, 
and high blood levels of potassium 
could have adverse effects on nor-
mal heart rhythm.

Another problem with bicarb 
buffers—sodium bicarb, as well as 
phosphate and citrate—that makes 
them not very useful for bodybuild-
ing training is that they work only in 
the blood. They cannot diffuse into 
muscle, the true site of fatigue, in 
sufficient amounts to be effective. 
So while useful for decreasing blood 
acidity levels, they do little or noth-
ing to dispel muscle fatigue. 

A true intramuscular buffer could 
have enormous effects on workout 
efficiency and muscular gains. Mus-
cle contains natural, built-in buf-
fers to deal with high-acidity levels, 
primarily carnosine. Carnosine was 
so named because it was discovered 
in meat—which is muscle—back 
in 1900 by Russian scientists. Later 
research showed that it’s a dipep-
tide, meaning that it consists of two 
bonded amino acids, beta-alanine 
and L-histidine. Beta-alanine is 
found in small amounts in protein, 
such as chicken, and in humans 
it’s a by-product of the metabolism 
of nucleic acids. It also forms part 
of the structure of the B-complex 
vitamin pantothenic acid. When 
metabolized, beta-alanine degrades 
into acetic acid, better known as 
vinegar.

L-histidine is a common amino 
acid. It’s the precursor of the chemi-

cal histamine, which plays a role in 
allergic reactions and sexual or-
gasms. Histamine is a potent dilator 
of blood vessels lying just under the 
skin, an uncomfortable but harm-
less effect you see when you take a 
large dose of the vitamin niacin and 
your skin flushes.

Carnosine is synthesized in mus-
cle from beta-alanine and histidine 
through the actions of carnosine 
synthetase. The enzyme that de-
grades carnosine, known as carnosi-
nase, is present in kidneys, liver and 
blood plasma but not in muscle.

Carnosine is valuable to those 
engaged in intense training because 
it buffers, or neutralizes, excess acid 
produced during anaerobic me-
tabolism. High levels of carnosine 
in muscle yield increased muscular 
strength, endurance and recovery, 
which means you can train much 
harder before muscle fatigue sets in.

A true intramuscular buffer could have enormous 
effects on workout efficiency and muscular gains.
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High levels of 
carnosine in muscle 
yield increased 
muscular strength, 
endurance and 
recovery, which 
means you can 
train much harder 
before muscle 
fatigue sets in.

So if carnosine is such an efficient 
ergogenic aid, it would make sense 
to take carnosine supplements—or 
would it? Carnosine supplements 
are quite expensive. Even worse, 
because carnosinase is ubiquitous, 
taking carnosine orally would likely 
have little effect on muscle buffer-
ing. Those who consistently exercise 
also experience increased carnosi-
nase activity.1

One way to overcome the enzyme 
barrier would be to inject carnosine 
directly into muscle. A prominent 
trainer who does that with his ath-
letic clients reports excellent results. 
On the other hand, carnosine injec-
tions are not commercially available 
and must be specially prepared by 
a lab or pharmacy. Another way to 
overcome the carnosinase barrier 
is to use a form of carnosine not 
susceptible to degradation, such as 
N-acetyl-carnosine. So far, however, 
that is used only in carnosine-based 
eye drops.2

You might take the individual 
components of carnosine—beta-
alanine and histidine—and hope 
that they convert into carnosine in 
muscle. Beta-alanine and histidine 
alone provide no buffering effects; 
they become active only when 
enzyme action converts them into 
carnosine.

Studies have shown that what 
limits carnosine synthesis in the 
body isn’t histidine, which is found 
in nearly all protein foods, but the 
far rarer substance, beta-alanine. 
Muscle apparently contains enough 
histidine to provide the necessary 
substrate for carnosine synthesis, 
provided that beta-alanine is also 
present.

Baking soda isn’t an efficient 
buffer because it works best 
for activity that lasts one to 
seven minutes.

