
VASOPHIL™ 
ARGININE AND CITRULLINE COMBINATION   

Arginine is a semi-essential amino acid involved in many biochemical pathways in the human body. 

It is involved in immune function, ammonia metabolism, and the secretion of hormones. Arginine is 

perhaps best known as a biochemical precursor to nitric oxide (NO). 

Citrulline acts as an arginine precursor for NO synthesis (see Figure 1 below)1 and plays an important 

part in NO metabolism and regulation.2  In combination these amino acids support efficient NO 

synthesis for healthy cardiovascular function, vasodilation, and blood flow.* As with other amino 

acids, the effective dose range for arginine and citrulline is 3 grams or more of each.

Vasophil from Integrative Therapeutics™ is designed to support nitric oxide (NO) production and 

healthy peripheral circulation.* This great-tasting sour apple-flavored drink mix contains 3 grams of 

free-form arginine and 3 grams of free-form citrulline. 

integrativepro.com • 800.931.1709

*THIS STATEMENT HAS NOT BEEN EVALUATED BY THE FOOD AND DRUG ADMINISTRATION. THIS PRODUCT IS NOT INTENDED TO DIAGNOSE, TREAT, CURE, OR PREVENT ANY DISEASE.

1. Wu G. J Nutr 1998;128:1249–52. 
2. Romero MJ, Platt DH, Caldwell RB, Caldwell RW. Cardiovasc Drug Rev 2006;24:275–90.
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VASOPHIL™

Introduction: Arginine and Citrulline 
Arginine is a semi-essential amino acid involved in many biochemical pathways in the human body. 
It plays a role in immune function, ammonia metabolism, and the secretion of hormones. Arginine 
is perhaps best known as a biochemical precursor to nitric oxide (NO) which functions as part of 
Endothelial-Derived Relaxing Factor (EDRF). EDRF is a messenger molecule that mediates physiological 
effects in the cardiovascular system. Because of arginine’s NO-stimulating and other effects, it can 
be used as a supplement to support numerous physiological functions, including supporting normal 
blood flow to the heart, extremities, and male sexual organs.* In addition, arginine has been studied 
for supporting immune function, athletic performance, healthy cell proliferation, normal blood sugar 
metabolism,† gastrointestinal function, healthy sexual and reproductive function, urinary bladder 
structure and healthy cognition in the elderly.*1 When taken in conjunction with omega-3 fatty acids, 
supplemental arginine may support healthy weight maintenance in people trying to keep weight on.2 

Citrulline was first identified and isolated from the juice of the watermelon (Citrullus vulgaris).3 This 
amino acid initially attracted little interest because it is a non-protein amino acid that was considered 
solely an intermediate metabolite in the formation of urea.4,5 However, newer research has accumulated 
because of its unusual metabolism.6 Citrulline is a non-essential amino acid, donor of arginine and NO, 
and (similar to glutamine) a conditionally essential amino acid in intestinal health.* Its major actions 
include: reduces oxidative stress, vasodilatation, decreases leukocyte migration, restores nitrogen 
balance, increases muscle protein content and muscle protein synthesis, improves endothelial function, 
increases arginosuccinate synthase expression in cells, and preserves healthy cell mediator responses 
during immune challenge.*7  

Metabolism of Arginine and Citrulline 
Arginine is synthesized in mammals from glutamine in a multi-step metabolic conversion process.8 
In adults, most endogenous arginine is derived from citrulline, a by-product of glutamine metabolism 
in the gut or liver. Citrulline is released into the circulation and taken up primarily by the kidney for 
conversion into arginine.9 Oral arginine taken as a supplement is readily absorbed.10  About half of 
ingested arginine is rapidly converted in the body to ornithine, primarily by the enzyme arginase.11 
Besides its most well known role as a precursor for NO, arginine is also a precursor for the synthesis of 
proteins as well as urea, creatine, and agmatine.12  

Because it is a precursor of arginine, citrulline is being investigated as a supplement from which 
arginine can be synthesized. In some cells, arginine can be recycled from citrulline, which is of major 
importance in the NO cycle. In other words, citrulline acts as an arginine precursor for NO synthesis13 
and plays an important part in NO metabolism and regulation,14 which is relevant for men who wish 
to support healthy sexual function and healthy blood pressure.*† Citrulline possesses a highly specific 
metabolism that bypasses splanchnic extraction because it is not used by the intestine or taken up 
by the liver. The administration of citrulline may be used to deliver available nitrogen for protein 
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*THIS STATEMENT HAS NOT BEEN EVALUATED BY THE FOOD AND DRUG ADMINISTRATION. THIS PRODUCT IS NOT INTENDED TO DIAGNOSE, TREAT, CURE, OR PREVENT ANY DISEASE.

homeostasis in peripheral tissues and as an arginine precursor synthesized de novo in the kidneys and 
endothelial and immune cells.*4 

Supplemental Use of Arginine 

Numerous studies have shown that acute and chronic supplemental L-arginine improves endothelial nitric 
oxide bioactivity.*15 It reduces the oxygen cost of aerobic exercise, supports healthy blood pressure,† 
enhances exercise tolerance, increases NO synthesis, and  increases plasma concentration of nitrogen 
dioxide (NO2), a key marker of NO bioavailability.* 

Arginine supports healthy blood flow to the heart.*16 It has been shown to improve exercise efficiency and 
exercise tolerance in healthy humans.*17 Arginine supports cardiac ventricular function and the efficiency of 
the heart’s pumping action.*18

