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The sports nutrition industry is responsible for bringing 
to market a very wide array of novel natural health 
product ingredients. While the majority of these 

offerings are disturbingly lacking in evidence of safety 
and efficacy, a handful of agents have proven themselves 
immensely valuable for delivering modest yet significant 
enhancement to performance of elite athletes. Simple 
strategies of timing of meals with respect to workouts 
(Moore 2009), glycogen supercompensation (Hawley 
1997), and proper hydration (Horswill 1998) have all 
been demonstrated to impart significant impact to athletic 
performance. From a natural health products perspective, 
caffeine (Tarnopolsky 2008), creatine (Wyss 2000), and L- 
carnitine (Ho 2010) have likewise reproducibly demonstrated 
outcomes of considerable significance for elite athletes.

Healthcare providers must be extremely cautious when 
attempting to navigate the exhaustive selection of 
offerings marketed towards athletes. Many commonly 
utilized ingredients have considerable safety concerns, 
notably synephrine (extract of bitter orange peel that 
replaced ephedrine in fat burning products) (Health 
Canada 2007) and conjugated linoleic acid (CLA), a trans 
fatty acid touted as a fat burner that has demonstrated 
disturbing findings in preclinical toxicological 
studies including increased liver and spleen weight 
(DeLany 1999, West 1998). Health Canada has made 
impressive strides in trying to regulate such products 
out of the market, but much more work is needed.

One advantage that has emerged from the overzealousness 
of the sports nutrition industry is the discovery of non- 
athletic applications of many of the substances marketed 
towards athletes. Isolated L- glutamine became widely 
available on the market almost exclusively due to marketing 
towards athletes. While its impact on athletic performance 
is questioned, integrative healthcare providers have 
since found a role for L- glutamine supplementation in 
conditions of inflammatory bowel disease and other states 
of compromised gastrointestinal function (Kanauchi 
2003). Creatine secured its market position through 
application in athletes, yet today integrative healthcare 
providers have come to rely on it for preventing atrophy 
in immobilization injury (Eijnde2005, Hespel 2001), 
delaying sarcopenia in the elderly (Brose 2003), and as a 
supplement for individuals suffering from a wide array 
of neuromuscular disorders (Kley 2007, Tarnopolsky 
2007). L- carnitine, while demonstrating modest impact 
for performance enhancement, has become entrenched 
among integrative healthcare providers as a first- line 
treatment for patients in settings of secondary coronary 
prevention (Ferrari 2004), as well as for coadministration 
with valproic acid as a means of minimizing adverse 
effects associated with the medication (Russell 2007). 

The following review will present a basis for application of 
two novel natural health product blends in elite athletes; 
one blend is recommended for enhancing endurance 
performance, while the other blend is recommended for 
enhancing strength. The application of these two novel blends 
for athletes is unfortunately for the most part theoretical. 
The evidence upon which the blends were recommended 
to athletes by the author will be presented. The author 
has been recommending the two blends to elite athletes 
for approximately six years now, with a very impressive 
magnitude of success according to anecdotal reports from 
the athletes prescribed the blends. While the evidence base 
in support of the blends certainly requires development, 
the blends are accompanied by a large, unquestioned safety 
profile. The impressive magnitude of benefit from anecdotal 
reports has led the author to outline the blends in question. 

A BLEND OF FUNCTIONAL OILS (ALPHA LINOLENIC ACID, 
MEDIUM CHAIN TRIGLYCERIDES, AND PLANT STEROLS) 
MAY ENHANCE ENDURANCE PERFORMANCE IN ATHLETES.