A Closer Look at 

Carnosine

Scientists first became aware 
of the potent buffering effects of 
carnosine in 1953, during experi-
ments with isolated frog muscle, 
the results of which showed that 
when exposed muscles were 
infused with carnosine, they ac-
cumulated large amounts of lactic 
acid without any notable signs 
of fatigue. Later studies proved 
the existence of carnosine in 
human muscle, especially in type 
2 muscle fibers, the fast-twitch 
fibers that are most prone to both 
growth and fatigue. The initial 
enthusiasm for carnosine was 
tempered by a 1992 study that 
showed it to contribute only 7 
percent to human muscle-buffer-
ing capability. But an earlier study 
suggested that carnosine and its 
methylated version, anserine, 
contribute more than 40 percent 
of muscle-buffering capacity.3 
Anserine, by the way, is found in 
many species of animals, such 
as chickens, but doesn’t occur in 
human muscle and would thus be 
useless as a supplement.

Carnosine has other proper-
ties useful to both exercise and 
health. In addition to the buildup 
of acidic protons, muscle fatigue 
is caused by increased levels 
of by-products of oxygen me-
tabolism known as free radicals, 
unpaired electrons that inhibit 
energy systems in muscle and 
that are involved in delaying 
muscle recovery after training, as 
well as by the buildup of acidic 
protons.

Free radicals are processed by 
antioxidants that occur naturally 
in the body or that are found in 
foods, such as vitamins E and C. 
Carnosine, too, is a potent natural 
antioxidant, capable of quench-
ing the negative effects of such 
free radicals as hydroxyl and 
superoxide. 

Several minerals in their “free” 
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state, or unbound to blood pro-
teins, can also promote free-radical 
activity and have been linked to 
several degenerative diseases in the 
body—for example iron and copper. 
Carnosine chelates free minerals, 
meaning that it locks on to them 
and prevents the interactions with 
oxygen that would otherwise gener-
ate excess free radicals.

Carnosine aids exercise efficiency 
by promoting the activity of energy-
producing enzymes in muscle, such 
as myosin ATPase, which helps mus-

cle use ATP, the immediate energy 
source for muscular contraction.4 It 
plays a role in activating an enzyme 
involved in glycolysis, or the break-
down of glycogen into glucose for 
energy purposes,5 and in the intra-
muscular release of calcium ions, 
which is necessary for muscular 
contraction.6 Caffeine is involved in 
that process as well, which may be 
one reason that studies have shown 
that it increases muscular strength. 
It also points to a synergistic re-
lationship between caffeine and 

carnosine 
in increas-
ing the 
strength 
of muscle 
contrac-
tions.

Before 
carnosine 
and beta-
alanine 
became 
popu-
lar for 

athletic and exercise purposes, 
carnosine was suggested as an ef-
ficient anti-aging supplement. One 
process linked with aging, called 
glycosylation,7 involves having 
excess sugar deposits in tissues, 
which leads to aberrations in tis-
sue and organ structure. It’s usually 
related to poor glucose control, as 
occurs in diabetes or any condition 
that involves insulin resistance. 
The substances that accumulate 
in the body are known collectively 
as glycosylation end products, or 
AGEs. Many scientists think that 
their accumulation leads to the 
stiffened tissue and manifest signs 
of human aging.

The AGEs are also involved in 
degenerative brain disease, with 
one form, methylglyoxal, accu-
mulating in the brains of those 
afflicted with Alzheimer’s disease. 
While many consider low-calorie, 
lowfat vegetarianism a healthful 
way to eat, many strict vegans, 
who eat only fruits and vegetables, 
appear to age more rapidly, at least 
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Carnosine was so-named because it was 
discovered in meat—which is muscle—
back in 1900 by Russian scientists.
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Carnosine aids 
exercise efficiency 
by promoting the 
activity of energy-
producing enzymes 
in muscle, such 
as myosin ATPase, 
which helps 
muscle use ATP, the 
immediate energy 
source for muscular 
contraction.

CLICK HERE TO SUBSCRIBE

http://store.yahoo.com/cgi-bin/clink?homegym+SnEbgd+irmandisu9.html


safely but effectively elevate testosterone levels, and strength.  Build
raw muscle and power naturally.  Hurry to the phone and dial 1-800-
667-4626. Each bottle contains 120 capsules of ZMA-T™ and is only
$39.95 (MSRP) for a one month supply, or you save almost $90 by
ordering 6 bottles for only $149.95 while supplies last.  Dial 1-800-
667-4626 and ask for Special Offer #644ZM.