Arginine also appears to support healthy mood, alleviating occasional anxiety and reducing basal cortisol 
levels in healthy humans.*19 Arginine increases free radical scavenging by superoxide dismutase (SOD), 
increases levels of beneficial thiols and ascorbic acid, decreases lipid peroxidation, decreases the activity of 
xanthine oxidase, and supports healthy cholesterol metabolism.*†20 

Arginine supports immune function and can positively influence cytokine balance.*  For example, high doses 
of arginine (30 g per day for three days) were shown to significantly enhance natural killer (NK) cell activity, 
lymphokine-activated killer cell cytotoxicity, and lymphocyte mitogenic reactivity.*21 

 

Arginine in Healthy Sexual Function 
Most studies using arginine to support healthy sexual function have studied it in combination with other 
ingredients, such as pyconogenol,22–25 yohimbine,26,27 or adenosine monophosphate.28 Only a few studies 
have looked at arginine by itself for healthy sexual function. In a small, uncontrolled trial, men were 
given 2.8 g arginine per day for two weeks. Forty percent of the men in the treatment group experienced 
improvement, compared to none in the placebo group.29  In a double-blind trial, men with concerns about 
sexual performance took 5 g arginine per day or a matching placebo for six weeks.30 Nine of 29 (31%) 
patients taking L-arginine reported a significant subjective improvement in sexual function. All nine patients 
treated with L-arginine and who had subjectively improved sexual performance had had an initially low 
urinary nitric oxide, and this level had doubled at the end of the study. Men given just 500 mg three times 
daily in another trial experienced no better improvement than placebo.31 These results suggest that higher 
doses may be needed, and that men with lower nitric oxide levels might benefit the most.

Supplemental use of Citrulline 
Indications for citrulline supplementation include supporting nutritional status during intestinal challenge, 
aging and support of normal muscle mass, and cardiovascular functions that benefit from enhanced 
NO production, including healthy sexual function.*32 In fact, studies in healthy volunteers show that oral 
citrulline supplementation raises blood arginine levels more effectively than arginine supplementation 
itself.*33, 42 Other indications include support of healthy red blood cell morphology, support of healthy blood 
pressure,† support of blood lipid metabolism,† support of blood sugar metabolism,† immunomodulation, 
arginase-associated T cell function, healthy cellular proliferation, cognitive function in the elderly, improving 
aerobic function and energy production, urea cycle support, as an antioxidant, and to support intestinal 
health.*5  

Citrulline in Healthy Sexual Function
In a single blind, short-term study in men seeking support for healthy sexual function, L-citrulline was given 
1.5 g/day for a month. Researchers concluded it was safe and psychologically well-accepted, very satisfying 
to test subjects, and supported sexual function score improvements.34

†within normal limits.
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Safety of Arginine
Significant adverse effects have not been observed with 
arginine supplementation. People with kidney failure or 
liver disease may be unable to appropriately metabolize 
and excrete supplemental arginine and should only take 
arginine supplements under the supervision of a qualified 
healthcare professional.

It has been suggested, on the basis of older in vitro data35 
and anecdotal reporting, that arginine supplementation 
is contraindicated in persons with herpes infections 
(i.e. cold sores, genital herpes). The assumption is that 
arginine might stimulate replication of the virus and/or 
provoke an outbreak; however, this caution has not been 
validated by controlled clinical trials. 

Current data suggest modulating NO synthesis by giving 
oral arginine supplements has no significant effect on 
airway response to exercise in asthmatic subjects.36 Until 
more is known, arginine should be used with caution in 
persons with asthma.

Since polyamines act as growth factors for cancers, and 
arginine may stimulate polyamine synthesis, chronic 
administration of arginine in cancer patients should 
probably be avoided until information arises regarding 
the safety of this practice.

Safety of Citrulline
Citrulline is generally recognized as safe (GRAS) for oral 
use.37 In contrast to arginine or ornithine, which can 
induce gastrointestinal side effects at high doses (i.e. >10 
g in one bolus),38 citrulline is well tolerated.39-43 This could 
be explained by the rapid saturation of the intestinal 
absorption of arginine and ornithine inducing osmotic 
diarrhea at high loads.14,23 This difference between these 
amino acids suggests that the intestinal absorption of 
citrulline is not a limiting step in citrulline bioavailability, 
even at high citrulline loads.

Short-term administration of citrulline is safe and well-
tolerated. No adverse effects were observed in healthy 
subjects that given different loading doses of 2 g, 5 g, 
10 g, or 15 g.13 There is a dearth of reliable scientific data 
regarding its use in pregnancy and lactation, so standard 
pregnancy cautions apply.
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Supplement Facts
Serving Size 1 sachet (8.28 g)  Servings per container 30

Amount per sachet    %DV**

Calories  20

Protein  <1  g 2%**

L-Arginine  3  g ***
L-Citrulline  3  g  ***

**Percent Daily Values (DV) are based on a 2,000 calorie diet.
***Daily Value not established.

Other ingredients: Malic acid, citric acid, natural flavors and silicon 
dioxide.

Contains No: Sugar, salt, yeast, wheat, gluten, corn, soy, dairy products, 
artificial coloring, artificial flavoring, or preservatives.

Recommendations: Mix the contents of 1 sachet in cold water or juice and 
drink daily or take as recommended by your healthcare professional.

Caution: If pregnant, nursing, or taking prescription drugs, or if you 
have a history of genital or oral herpes, asthma, or cancer, consult your 
healthcare professional prior to use.

†within normal limits.
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