Dr Peter Jones, PhD, Director of the Richardson Centre 
for Functional Foods and Nutraceuticals, an affiliate of the 
University of Manitoba, oversaw the development of a novel 
oil blend. The research team hypothesized that the oil blend 
would increase energy expenditure and thus operate as a 
weight loss aid. In a tightly- controlled, inpatient laboratory 
setting, the oil was administered to overweight, sedentary, 
men and women (see Table 1) (Bourque 2003, St- Onge 
2003A, St- Onge 2003B). Among both men and women, the 
oil blend achieved significant increases to energy expenditure 
(assessed through indirect calorimetry). Multiple- section 
whole body MRI was used to determine impact of the oil 
blend on various adipose compartments. In men, the oil blend 
significantly reduced total body volume, subcutaneous adipose 
tissue, upper body adipose tissue, and total adipose tissue. In 
women, the oil blend demonstrated a “trend for significance” 
for these variables, but failed to significantly impact volume 
of adipose compartments described for the trial in men. 

The authors’ first experience with administering this oil 
blend to an athlete was for the basis of enhancing weight 
loss. The athlete was a professional hockey player, looking 
to lose 10-15lbs in a five week period prior to attending 
training camp for the upcoming season. The combination 
of caloric restriction, exercise, and the oil blend helped to 
achieve this outcome. Surprisingly, the athlete described 
an interesting situation; his aerobic training regime had 
been identical throughout his 12- year professional hockey 
career; stationary cycle at a set speed and power output 
for 45 minutes, five days per week. Upon follow- up 
with the patient, he reported “I don’t know why, but I 
am not getting tired on my bike… I have never done the 
bike for more than 45 minutes per session. For the past 
week, my sessions have been 60-80 minutes in duration”. 
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Since this time, the author has administered the oil blend 
to 15+ elite athletes. Subjective reports of enhanced 
endurance are a routine finding among these athletes. 

A BLEND OF AMINO ACIDS (ARGININE, TAURINE, AND 
GLUTAMINE) MAY ENHANCE STRENGTH PERFORMANCE 
IN ELITE ATHLETES. 

In 2004, the author had the privilege of reviewing 
dozens of natural health product ingredients on behalf 
of the natural health products industry. Our team was 
assimilating evidence of safety and efficacy on behalf of 
the industry, and submitting the findings to the Natural 
Health Products Directorate of Health Canada for 
the purposes of obtaining Natural Product Numbers 
(NPNs) for sale of the products in question in Canada. 
While reviewing various products targeting performance 
enhancement of elite athletes, a short list of amino 
acids emerged as potential ergogenic aids for resistance- 
training athletes; arginine, taurine, and glutamine. 

Custom compounding pharmacies were employed to 
formulate the blend. Each daily dose delivers 5g arginine, 
5g glutamine, and 3g taurine. The athlete is instructed 
to use the blend as a post- workout recovery beverage. 
They are instructed to combine 13g of the blend with 
15g of a standard whey protein isolate. A whole, overripe 

banana is added (serving two purposes; flavour as 
well as delivery of simple carbohydrate, which helps 
absorption and utilization of amino acids). One cup of 
milk is also added; rice or almond milk are typically 
recommended because they further contribute to the 
simple carbohydrate content of the beverage. The athlete 
is welcome to add additional fruit to the beverage.

Outcomes based on anecdotal feedback from 
administration of the blend are of considerable significance 
and magnitude. The strategy quickly and powerfully 
increases strength performance for the athlete. The 
academic basis for the blend is provided below.

Arginine has demonstrated a variety of outcomes in 
controlled human studies of significance for performance 
enhancement of elite athletes. Among untrained 
individuals, arginine has demonstrated the ability to reverse 
compromised endothelial function (Clarkson 1996, Lauer 
2008, Lucotti 2006, Siasos 2009), a metabolic complication 
of several detrimental lifestyle habits, including lack 
of physical activity, obesity, insulin resistance, and 
consumption of substances contributing a net oxidant load 
to the body, notably foods rich in saturated and trans fat, 
smoking, excessive alcohol consumption, etc. Arginine 
has also demonstrated efficacy in the management of 

Reference Description Outcomes

St-Onge 2003A

St-Onge 2003B

30 overweight men randomly assigned to 1of 2 
interventions (4 weeks each, with washout) in crossover 
design. Inpatient setting.