Essential Fatty Acids
Essential Fatty Acids are amazing,

overlooked nutrients that can help you add
new muscle and shed bodyfat while
promoting good health. Omega Stak™
gelcaps contain a unique balance of essential
fatty acids and GLA, which can…improve
the action of insulin… increase growth
hormone secretion… improve testosterone
production and decrease muscle breakdown.
Fact is, that means more muscle, lower
bodyfat and better health. You can get a one-
month supply of Omega Stak™ for $39.95
(MSRP) plus shipping and handling. Or, you
can get a six-month supply of Omega Stak™
for only $149.95. You save almost $90.00.

Order your Omega Stak™ right now by calling 1-800-667-4626,
Special Offer #644OS and Save $70!

Available at better health food stores nationally.
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Call 800-667-4626 or vist us at www.muscle-link.com

Build Muscle Naturally
Nature’s most powerful testosterone

enhacements are now available in one
natural, safe and effective formula!  When

it’s time to build muscle… you don’t want
to worry about the side effects of anabolic
steroids.  New discoveries show that you
don’t have to worry at all because studies
say there are safe nutrients that can
enhance testosterone production, promote
sexual vigor and help you build more
muscle. 
And they're all combined in a safe, natural

and effective supplement called ZMA-T™.
ZMA-T™ contains three powerful

components. First, there’s tribulus terrestris, shown to enhance
free testosterone levels in healthy subjects by as much as 40 to 70
percent.  Second, there's muira puama. A study done in Paris
showed that muira puama supplementation seemed to correct
impotence and improve sex drive. Third, there’s a patented
combination of zinc, magnesium and vitamin B6. A research study
on strength athletes say’s that ZMA-T™ can increase total and
free testosterone by 30 percent!   

Put your tray tables up and your seat in the upright position and
get ready for takeoff.  This is a leading-edge formula designed to

Natural Muscle Growth And Fat Loss –Here’s HowNatural Muscle Growth And Fat Loss –Here’s How
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FREE Mass-Packing Secrets to Get You Growing!

ITRC Muscle-Building Tactics Delivered to You Every Week—FREE!

It’s a big blast of workout information, motiva-
tion and muscle-building science in your e-mail
box every week—and it’s all free! Tons of practical
training tips, analysis and size tactics are jam-packed
into this e-zine from the IRON MAN Training &
Research Center, where there’s more than 50 years of
training experience to get you growing fast! Here are a
few of the latest editions’ titles (online now):

•How the Pros Pack on Extreme Mass
•Arnold’s Size-Stretching X-ploits
•The Forgotten High-Intensity Growth Trigger
•A Muscle-Building Mystery Solved
•Pounds of Muscle in Days
•Bodypart Bloodbath for Super Size
•Monster Arms: Torching Your Tri’s
•Time-Bomb Training
•Lean-Machine Ignition
•Drop the D Bomb for Bigger Bodyparts
•Pre-Ex vs. the Post-X Mass Jack
•Less Training, Big Gaining: The Truth

(You can
check out those
past editions
free at www.X-
Rep.com in the
X Files section.)

It’s exciting
stuff! You’ve
gotta subscribe
today so you
can start building the muscle size you deserve for your
sweat and effort in the gym. You’ve got nothing to lose
and plenty of raw muscle to gain! Here’s what to do...

Subscribe free at

www.IronManMagazine.com

To read free sample issues, visit

www.X-Rep.com and click on X Files

Learn how to make curls three times more effecitve
at building eye-popping bi’s. See issue 03/04/05.
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externally, than their omnivorous 
peers. Vegans have been found to 
have higher levels of AGEs, which 
may be caused by a combination 
of higher fructose intake—which 
promotes AGEs—and lower pro-
tein, which leads to lower stores of 
carnosine.

Carnosine is a natural inhibitor 
of AGE formation. It appears to 
prevent the deposition of AGEs in 
many tissues, including muscle. 
That’s led some to suggest that it’s 
an “anti-aging” nutrient.8 Diabet-
ics, who show signs of advanced 
aging, often have low carnosine 
stores. When isolated fibroblasts, 
or connective-tissue cells, are ex-
posed to carnosine, old cells be-
come rejuvenated. In fact, exposing 
those cells to carnosine resulted in 
a 67 percent increase in cellular life 
span. Providing carnosine protects 
telomeres, the “tails” of cell chro-
mosomes that dictate cell division, 
from oxidative damage.9 That’s sig-
nificant because when telomeres 
are used up, the cell dies.

More Grow Power

Ongoing studies with carno-
sine show that it may inhibit the 
buildup of a brain protein called 
tau, which is elevated in Alzheim-
er’s disease.10 When applied as 
eye drops, carnosine may prevent 
cataracts and other degenerative 
eye diseases linked to aging and 
excess oxidation.11 Carnosine levels 
in the body are known to decline 
with age. Muscle levels of carnosine 
drop 63 percent from age 10 to age 
70, and some suggest a connection 
to the loss of muscle with age.

While taking carnosine for pur-
poses of muscle buffering would 
not work well because of the ever-
present carnosinase enzyme in 
blood, it could still have anti-aging 
effects. Even when carnosinase 
degrades carnosine into beta-ala-
nine and histidine, the higher level 
of amino acids blocks the effects of 
aldehydes, chemicals involved in 
the AGEs process.12

Carnosine may even help 
prevent cardiovascular disease 
through its effects on low-den-

sity-lipoprotein cholesterol.13 LDL 
is the primary cholesterol carrier 
in the blood and, when oxidized, 
a primary cause of cardiovascular 
disease. Its oxidation is often linked 
to exposure to unbound minerals in 
the blood, such as iron and copper. 
Carnosine has been implicated in 
preventing LDL from binding with 
oxidants in the blood.14

Bottom line: Carnosine confers 
both health and athletic benefits. 
Ironically, the best supplement for 
increasing muscle stores of carno-
sine isn’t carnosine itself but instead 
beta-alanine. Some have already 
characterized beta-alanine as the 
“next creatine,” including scientist 
John Wise, Ph.D., who co-authored 
many of the new studies related to 
its athletic benefits. Next month I’ll 
look at those studies and their po-
tential impact on strength and mus-
cle building.

One way to overcome the enzyme barrier 
involves injecting carnosine directly into 
muscle—but there’s an easier way.
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When isolated 
fibroblasts, or 
connective-tissue 
cells, are exposed 
to carnosine, old 
cells become 
rejuvenated. In fact, 
exposing those 
cells to carnosine 
resulted in a 67 
percent increase in 
cellular life span.
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Some researchers have already characterized beta-alanine as the “next 
creatine,” including scientist John Wise, Ph.D., who co-authored many 
of the new studies related to its athletic benefits.
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The best supplement 
for increasing muscle 
stores of carnosine isn’t 
carnosine itself but 
instead beta-alanine. 

Mol Aspects Med. 13:379-444.
6 Batrukova, M.A., et al. (1997). 

Histidine-containing dipeptides 
as endogenous regulators of the 
activity of sarcoplasmic reticu-
lum Ca-release channels. BBA 
Biomembranes. 1324:142-50. 

7 Hipkiss, A., et al. (2002). 
Reaction of carnosine with 
aged proteins: Another protec-
tive process? Ann N.Y. Acad Sci. 
959:285-94.

8 Gariballa, S.E., et al. (2000). 
Carnosine: Physiological proper-
ties and therapeutic potential. 
Age Aging. 29:207-210.

9 Shao, L.,et al. (2004). L-car-
nosine reduces telomere damage 
and shortening rate in cultured 
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phys Commun. 324:931-936.
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Carnosine and carnosine-related 
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aging, and carnosine: Are car-
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13 Lee, Y.T., et al. (2005). Histi-
dine and carnosine 
delay diabetic dete-
rioration in mice and 
protect human low-
density lipoprotein 
against oxidation and 
glycation. Eur J Phar-
macol. 18:145-50.

14 Bogardus, S., et 
al. (2000). Carnosine 
inhibits in vitro low-
density-lipoprotein 
oxidation. Nutr Re-
search. 20:967-76.  IM

Carnosine, like 
caffeine, helps release 
calcium ions, which 
can enhance muscular 
contraction.

Editor’s note: The patented for-
mula of beta-alanine is available in 
the new supplement Red Dragon, 
$29.95 for 120 capsules. To order, 
call (800) 447-0008, or visit www
.Home-Gym.com.
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Carnosine is a natural inhibitor of AGE 
formation. That’s led some to suggest 
that it’s an “anti-aging” nutrient.
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