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Nitric Oxide & Endothelial Function
L-Arginine, a conditionally essential amino acid, is the rate-limiting
substrate for the enzymes nitric oxide synthase (NOS) and arginase, and 
is necessary for the production of nitric oxide and urea, respectively.
Of the two pathways which require L-arginine, the most well-known
is the biosynthesis of nitric oxide, given the critical role of nitric oxide
production in maintaining healthy endothelial function and vascular
homeostasis. Nitric oxide relaxes vascular smooth muscle, inhibits
platelet aggregation and adhesion, and also limits the ability of
leukocytes to adhere to the vascular wall through multiple mechanisms. 
Endothelial dysfunction caused by a reduction in nitric oxide leads to not 
only a less-compliant blood vessel wall, but also a more prothrombotic 
and proinflammatory one.1 Reduced production or sensitivity of nitric
oxide in the endothelium is central to this dysfunction, and underlies
many cardiovascular diseases, including hypertension, atherosclerosis,
and diabetes, as well as age-related cognitive decline, and both renal
and erectile dysfunction.2,3

Many of these same conditions are associated with elevated levels of 
asymmetric dimethylarginine (ADMA), a competitor with L-arginine 
for both NOS binding as well as for transport into the endothelial 
cell. ADMA inhibits the synthesis of nitric oxide by competing with 
L-arginine, and thus elevated levels of ADMA, especially relative to
L-arginine, are an independent predictor of cardiovascular risk.4,5  
While ADMA alone has been found to predict both all-cause and
cardiovascular mortality in patients with coronary artery disease,
the ratio of L-arginine to ADMA provides a better window into the
availability of nitric oxide for NOS, and thus may be a better predictor
of cardiovascular risk.6,7 Supplementation with L-arginine boosts its
cellular availability and increases the production of nitric oxide, and has 
been associated with clinically significant reductions in both systolic
and diastolic blood pressure.8 

L-Arginine™

In a meta-analysis of controlled trials, L-arginine was also found to 
increase flow-mediated dilation, with an effect inversely related to 
baseline flow. The findings of this meta-analysis indicate that the lower 
the baseline flow, i.e., the greater degree of endothelial dysfunction, 
the greater the effect L-arginine has on improving flow. In other 
words, L-arginine supplementation improves endothelial function, 
but does not further enhance flow in an already healthy blood vessel.9 
Supplementation has also been shown to prevent the increase in 
blood pressure following exposure to traffic-related air pollution 
among people with hypertension, a common trigger for spikes in 
blood pressure.10

Cardiovascular Fitness & Antioxidant 
Effects
Improved blood flow may also explain associated gains in cardiovascular 
fitness, as supplementation has been associated with improved 
maximal oxygen uptake, i.e., VO2max, as well as gains in aerobic and 
anaerobic performance.11,12 Additionally, randomized and controlled 
trials have shown an antioxidant effect of L-arginine supplementation 
independent of nitric oxide formation, which may help to mitigate 
the oxidative stress associated with endothelial dysfunction.13,14 
Indeed, oxidative stress may be the primary trigger for an increase in 
ADMA levels, at least in response to postprandial hyperglycemia.15 In 
a trial among prediabetics, a lower conversion to diabetes following 
L-arginine supplementation over a long period was attributed to this
reduction in oxidative stress.16 ADMA levels have also been found to
be elevated among patients with obstructive sleep apnea, and may be 
predictive of risk.17

Clinical Benefits
•	� Improves endothelial function; most effective in 

flow-impaired vessels*

•	� Restores nitric oxide levels, supporting blood vessel 
& cardiovascular health*

•	 Helps maintain optimal blood pressure*

•	 Antioxidant effect independent of nitric oxide production*

•	� Vital for wound healing, fertility, immune function, 
collagen & hydroxyproline production*

•	 Supports adipose tissue metabolism*
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Urea Cycle, Wound Healing 
& Immune Function
In addition to its role as a precursor for nitric oxide, L-arginine also 
participates in the urea cycle as a substrate for the enzyme arginase. 
The urea cycle is needed both for the elimination of ammonia, as well 
as the synthesis of ornithine, which is itself the substrate for polyamines 
and proline. While proline is needed for collagen formation, polyamines 
(including putrescine, spermidine and spermine) regulate multiple 
cellular processes, ranging from DNA replication, gene expression, and 
protein translation to wound healing, tissue repair, fertility and immune 
function, suggesting several related clinical uses of L-arginine.18 
L-arginine supplementation has been shown to promote wound
healing, for example, in part mediated by an increase in collagen
and hydroxyproline deposition, which translates into better wound
healing in older adults in both acute and long-term care settings.19,20 
L-arginine influences the biology of multiple immune cells, including
macrophages, dendritic, B and T cells, and has also been used clinically 
to support immune function; in one randomized clinical trial, older
adults supplemented with L-arginine had improved neutrophil
chemotaxis, natural killer cytotoxicity and IgG production compared to 
placebo, following vaccination against Streptococcus pneumoniae.21,22

Arginase & Adipose Metabolism
Because L-arginine is a substrate for both nitric oxide synthase and 
arginase, there may also be a limited amount of arginine available 
if either of these enzymes is overexpressed. For example, elevated 
arginase expression has been found in a number of chronic conditions 
and is thought to reduce the amount of L-arginine available for nitric 
oxide synthase. Obesity, for example, has been associated with an 
upregulation of arginase, a reduction in nitric oxide synthase activity, and 
increased oxidative damage (via NOS uncoupling) as a consequence. 
Multiple animal models suggest that this increase in arginase activity 
may in part underlie many of the metabolic abnormalities associated 
with obesity, including endothelial dysfunction, hypertension, 
visceral adipose tissue inflammation, and insulin resistance. Nitric 
oxide appears to not only influence vascular function, but adipose 
metabolism as well.23 That L-arginine supplementation may positively 
influence adipose tissue function was supported by a systematic 
review of clinical trials, which found a reduction in waist circumference 
following L-arginine supplementation, with subgroup analysis 
indicating a reduction in body mass index with a longer duration 
of supplementation.24 Additionally, meta-analysis results suggest 
L-arginine may have an influence on lipid and/or glucose metabolism,
as supplementation has been associated with a significant reduction in 
triglyceride levels.25 The evidence base continues to grow for the role of 
nitric oxide and L-arginine in regulating a wide variety of metabolic and 
immune pathways, far beyond the physiology of vasodilation. 
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