Both interventions; 15% PR, 40% fat, 45% CHO. 75% 
of total fat intake was “treatment fat”. Control fat = 
olive oil (OO). Treatment fat = “functional oil” (FO): 67% 
MCT, 14% Oleic acid, 5% ALA, Phytosterols 3.4%

Multiple section whole body MRI served 
as measure of body composition. Indirect 
calorimetry served as endpoint measure of energy 
expenditure. Plasma lipids were measured.

TC decreased 0.68mmol/L FO and 0.25mmol/L OO. 
LDL-C decreased 0.48mmol/L FO and 0.15mmol/L 
OO. TG and HDL similar between groups.

Energy expenditure was significantly elevated 
2,3, and 4 hours following the consumption 
of a FO versus OO- based breakfast. 

Total body volume, subcutaneous adipose tissue, 
upper body adipose tissue, and total adipose tissue 
were significantly reduced by FO versus OO. 

Bourque 2003 17 overweight women, inpatient setting, randomly 
assigned to 1 of 2 interventions (4 weeks 
each, with washout) in crossover design.

Treatment intervention as above trial. Control 
intervention was beef tallow (BT).

TC decreased 9.1%, and LDL-C decreased 16% 
FO versus BT. No impact on TG and HDL-C.

Energy expenditure was significantly elevated 
2 and 3 hours following the consumption 
of a FO versus BT- based breakfast.

“Trend for significance” regarding total body 
volume, subcutaneous adipose tissue, upper 
body adipose tissue, and total adipose tissue.

Legend: PR=protein, CHO=carbohydrate, OO=olive oil, FO=functional oil, MCT=medium 
chain triglyceride, ALA=alpha linolenic acid, BT=beef tallow. 

Table 1: Clinical trials of a functional oil blend in humans
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mild hypertension (Ast 2010, Palloshi 2004, Rytlewski 
2005, Siani 2000). Hypotensive action and reversal of 
compromised endothelial function are credited to arginine 
serving as the substrate for nitric oxide synthase, acting 
as a direct precursor for endothelium- derived nitric oxide 
production. In theory, this function of arginine may 
enhance performance by enhancing vasodilation and thus 
blood delivery to muscle during exercise or subsequently 
during recovery from a bout of training. Furthermore, 
arginine has demonstrated an ability to enhance glucose 
utilization and improve insulin resistance in several 
populations (Lucotti 2006, Lucotti 2009, Piatti 2001).

Arginine supplementation has also been evaluated in 
situations of athletic performance. Again, a number 
of outcomes support the ergogenic impact of arginine 
supplementation among an elite athlete population. Koppo et 
al (2009) demonstrated an acceleration of pulmonary VO2 
kinetics among trained subjects performing six minute cycle 
sprints at 80% of ventilator threshold. The outcome suggests 
an ability of arginine to decrease the amount of time skeletal 
muscle takes to adapt to a large increase in workload, 
reducing the oxygen deficit created at the onset of high- 
intensity activity. Camic et al (2010A, 2010B) utilized high- 
intensity cycle ergometry to demonstrate improved physical 
working capacity at the fatigue threshold (PWCFT) among 
men supplemented with arginine engaged in a four week 
training regime. The outcome is a measure of maximum 
power output that can be maintained without neuromuscular 
evidence of fatigue. This was accompanied by a significant 
increase in the gas exchange threshold, peak oxygen uptake, 
and power output among arginine supplemented subjects. In 
another trial, healthy, untrained adult males participated in 
a five- week progressive strength training program and were 
administered arginine and ornithine or placebo. Subjects 
receiving arginine and ornithine demonstrated significantly 
increased total strength and lean body mass relative to 
gains experienced with exercise training supplemented 
with placebo (Elam 1989). In a placebo- controlled trial 
among resistance- trained men, individuals assigned to 
arginine supplementation demonstrated significantly 
improved one repetition maximum bench press and 
Wingate peak power performance (Campbell 2006).

Mechanistically, a clinical trial in strength- trained 
athletes demonstrated increases in serum levels of 
growth hormone and insulin- like growth factor-I (IGF-
1) following intense resistance training and arginine 
supplementation relative to the same training regime 
and supplementation with placebo (Zajac 2010). Among 
untrained, healthy adult subjects, arginine supplementation 
was shown to reduce exercise- induced increases in 

plasma lactate and ammonia levels (Schaefer 2002). 

Interest in glutamine supplementation among elite athletes 
began with interest in elevated rates of upper respiratory 
tract infection among long distance elite athletes following 
an event. Glutamine had been observed to poor out of 
skeletal muscle during infection, a preferred energy source 
for white blood cells. Interest surfaced in elucidating if 
supplementation with glutamine leading up to and following 
a long distance event would reduce risk of upper respiratory 
tract infection. The impact of glutamine supplementation 
on this outcome appears to remain unclear (Castell 2003).

Several outcomes of interest for elite athletes have been 
demonstrated with glutamine supplementation. In two 
separate studies of elite athletes, glutamine supplementation 
was shown to reduce exercise- induced increases in plasma 
ammonia levels (Bassini- Cameron 2008, Carvalho- 
Peixoto 2007). Elevations in blood ammonia during 
exercise have been suggested to significantly contribute 
to fatigue. Glutamine has also demonstrated an ability to 
impact recovery following a bout of training. Glutamine 
supplementation alone following a bout of intense training 
was shown to achieve statistically similar levels of muscle 
glycogen deposition as post- training supplementation with 
carbohydrate. Combining glutamine with carbohydrate 
following a bout of training lead to greater glycogen 
deposition in muscle than either carbohydrate or glutamine 
alone (Bowtell 1999). Furthermore, exercise induces 
elevations in plasma levels of IL-6. IL-6 is suggested to act 
as a hormone- like molecule, priming liver and adipose 
tissue to supply substrates during exercise. In a controlled 
clinical trial, exercise alone induced an 11-fold increase in 
plasma concentrations of IL-6, while exercise plus glutamine 
supplementation induced an 18-fold increase (Hiscock 2003). 

Taurine is actively concentrated in the intracellular 
compartment of muscle (~500 times higher than in 
plasma) and other excitable cells, where it acts a 
membrane stabilizer, an osmotic solute and may augment 
myofilament contraction (Cuisinier 2002, Hamilton 2006, 
Imagawa 2009, Ramamoorthy 1994). During exercise, 
contracted muscles release taurine into the bloodstream 
as an osmoregulatory mechanism in order to offset the 
increased muscle fiber osmolarity that occurs as a result 
of lactic acid and other metabolite build up (Cuisinier 
2001, Cuisinier 2002, Hamilton 2006, Ward 1999).

Taurine directly modulates muscle contraction (Cuisinier 
2002). Bakker (2002) found that taurine increases force 
production in skeletal muscle cells by increasing calcium 
release from the sarcoplasmic reticulum and increasing 



80     IHP  October 2010

FEATURE PERFORMANCE ENHANCEMENT

References:
Alford C, Cox H, Wescott R. The effects of red bull energy drink on 
human performance and mood. Amino Acids. 2001;21(2):139-50. 

Ast J, Jablecka A, Bogdanski P, Smolarek I, Krauss H, Chmara E. 
Evaluation of the antihypertensive effect of L-arginine supplementation 
in patients with mild hypertension assessed with ambulatory blood 
pressure monitoring. Med Sci Monit. 2010 Apr 28;16(5):CR266-71.

Bakker AJ, Berg HM. Effect of taurine on sarcoplasmic reticulum 
function and force in skinned fast-twitch skeletal muscle fibres 
of the rat. J Physiol. 2002 Jan 1;538(Pt 1):185-94. 

Bassini-Cameron A, Monteiro A, Gomes A, Werneck-de-Castro JP, Cameron 
L. Glutamine protects against increases in blood ammonia in football players in 
an exercise intensity-dependent way. Br J Sports Med. 2008 Apr;42(4):260-6. 

Bourque C, St-Onge MP, Papamandjaris AA, Cohn JS, Jones PJ. 
Consumption of an oil composed of medium chain triacyglycerols, 
phytosterols, and N-3 fatty acids improves cardiovascular risk profile 
in overweight women. Metabolism. 2003 Jun;52(6):771-7. 

Bowtell JL, Gelly K, Jackman ML, Patel A, Simeoni M, Rennie MJ. Effect 
of oral glutamine on whole body carbohydrate storage during recovery 
from exhaustive exercise. J Appl Physiol. 1999 Jun;86(6):1770-7. 

Brose A, Parise G, Tarnopolsky MA. Creatine supplementation enhances isometric 
strength and body composition improvements following strength exercise 
training in older adults. J Gerontol A Biol Sci Med Sci. 2003 Jan;58(1):11-9. 

Camic CL, Housh TJ, Mielke M, Zuniga JM, Hendrix CR, Johnson GO, Schmidt RJ, 
Housh DJ. The effects of 4 weeks of an arginine-based supplement on the gas exchange 
threshold and peak oxygen uptake. Appl Physiol Nutr Metab. 2010A Jun;35(3):286-93. 

Camic CL, Housh TJ, Zuniga JM, Hendrix RC, Mielke M, 
Johnson GO, Schmidt RJ. Effects of arginine-based supplements 
on the physical working capacity at the fatigue threshold. 
J Strength Cond Res. 2010B May;24(5):1306-12. 

Campbell B, Roberts M, Kerksick C, Wilborn C, Marcello B, Taylor L, 
Nassar E, Leutholtz B, Bowden R, Rasmussen C, Greenwood M, Kreider R. 
Pharmacokinetics, safety, and effects on exercise performance of L-arginine 
alpha-ketoglutarate in trained adult men. Nutrition. 2006 Sep;22(9):872-81. 

Carvalho-Peixoto J, Alves RC, Cameron LC. Glutamine and carbohydrate 
supplements reduce ammonemia increase during endurance field 
exercise. Appl Physiol Nutr Metab. 2007 Dec;32(6):1186-90. 

Castell L. Glutamine supplementation in vitro and in vivo, in exercise 
and in immunodepression. Sports Med. 2003;33(5):323-45. 

Clarkson P, Adams MR, Powe AJ, Donald AE, McCredie R, Robinson J, 
McCarthy SN, Keech A, Celermajer DS, Deanfield JE. Oral L-arginine 
improves endothelium-dependent dilation in hypercholesterolemic 
young adults. J Clin Invest. 1996 Apr 15;97(8):1989-94.

Cuisinier C, Michotte De Welle J, Verbeeck RK, Poortmans JR, Ward 
R, Sturbois X, Francaux M. Role of taurine in osmoregulation during 
endurance exercise. Eur J Appl Physiol. 2002 Oct;87(6):489-95. 

Cuisinier C, Ward RJ, Francaux M, Sturbois X, de Witte P. Changes 
in plasma and urinary taurine and amino acids in runners immediately 
and 24 h after a marathon. Amino Acids 2001; 20:13–23. 

DeLany JP, Blohm F, Truett AA, Scimeca JA, West DB. Conjugated 
linoleic acid rapidly reduces body fat content in mice without affecting 
energy intake. Am J Physiol. 1999 Apr;276(4 Pt 2):R1172-9.

myofilament sensitivity to calcium. Hamilton (2006) 
reported that taurine depletion caused a significant 
drop in force production by muscle fibres compared to 
normal cells (p<0.05), but interestingly slowed onset 
of fatigue, possibly due to lower ATP utilization and 
consequent accumulation of metabolic byproducts. Other 
in vivo experiments have shown up to 80% decreased 
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concentrate taurine (Warskulat 2004). Miyazaki et al 
(2004) and Yatabe et al (2003) have found that taurine 
muscle concentration decreased significantly after 
exercise to exhaustion, and that oral taurine not only 
inhibited this decrease in taurine concentration but 
prolonged time to exhaustion of exercising animals. 
Imagawa (2009) found that use of taurine either with 
or without caffeine over a two week period enhanced 
endurance performance and significantly decreased 
muscle lactate in mice compared to controls (p<0.01). 

Human trials of taurine alone for performance 
enhancement are sparse. Findings of increased plasma 
taurine representing muscle efflux following strenuous 
endurance exercise have been replicated in humans 
(Medelli 2003). Taurine has been studied in humans 
alongside caffeine, glucoronolactone, and B vitamins 
as part of various energy drink formulations. These 
combinations have repeatedly been shown to significantly 
increase aerobic and anaerobic performance in humans 
(Alford 2001, Geiss 1994, Ivy 2009). Independently, 
taurine has been shown to prevent an “exercise-induced 

decline in SOD [superoxide dismutase] activity and 
increased in GPx [glutathione peroxidase] activity 
during exercise,” thereby exerting an antioxidant 
effect during exercise (Zembron-Lacny 2007). 

CONCLUSION

Athletes routinely experiment with a very wide 
array of supplemental agents hypothesized to 
enhance performance. Both safety and efficacy of the 
majority of such agents warrants intense scrutiny. 
Integrative healthcare providers are poised to serve 
as a voice of reason and guidance in the area.

The functional oil blend described above has been 
eloquently demonstrated, in a tightly controlled 
metabolic unit, to increase energy expenditure, reduce 
adipose volume, and improve cardiovascular disease risk 
factors. Through predominantly anecdotal feedback, 
the blend may enhance endurance in elite athletes. 

The amino acid blend described above has a modest 
evidence base in its support for enhancing strength among 
elite athletes. The amino acid blend is administered as a 
post- workout meal replacement. The provision of protein 
and carbohydrate immediately following a bout of exercise 
has been reproducibly demonstrated to enhance recovery 
from a bout of training. The author proposes that the 
provision of the specified doses of arginine, taurine, and 
glutamine achieve improvements in performance not 
delivered by simple protein and carbohydrate alone.  



October 2010  IHP     81

FEATURE PERFORMANCE ENHANCEMENT

Eijnde BO, Derave W, Wojtaszewski JF, Richter EA, Hespel P. AMP kinase 
expression and activity in human skeletal muscle: effects of immobilization, 
retraining, and creatine supplementation. J Appl Physiol. 2005 Apr;98(4):1228-33. 

Elam RP, Hardin DH, Sutton RA, Hagen L. Effects of arginine and ornithine 
 on strength, lean body mass and urinary hydroxyproline in adult males.  
J Sports Med Phys Fitness. 1989 Mar;29(1):52-6. 

Ferrari R, Merli E, Cicchitelli G, Mele D, Fucili A, Ceconi C. Therapeutic effects of  
L-carnitine and propionyl-L-carnitine on cardiovascular diseases: a review.  
Ann N Y Acad Sci. 2004 Nov;1033:79-91. 

Geib K-R, Jester I, Falke W, Hamm M, Waag KL. The effect of a taurine containing 
drink on performance in 10 endurance-athletes. Amino Acids 1994; 7: 45–56. 

Hamilton EJ, Berg HM, Easton CJ, Bakker AJ. The effect of taurine depletion on  
the contractile properties and fatigue in fast-twitch skeletal muscle of the mouse.  
Amino Acids. 2006 Oct;31(3):273-8. 

Hawley JA, Schabort EJ, Noakes TD, Dennis SC. Carbohydrate-loading and 
exercise performance. An update. Sports Med. 1997 Aug;24(2):73-81.

Health Canada. Canadian Adverse Reaction Newsletter. Posted April 10, 2007. 
http://www.hc-sc.gc.ca/dhp-mps/medeff/bulletin/carn-bcei_v17n2-eng.php#sct3 

Hespel P, Op’t Eijnde B, Van Leemputte M, Ursø B, Greenhaff PL, Labarque V,  
Dymarkowski S, Van Hecke P, Richter EA. Oral creatine supplementation 
facilitates the rehabilitation of disuse atrophy and alters the expression of 
muscle myogenic factors in humans. J Physiol. 2001 Oct 15;536(Pt 2):625-33. 

Hiscock N, Petersen EW, Krzywkowski K, Boza J, Halkjaer-Kristensen 
J, Pedersen BK. Glutamine supplementation further enhances exercise-
induced plasma IL-6. J Appl Physiol. 2003 Jul;95(1):145-8. 

Ho JY, Kraemer WJ, Volek JS, Fragala MS, Thomas GA, Dunn-Lewis C, 
Coday M, Häkkinen K, Maresh CM. l-Carnitine l-tartrate supplementation 
favorably affects biochemical markers of recovery from physical exertion 
in middle-aged men and women. Metabolism. 2010 Aug;59(8):1190-9.

Horswill CA. Effective fluid replacement. Int J Sport Nutr. 1998 Jun;8(2):175-95.

Huynh NT, Tayek JA. Oral arginine reduces systemic blood pressure in type 2  
diabetes: its potential role in nitric oxide generation. J Am Coll Nutr.  
2002 Oct;21(5):422-7. 

Imagawa TF, Hirano I, Utsuki K, Horie M, Naka A, Matsumoto K, Imagawa S.  
Caffeine and taurine enhance endurance performance. Int J Sports Med. 2009  
Jul;30(7):485-8. 

Ivy JL, Kammer L, Ding Z, Wang B, Bernard JR, Liao YH, Hwang J. Improved 
cycling time-trial performance after ingestion of a caffeine energy drink. 
 Int J Sport Nutr Exerc Metab. 2009 Feb;19(1):61-78.

Kanauchi O, Mitsuyama K, Homma T, Takahama K, Fujiyama Y, Andoh A,  
Araki Y, Suga T, Hibi T, Naganuma M, Asakura H, Nakano H, Shimoyama T, 
Hida N, Haruma K, Koga H, Sata M, Tomiyasu N, Toyonaga A, Fukuda M, 
Kojima A, Bamba T. Treatment of ulcerative colitis patients by long-term 
administration of germinated barley foodstuff: multi-center open trial. 
Int J Mol Med. 2003 Nov;12(5):701-4.

Kley RA, Vorgerd M, Tarnopolsky MA. Creatine for treating muscle disorders. 
Cochrane Database Syst Rev. 2007 Jan 24;(1):CD004760. 

Koppo K, Taes YE, Pottier A, Boone J, Bouckaert J, Derave W. Dietary arginine 
supplementation speeds pulmonary VO2 kinetics during cycle exercise. 
Med Sci Sports Exerc. 2009 Aug;41(8):1626-32. 

Lauer T, Kleinbongard P, Rath J, Schulz R, Kelm M, Rassaf T. L-arginine 
preferentially dilates stenotic segments of coronary arteries thereby increasing 
coronary flow. J Intern Med. 2008 Sep;264(3):237-44.

Lucotti P, Monti L, Setola E, La Canna G, Castiglioni A, Rossodivita A, Pala MG, 
Formica F, Paolini G, Catapano AL, Bosi E, Alfieri O, Piatti P. Oral L-arginine 
supplementation improves endothelial function and ameliorates insulin sensitivity 
and inflammation in cardiopathic nondiabetic patients after an aortocoronary 
bypass. Metabolism. 2009 Sep;58(9):1270-6. 

Lucotti P, Setola E, Monti LD, Galluccio E, Costa S, Sandoli EP, Fermo I, 
Rabaiotti G, Gatti R, Piatti P. Beneficial effects of a long-term oral L-arginine 
treatment added to a hypocaloric diet and exercise training program in obese, 
insulin-resistant type 2 diabetic patients. Am J Physiol Endocrinol Metab. 
2006 Nov;291(5):E906-12.

Medelli J, Lounana J, Hill D. Variation in plasma amino acid concentrations 
during a cycling competition. J Sports Med Phys Fitness. 2003 Jun;43(2):236-42.

Miyazaki T, Matsuzaki Y, Ikegami T, Miyakawa S, Doy M, Tanaka N, Bouscarel B 
Optimal and effective oral dose of taurine to prolong exercise performance in rat. 
Amino Acids. 2004 Dec;27(3-4):291-8. 

Moore DR, Robinson MJ, Fry JL, Tang JE, Glover EI, Wilkinson SB, Prior T, 
Tarnopolsky MA, Phillips SM. Ingested protein dose response of muscle and 
albumin protein synthesis after resistance exercise in young men. Am J Clin Nutr. 
2009 Jan;89(1):161-8.

Palloshi A, Fragasso G, Piatti P, Monti LD, Setola E, Valsecchi G, Galluccio E, 
Chierchia SL, Margonato A. Effect of oral L-arginine on blood pressure and 
symptoms and endothelial function in patients with systemic hypertension, 
positive exercise tests, and normal coronary arteries. Am J Cardiol. 
2004 Apr 1;93(7):933-5.

Piatti PM, Monti LD, Valsecchi G, Magni F, Setola E, Marchesi F, Galli-Kienle M, 
Pozza G, Alberti KG. Long-term oral L-arginine administration improves 
peripheral and hepatic insulin sensitivity in type 2 diabetic patients. Diabetes Care. 
2001 May;24(5):875-80. 

Ramamoorthy S, Leibach FH, Mahesh VB, Han H, Yang-Feng T, Blakely RD, 
Ganapathy V. Functional characterization and chromosomal localization of a 
cloned taurine transporter from human placenta. Biochem J 1994; 300: 893–900.

Russell S. Carnitine as an antidote for acute valproate toxicity in children. 
Curr Opin Pediatr. 2007 Apr;19(2):206-10. 

Rytlewski K, Olszanecki R, Korbut R, Zdebski Z. Effects of prolonged oral 
supplementation with l-arginine on blood pressure and nitric oxide synthesis 
in preeclampsia. Eur J Clin Invest. 2005 Jan;35(1):32-7.

Schaefer A, Piquard F, Geny B, Doutreleau S, Lampert E, Mettauer B, Lonsdorfer J. 
L-arginine reduces exercise-induced increase in plasma lactate and ammonia. 
Int J Sports Med. 2002 Aug;23(6):403-7. 

Siani A, Pagano E, Iacone R, Iacoviello L, Scopacasa F, Strazzullo P. Blood pressure 
and metabolic changes during dietary L-arginine supplementation in humans. 
Am J Hypertens. 2000 May;13(5 Pt 1):547-51. 

Siasos G, Tousoulis D, Vlachopoulos C, Antoniades C, Stefanadi E, Ioakeimidis 
N, Zisimos K, Siasou Z, Papavassiliou AG, Stefanadis C. The impact of oral 
L-arginine supplementation on acute smoking-induced endothelial injury 
and arterial performance. Am J Hypertens. 2009 Jun;22(6):586-92.

St-Onge MP, Lamarche B, Mauger JF, Jones PJ. Consumption of a functional oil 
rich in phytosterols and medium-chain triglyceride oil improves plasma lipid 
profiles in men. J Nutr. 2003A Jun;133(6):1815-20. 

St-Onge MP, Ross R, Parsons WD, Jones PJ. Medium-chain triglycerides increase 
energy expenditure and decrease adiposity in overweight men. Obes Res. 
2003B Mar;11(3):395-402. 

Tarnopolsky MA. Clinical use of creatine in neuromuscular and neurometabolic 
disorders. Subcell Biochem. 2007;46:183-204. 

Tarnopolsky MA. Effect of caffeine on the neuromuscular system--potential as an 
ergogenic aid. