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W
eight gain and increased lipid levels are too often ac-
cepted by Americans as an unfortunate side effect of 
the aging process; however, since these devastating 
characteristics of the human life cycle take place on a 

cellular level, they can be fought on a cellular level as well.
To dive deeper into the topic, quite often weight gain is brought 

on by declining energy levels, which, in turn, are brought on by 
a decrease in cells’ overall energy-producing ability. When cells 
can’t produce enough energy, the stage is set for a lethal cascade 
of events to occur, as the body’s ability to defend itself against 
a wide variety of degenerative diseases has been compromised. 
In addition to this weakened condition, people experiencing a 
decline in cellular strength will often feel fatigued, depressed, 
and suffer sexual dysfunction.

Fortunately, supplementing with carnitine may help fight off 
this cellular and physical malaise. Carnitine is an amino acid 
that is critical for converting fatty acids into fuel. It is utilized 
by muscles, the kidneys, the liver, and the heart to convert fat 
into energy. If carnitine is in short supply in the body, fatty 
acids accumulate in the body, often leading to weight gain and 
higher lipids.

A health regimen that includes carnitine supplementation 
will stave off many of the debilitating issues associated with 
low carnitine levels. The health benefits may include improved 
mood, increased energy, bolstered immunity, and protection 
against neurodegenerative diseases.  >>>
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The good news continues, as other studies have found 
that acetyl-L-carnitine supplementation at doses of 1.5 – 3 
grams daily for at least three months provided significant 
improvement for those with mild cognitive impairment 
as well as in people with Alzheimer’s.21 These promising 
findings indicate a role for acetyl-L-carnitine in slowing 
the cognitive decline associated with Alzheimer’s disease 
and boosting the effectiveness of prescription therapies.

Averting and Managing Depression
Aging and disease often bring on their own unique forms of 

depression. Scientists now understand the particular chemis-
try of these types of depression, and are finding that acetyl-L-
carnitine actually improves the brain’s structure and function, 
which can help alleviate certain forms of depression.

For example, scientists examined two elderly depressed 
men and found large amounts of high-energy fat metabo-
lites in their brains, indicating poor energy utilization by 
the brains’ own tissues. This failure of the brain to function 
optimally resulted in a chemically induced depression. 
When the men supplemented with acetyl-L-carnitine, the 
levels of these molecules fell and they experienced signifi-
cant improvements in their depression rating scale.22 
uoDepression often occurs in those suffering from illnesses 
such as cancer, diabetes, and heart disease. Sadly, this type 
of depression is often ignored by the medical profession, 

thereby increasing the patient’s suffering. A study published 
in 200423 showed that supplementing cancer patients with 
carnitine for just one week resulted in marked improve-
ments in depression score, sleep disruption, and fatigue 
scores. Such quality-of-life improvements are critical and 
can make the difference between improvement and decline.

Recently, doctors tested acetyl-L-carnitine against the 
mood-stabilizing drug amisulpride.24 They found that 
acetyl-L-carnitine was just as effective as amisulpride in 
treating depression, without any of the drug’s side effects.

Alleviating Physical and Mental Fatigue
Fatigue is one of the most common complaints that doc-

tors hear from their patients. Usually, doctors are at a loss as 
to the cause or the appropriate treatment. Because carnitine 
helps produce energy in brain tissue and muscle, it may well 
be of significant benefit for patients who suffer from fatigue.

Those suffering from multiple sclerosis often experience 
debilitating muscle fatigue. In an interesting three-month 
clinical trial, scientists compared the drug amantadine25 to 
acetyl-L-carnitine to see which was most effective in reduc-
ing fatigue. During the study, patients were switched to 
determine the most effective treatment. When the patients 
were evaluated, those using acetyl-L-carnitine scored much 
better on a scale of fatigue severity than those treated with 
amantadine. The investigators concluded that acetyl-L-
carnitine was better tolerated and more effective than stan-
dard pharmaceutical therapy for fatigue related to multiple 
sclerosis. Acetyl-L-carnitine thus appears to help make 
muscle tissue more resistant to fatigue.

While the cause of chronic fatigue syndrome is not well 
understood, scientists believe the condition involves com-
ponents of both the central nervous and neuromuscular 
systems. Both acetyl-L-carnitine and propionyl-L-carni-
tine show impressive results in reducing targeted areas of 
fatigue. Acetyl-L-carnitine significantly improves mental 
fatigue, while propionyl-L-carnitine more effectively man-
ages general fatigue. In an open-label, randomized trial of 
acetyl-L-carnitine and propionyl-L-carnitine (at a dose of 2 
grams per day), improvements were seen in 59% of acetyl-L-
carnitine-supplemented patients and 63% of those receiving 
propionyl-L-carnitine.26 In both groups, attention improved, 
while fatigue worsened two weeks after treatment was halted.

These findings suggest that both acetyl-L-carnitine and 
propionyl-L-carnitine can help manage the symptoms of 
chronic fatigue syndrome. Furthermore, individuals may 
be able to manage their symptoms selectively by choosing 
the carnitine formulation that is best suited to their specific 
health concerns.

Protecting Against Painful Neuropathies
Damaged nerve cells contribute to a condition known 

as neuropathy, which can include symptoms such as 
pain, numbness, altered sensation, and muscle weakness. 
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stress-related reductions in nerve growth factor levels, 
and prevents the death of brain cells in culture.13,14 These 
mechanisms may explain how it reduces damage to brain 
cells caused by the amyloid beta peptide, which is found in 
the brains of patients with Alzheimer’s disease and other 
neurodegenerative conditions.15-17

Recent well-designed human trials support the use of 
acetyl-L-carnitine in managing Alzheimer’s disease. In a 
double-blind, placebo-controlled study of 334 Alzheimer’s 
patients conducted in 1998, a significant slowing of disease 
progression was demonstrated in those who supplemented 
with acetyl-L-carnitine.18 Similar results were found in a 
small trial of seven Alzheimer’s patients, which showed 
that acetyl-L-carnitine supplementation led to less dete-
rioration of mental status.19 As a result of these studies, 
researchers are now conducting larger studies examining 
acetyl-L-carnitine’s benefits for people suffering from cog-
nitive decline and Alzheimer’s disease.

Scientists have also found significant improvement 
in Alzheimer’s patients by combining acetyl-L-carnitine 
with standard medications used in treating the disease. 
Researchers found a vastly improved response rate in 
patients taking acetyl-L-carnitine with their medication 
as opposed to those taking only their standard medica-
tion.20 This combination therapy is now being considered 
an improved management approach to the disease.

WHY CARNITINE  
SUPPLEMENTATION IS ESSENTIAL

During one’s youth, most of the body’s requirement for 
carnitine is met by internal production of carnitine from 
lysine, as well as by dietary sources such as red meat and 
dairy products.1 An increasing body of evidence, however, 
indicates that to obtain enough carnitine to secure its pro-
tective effects against aging requires supplementation in 
addition to dietary sources.2

While scientific studies initially focused on the simplest 
form of carnitine, known as L-carnitine, recent findings 
suggest that specialized carnitine formulations may provide 
more dramatic, tissue-specific benefits.3

Acetyl-L-carnitine is the most widely studied carnitine 
supplement. It readily crosses the blood-brain barrier4 and 
thus confers powerful protective effects on nerve tissue and 
the central nervous system — enhancing mood, restoring 
energy, and alleviating nerve pain.

A closely related compound, acetyl-L-carnitine arginate, 
combines carnitine with the amino acid arginine. It appears 
to have the same general properties as acetyl-L-carnitine, 
with the additional benefit of increasing nerve cell growth, 
thus making it a promising agent in addressing neurode-
generative conditions and possibly trauma.

Finally, propionyl-L-carnitine is a form of carnitine 
that appears to have potent effects in cardiac and skeletal 
muscle,3 giving it a potential role in maintaining physical 
energy and stamina.

This article will examine the complementary roles of 
these different forms of carnitine and how readers can se-
lect carnitine supplements to address their specific health 
concerns associated with aging.

ACETYL-L-CARNITINE BENEFITS 
BRAIN AND NERVE FUNCTION

Because acetyl-L-carnitine is absorbed from the intesti-
nal tract and readily crosses the blood-brain barrier,4,10,11 it 
has been studied extensively for its role in brain and nerve 
functions. Some of the most compelling data are summa-
rized here, according to the kinds of conditions involved.

Slowing Alzheimer’s and  
Neurodegenerative Diseases

Our brains require vast amounts of energy to function 
on a daily basis. The long-term effect of this high energy 
consumption is a kind of “brain rust,” or oxidative damage to 
mitochondria in the brain. This cellular damage is thought to 
be an important factor in brain aging and neurodegenerative 
diseases.12 Protecting brain cells from oxidative damage is one 
of the most important ways to ensure optimal brain function.

Interestingly, scientific data suggests that acetyl-L-car-
nitine affects the function of nerve growth factor, a protein 
that promotes the growth and development of both central 
and peripheral nerve cells.13 Acetyl-L-carnitine prevents 

DYNAMIC DUO:  
CARNITINE AND LIPOIC ACID

There is no question that supplementing with any carni-
tine formulation enhances the mitochondrial use of fatty 
acids, thus making more energy available to cells and 
tissues, enhancing their various functions,5 and slowing 
the mitochondrial damage that leads to aging.2,6,7

However, the very increase of electron flow associated 
with this more efficient use of fatty acid energy may itself 
lead to increased formation of reactive oxygen species.2 The 
solution to this dilemma, according to a research review 
released in 2002, is co-supplementation with lipoic acid.

Lipoic acid is a natural cofactor for a mitochondrial 
enzyme that is critical in breaking down fatty acids, which 
may further enhance cellular energy efficiency. In addi-
tion, lipoic acid is a potent antioxidant that increases 
intracellular levels of vitamin C and glutathione, which 
are powerful antioxidants in their own right.8,9

By adding lipoic acid to carnitine, scientists have 
reversed age-related decline in laboratory animals while 
further reducing oxidative stress.2 This “one-two punch” of 
carnitine and lipoic acid helps to knock out the oxidative 
stress that occurs with high energy utilization.

www.HealthScienceUSA.com
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Neuropathy can be caused by various drugs,27,28 certain infec-
tious agents, and metabolic conditions such as diabetes. 
Acetyl-L-carnitine appears to protect against development 
of neuropathy from many causes, and may even improve 
symptoms of these painful, debilitating conditions.

Drug-induced neuropathy is most common with certain 
cancer chemotherapy agents and some anti-retroviral drugs 
used to treat HIV/AIDS. In a 2003 study, acetyl-L-carnitine 
protected against the neuropathy commonly caused by 
cisplatin and paclitaxel, two frequently used chemotherapy 
drugs.29 In similar studies in 2005, daily treatment with ace-
tyl-L-carnitine produced improvement in 73% of patients,30 
as well as significantly better sensory and motor scores.27 
Both groups of investigators recommended further testing 
and suggested that acetyl-L-carnitine has a role in both 
preventing and treating chemotherapy-induced neuropa-
thy. Moreover, these and other studies have shown that the 
benefits of acetyl-L-carnitine occur without diminishing 
the anti-cancer effects of the drugs themselves.31

Drugs that are used to treat HIV/AIDS disrupt mitochon-
drial DNA synthesis, which may be one of the mechanisms 
behind the neuropathy associated with their use. Because 
carnitine levels are known to be low in patients receiv-
ing these drugs, scientists sought to determine whether 
supplements would offset these effects.32 In a 2004 study, 
acetyl-L-carnitine supplementation produced improvement 
in an impressive 76% of patients suffering from neuropathy 
related to HIV/AIDS medications.32

Unfortunately, many HIV patients discontinue their 
lifesaving medications because of the painful side effect of 
neuropathy. However, acetyl-L-carnitine may change all of 
that. In a promising study published in 2006, researchers 
demonstrated major reductions in pain intensity scores 
among patients who took their medications and supple-
mented with acetyl-L-carnitine at 2 grams per day for four 
weeks.33 Treatment at this dose level was well tolerated. 
The study suggests that supplementation with acetyl-L-
carnitine could allow chronically ill patients to continue 
taking their medications without suffering many of the 
drugs’ painful side effects.

Diabetic neuropathy plagues thousands of older adults. 
In addition to being painful, it can also result in tissue 
damage to the extremities, which may result in amputa-
tion. Since its numerous causes include decreased carnitine 
levels and high production of free radicals in nerve cells,34 
scientists have investigated managing diabetic neuropathy 
with carnitine supplementation.

In a long-term, randomized, controlled trial in patients 
with diabetic neuropathy in 2002, acetyl-L-carnitine treat-
ment (daily injections of 1 gram for 10 days, followed by 2 
grams per day taken orally for one year) produced notable 
improvements in nerve conduction velocity and pain 
compared to placebo.35 Another recent study found that 
in addition to pain relief among 1,257 patients receiving 

ACETYL-L-CARNITINE IMPROVES 
BLOOD PRESSURE, INSULIN RESISTANCE

Insulin resistance is a central feature of the metabolic 
syndrome that increases the risk of diabetes and cardiovas-
cular disease. In a recent study, investigators administered 
acetyl-L-carnitine (1 gram twice daily by mouth) to two 
groups of individuals at risk for diabetes.65 

Both groups receiving acetyl-L-carnitine demonstrated 
decreased systolic blood pressure. The groups with a 
lower initial glucose disposal rate (GDR) experienced an 
increased GDR along with improved glucose tolerance. 
Diastolic blood pressure improved in individuals who had 
higher initial GDR values.

Together these findings suggest that acetyl-L-carnitine 
may provide beneficial effects on blood pressure and 
glucose tolerance for individuals at elevated risk of heart 
disease and diabetes.

www.HealthScienceUSA.com
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acetyl-L-carnitine, significant improvements were recorded 
in nerve fiber numbers and regenerating nerve fiber clusters 
in people with chronic diabetic neuropathy.36 These exciting 
results suggest that diabetic neuropathy and other forms 
of nerve injury may not be as irreversible as they have long 
been thought to be.

Additional benefits of acetyl-L-carnitine continue to 
be documented as scientists find new applications for 
this nutrient. One recent study found that acetyl-L-carni-
tine treatment helped to prevent nerve cell death, even in 
traumatically damaged nerve fibers.37 In another promis-
ing study, acetyl-L-carnitine improved the function of the 
specialized nerve cells that make up the retina, the part 
of the eye involved in visual perception. Individuals with 
age-related macular degeneration, a common cause of 
vision loss, received a combination of acetyl-L-carnitine, 
vitamin E, and other antioxidants, which led to improved 
function of the retinal nerve cells and slight improvements 
in visual function.38

GLYCINE PROPIONYL-L-CARNITINE  
HYDROCHLORIDE ENHANCES CIRCULATION & 

MUSCLE ENERGY
Another advanced carnitine formulation, known as 

Propionyl-L-Carnitine (PLC), has been repeatedly shown 
to substantially enhance circulation; so much so, that in 
numerous countries outside of the USA, it is sold only as a 
prescribed pharmaceutical.  While such restriction is not as 
yet the case within the USA, the highly uncertain eventual 
status for PLC has shifted attention to an alternate form of 
the product, Glycine Propionyl-L-Carnitine Hydrochloride 
(GPLC), which has gained ever increasing recognition for its 
role in supporting increased circulation as well as overall 
muscle energy, points demonstrated in recent and ongo-
ing clinical trials on humans which included numerous 
blood, biopsied muscle and anthropometric measurements 
(Bloomer, et al, University of Memphis, 2007; Jacobs, et al 
Florida Atlantic University, 2009).
 

Evidence of Targeted Cardiovascular Effects
Because of carnitine’s impact on both muscle and energy 

utilization, it is an ideal supplement to improve one of the 
body’s most important muscles—the heart.  Scientists had 
originally looked at the potential applications of PLC for 
cardiac health. It now seems that GPLC, as a solidly veri-
fied USP Dietary Ingredient, is a strong yet safe alternative 
to PLC. Let’s look at the potential: Scientists believe that 
PLC appears to work by protecting heart muscle cells from 
damage caused by lack of blood flow (ischemia) and the 
subsequent free radical damage that can occur following 
restoration of blood flow (reperfusion).39-43 PLC quickly 
penetrates into heart muscle cells,43 an effect thought to 
account for its superiority in supporting heart muscle 
recovery following a heart attack (myocardial infarction).3,44 

In animal models demonstrating heart attack, PLC not 
only prevented tissue damage related to lack of blood flow 
(ischemia), but also prevented further progression of exist-
ing damage.45 PLC’s antioxidant effects,46 have been shown 
to protect animal tissues from damage related to hyper-
tension, another source of danger to the cardiovascular 
system.47 GPLC investigations have more specifically iden-
tified and further shown to mitigate the Reactive Oxygen 
Species (ROS), potentially responsible for such damage 
in human trials (Bloomer, et al, 2007). Meanwhile, the 
impressive animal data from PLC investigation prompted 
researchers to explore PLC’s potential benefits in managing 
heart disease in humans.48 An early study demonstrated 
that intravenous administration of PLC in a small group 
of patients with chronic ischemic heart disease improved 
the heart’s left ventricular function by enhancing car-
diac muscle efficiency.49 In a separate study, PLC greatly 
improved exercise tolerance in those with stable chest 
pain, without contributing to changes in heart rate or 
blood pressure.50 

Because of the increased vulnerability of diabetics’ 
hearts to injury, researchers in 2005 examined the effects of 
PLC on chemical markers of heart muscle blood flow during 
coronary surgery.51 The study authors concluded that PLC 
improved multiple aspects of heart function during sur-
gery, through mechanisms affecting metabolism and blood 
vessel function. These findings have important implica-
tions for protecting heart health in at-risk groups, such 
as people who have diabetes or require cardiac surgery.

CARNITINE DECREASES OxIDATIVE STRESS  
IN PATIENTS WITH KIDNEY DISEASE

Patients undergoing hemodialysis for kidney disease 
experience excessive oxidative stress and reduced func-
tional status. While exercise provides some benefits for 
this population, it also increases oxidative stress.

Scientists investigated the effects of L-carnitine supple-
mentation on exercise performance and blood markers of 
oxidative stress before and after exercise. Twelve hemo-
dialysis patients received either L-carnitine or placebo in 
a double-blind, placebo-controlled, crossover design for 
8 weeks.66 

L-carnitine produced numerous benefits related to exer-
cise performance, including increased time to fatigue 
and decreased post-exercise lactate, submaximal heart 
rate, and respiratory quotient. L-carnitine also increased 
blood antioxidant status and decreased blood markers of 
oxidative damage.

These findings point to an important protective role for 
L-carnitine in patients undergoing kidney hemodialysis.



50  |  LIFE EXTENSION  |  JULY/AUGUST 2010

CARNITINE THE ENERGY POWERHOUSE

Beneficial Actions in Skeletal Muscle
PLC, as well as GPLC, has demonstrated important effects 

on skeletal muscle. As early as 1990, a human study dem-
onstrated that PLC could combat the destructive effects 
of low oxygen status and muscle fatigue.52 GPLC, between 
2005 up to the current day, has likewise demonstrated an 
ability to mitigate the effects of reduced oxygen within 
working muscles. Additionally, in 1997 PLC was found to 
contribute to the body’s ability to increase muscle glycogen 
stores.53 Since glycogen is the body’s most immediately 
available form of glucose energy storage, this observation 
likely explains PLC’s fatigue-reducing effects. In periph-
eral arterial disease, plaque-filled arteries reduce blood 
flow to the muscles, resulting in pain and cramping in the 
legs with activity. However, very recent studies of PLC in 
this context have shed new light on the phenomenon of 
peripheral arterial disease.

Success in Fighting Sexual Dysfunction
Both PLC and Acetyl-L-Carnitine (ALC) can potentially 

help men with sexual dysfunction attributable to reduced 
blood flow. In one study, scientists looked at a group of dia-
betic men suffering from erectile dysfunction. They found 
that men who took PLC plus Viagra® showed significantly 
measurable improvements compared to men who took only 
Viagra®.55 In a related study of sexual dysfunction in aging 
males, researchers randomly gave patients either testos-
terone, a combination of ALC and PLC or a placebo. While 
both testosterone and the carnitine combination notably 
improved penile blood flow and night-time erections — as 
well as the International Index of Erectile Dysfunction, 
depression, and fatigue scores — the carnitine combination 
outperformed testosterone on measures of erectile func-
tion.56 The authors concluded that the carnitine combina-
tion was especially useful in managing sexual dysfunction 
as well as other symptoms associated with male aging.

One of the most dreaded aspects of prostate surgery is the 
potential side effect of erectile dysfunction. The same inves-
tigators mentioned above also examined the effects of PLC 
and ALC in restoring sexual function after radical prostate 
surgery. They concluded that the combination of PLC and 
ALC safely and reliably augmented Viagra®’s effectiveness 
in restoring sexual function following prostate surgery.57

ACETYL-L-CARNITINE ARGINATE  
MAY HALT BRAIN AGING

Acetyl-L-Carnitine Arginate Dihydrochloride (ALCAD), 
which is simply, yet elegantly ALC with an additional mol-
ecule of arginine attached, may be the most important of all 
forms of carnitine in preventing age-related disease. This 
addition of arginine appears to give the molecule addition-
ally privileged access to nerve cells, priming them for the 
effects of nerve growth factor and other factors important 
in the development and function of nerve cells.58,59 ALC 

ACETYL-L-CARNITINE COMBINATION  
ENHANCES MEMORY

A recent clinical study points to the memory-enhancing 
effects of ALC. In a double-blind study, men and women 
without dementia received either placebo or a nutrient 
combination containing ALC, N-acetyl cysteine, S-adeno-
sylmethionine, folic acid, vitamin B12, and vitamin E.67 
Individuals consuming the nutrient combination improved 
statistically and clinically on the California Verbal Learning 
Test II and the Trail-Making Test. These improvements con-
tinued during a 3-month open-label extension of the trial.

Participants who were 74 years of age or older were less 
likely to show improvements with the nutritional formula. 
Together, the findings suggest that such nutritional supple-
ments benefit cognitive performance, and that elderly 
individuals may require additional supplementation.

www.HealthScienceUSA.com
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alone is known to be neuroprotective, reducing the rate of 
nerve cell death in cultured cells which have been exposed 
to some of the neurotoxic agents that are implicated in the 
development of Alzheimer’s disease.16 The observation 
that ALC makes cultured nerve cells much more sensitive 
to the effects of nerve growth factor60,61 thereby rescuing 
them from the effects of aging, led scientists to seek out 
other compounds with this remarkable attribute. What they 
found was that acetyl-L-carnitine arginate produced rapid 
differentiation of early brain cells into mature neurons, 
while increasing the cells’ content of GABA, an important 
neurotransmitter.62

A subsequent study demonstrated that acetyl-L-carnitine 
arginate increased the availability of crucial calcium chan-
nels in nerve cells by a factor of more than four — even 
more than the increase produced by nerve growth factor 
itself.59 This means that acetyl-L-carnitine arginate not 
only enhances the growth of nerve cells, but also increases 
their ability to respond to calcium ions in performing their 
primary function of transmitting electrical signals. A later 
study showed that acetyl-L-carnitine arginate’s effect on 
calcium channels was responsible for the supplement’s 
ability to rescue nerve cells in culture from the toxic effects 
of amyloid beta peptide, which is thought to play a role in 
Alzheimer’s disease.63

In 1995, researchers published the remarkable finding 
that acetyl-L-carnitine arginate stimulated the outgrowth 
of neurites, the minute projections from nerve cell bodies 
that lead to new connections (synapses) between cells and 
allow increased signaling throughout the central nervous 

system (comprising the brain and spinal cord).64 Aging in 
the central nervous system involves a loss of neurons and 
a reduction in the number of synapses between the surviv-
ing cells, possibly as a result of declining levels of nerve 
growth factor.64

The research group’s insight was connecting acetyl-
L-carnitine’s effects in stimulating nerve growth factor 
activity with acetyl-L-carnitine arginate’s ability to increase 
cell survival. Their experiment demonstrated that acetyl-
L-carnitine arginate increased neurite outgrowth and did 
it independently of common growth factors —meaning 
that it might actually be capable of replacing, and not 
just augmenting, nerve growth factor in the aging brain.64 
Acetyl-L-carnitine arginate may thus be a key component 
of a therapeutic strategy to avert the neurodegenerative 
diseases of aging.

SUMMARY
The discovery of carnitine’s ability to maximize cel-

lular fuel efficiency while minimizing the wear and tear 
on delicate cellular machinery has led to a revolution in 
the way scientists think about some of the most troubling 
age-related conditions.

The recognition that several advanced formulations 
of carnitine — including acetyl-L-carnitine, propionyl-L-
carnitine, and acetyl-L-carnitine arginate—have very dif-
ferent and complementary effects opens the door to “cus-
tomized” supplementation regimens, in which individuals 
can choose the types of carnitine that are most beneficial 
in addressing their unique health concerns.

CARNITINE THE ENERGY POWERHOUSE
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PROPIONYL-L-CARNITINE  
IMPROVES PERIPHERAL ARTERIAL  

DISEASE SYMPTOMS
Twelve percent of the adult population and 20% of 

adults over age 70 suffer from peripheral vascular disease 
(PAD) — that is, atherosclerosis affecting the blood vessels 
of the legs and lower body. PAD increases the risk of both 
cardiovascular and cerebrovascular mortality.68

The most troublesome symptom of PAD is intermittent 
claudication (IC) —cramping leg pain during walking or 
climbing stairs. Supplementation with propionyl-L-carni-
tine has been found to correct secondary muscle carnitine 
deficiency in patients with PAD, improve walking capacity, 
enhance endothelial function, and protect against oxida-
tive stress. 

Propionyl-L-carnitine has been recommended in com-
bination with physical training to improve the symptoms 
associated with PAD.

www.HealthScienceUSA.com
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ADDENDUM: RESEARCH SUMMATION ON  
GLYCOCARN® AND ARGINOCARN® 

OVERVIEW
GlycoCarn® and ArginoCarn® are two of the AminoCarnitines® 
(www.aminocarnitines.com) marketed through Sigma-tau 
HealthScience. These AminoCarnitines® are molecularly bonded 
forms of L-carnitine along with specific carnitine precursor 
amino acids. These are branded and sold as raw materials 
with the names GlycoCarn® (Glycine-Propionyl-L-Carnitine 
HCL; www.glycocarn.com), ArginoCarn® (Acetyl-L-Carnitine 
Arginate DiHCL; www.arginocarn.com), and L-Tauro® (Taurine 
Acetyl-L-Carnitine HCL). Both GlycoCarn® and ArginoCarn® are 
certified USP grade dietary supplements, and have been the 
target of scientific research within the United States since 2005. 

GLYCOCARN®

GlycoCarn® has been the focus of four research studies within 
the United States since 2005. Positive findings for GlycoCarn® 
supplementation include:

1. An increase in resting69,70 and stress-induced plasma nitrate/
nitrite.70 Nitrate/nitrite is a surrogate marker of nitric oxide, 
a well known gas that promotes multiple physiological func-
tions, including the “relaxation” of smooth muscle cells 
within blood vessels. This relaxation effect is thought to be 
associated with enhanced blood flow. Such effects may have 
overall health benefits.
2. A slight increase in blood flow to exercising skeletal muscle,71 
as measured by near infrared spectroscopy (NIRS), a method 
that uses calibrated wavelengths of near infrared light to non-
invasively illuminate the tissue below a sensor that is placed 
on the skin surface. The NIRS device provides quantification of 
the ratio of oxygenated hemoglobin to total hemoglobin in the 
microcirculation of the volume of illuminated tissue. Usage of 
GlycoCarn® results in a slightly greater increase in blood flow 
to active tissue (primarily at the start of an exercise set), as 
measured using this technique. 
3. Improved antioxidant defense as measured at rest69 and pos-
sibly following acute exercise stress,71 as noted by a decrease in 
the lipid peroxidation product malondialdehyde. Lipid peroxi-
dation is associated with both the aging process, as well as a 
variety of disease states. Humans are presented with multiple 
situations in which the production of free radicals may exist in 
excess, related to lifestyle (e.g., intake of saturated fat, cigarette 
smoke exposure), environment (e.g., ozone and chemical expo-
sure), and health factors (e.g., diabetes, cardiovascular disease, 
obese classification). In addition, strenuous physical activity is 
known to increase free radical production. While a low grade 
production of free radicals is likely beneficial, as it allows for 
the body to adapt by enhancing its own “natural” antioxidant 
defense mechanisms, excess radical production may be viewed 
as harmful, as elevated “oxidative stress” resulting from free 
radical production is associated with human aging and disease. 

Hence, minimizing lipid peroxidation through the use of an 
antioxidant nutrient such as GlycoCarn® may be beneficial.  
4. A reduction in blood lactate accumulation in response to 
repeated bouts of high intensity cycle sprints.72 Lactate is known 
to promote muscle fatigue and an acute feeling of discomfort. 
Therefore, a reduction in blood lactate accumulation may aid 
exercise performance.  
5. Improved high intensity exercise performance, assessed 
during repeated bouts of cycle sprints (up to 15% higher than 
placebo),72 with a non-statistically significant improvement 
noted over placebo (3.3%) in muscular endurance during 
repeated sets of resistance exercise.71 

In terms of dosing and timing of intake, the scientific work 
with GlycoCarn® has involved a single dosage of 4.5 grams 
taken without food either 60 minutes71  or 90 minutes prior to 
exercise72 or a daily dosage of either 1.569 or 4.5 grams69,70 taken 
in two divided dosages along with a carbohydrate rich meal. 
It should be noted that with the exception of the antioxidant 
benefits, the findings discussed above in relation to increased 
plasma nitrate/nitrite have been observed using 4.5 grams 
daily,69,70 while those in relation to exercise performance71,72  
and reduced blood lactate72 have been observed using a single 
serving of 4.5 grams.

ARGINOCARN®

ArginoCarn® has been the focus of one research study within 
the United States. Positive findings for ArginoCarn® supple-
mentation include:

1. An increase in resting plasma nitrate/nitrite.73 As mentioned 
above, nitric oxide acts in blood vessel dilation (i.e., opening), 
in addition to a number of other important physiological effects 
related to human health. This may be of particular importance 
for individuals with compromised blood flow.
2. A potential effect on improving glucose metabolism.73 In this 
study, slight but non-statistically significant improvements 
were noted in fasting blood glucose, insulin, and hemoglobin 
A1c (HbA1c) following 8 weeks of ArginoCarn® treatment. The 
lack of statistical significance may have been due to the rela-
tively small sample of only 29 subjects. Further work is needed 
to more fully investigate the effects of ArginoCarn®, as the 
regulation of the above variables are of crucial importance 
in relation to overall metabolic and cardiovascular health. It 
is possible that ArginoCarn® can provide effects specific to 
modulating insulin sensitivity and/or post receptor signaling, 
which may ultimately lead to better blood glucose control. Of 
course, further study is needed to investigate this effect. Such 
enhanced blood glucose control should allow for a lowering of 
HbA1c, as HbA1c represents “long-term” blood glucose control 
and appears associated with overall diabetic prognosis. 

GlycoCarn® and ArginoCarn® are registered trademarks of Sigma-tau HealthScience, Inc., 
and are protected by U.S. Patent Nos. 6,703,042 B1 and 6,245,378 B1. This page sponsored 
by Sigma-tau HealthScience, Inc.

These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure or prevent any disease.



• Optimized Carnitine with GlycoCarn® and ArginoCarn® 
   combines three advanced forms of carnitine in one single 
   formula to help transport fatty acids right to the heart of 
   your energy-producing mitochondria.

• PEAK ATP® with GlycoCarn® provides two critical nutrients
   that augments endothelial nitric oxide synthesis, enhancing
   blood flow to active tissues.

• Mitochondrial Energy Optimizer is designed to counteract 
   age-related structural and functional changes and helps 
   protect delicate cellular structures which enables cells to 
   perform life-sustaining metabolic processes.

• Acetyl-L-Carnitine Arginate helps maintain cellular energy 
   metabolism by assisting in the transport of fat through the
   cell membrane and into the mitochondria within the cell,
   where fats are oxidized to produce the cellular energy ATP.

Patented ingredient that helps boost mitochondrial energy production and promotes targeted 
benefits for the brain, heart and central nervous system. Supports neurite regeneration.

Patented ingredient backed by scientifically proven results. Supports athletic 
performance, increased cellular energy, weight management support, enhanced 
endurance and recovery via increased nitric oxide retention.
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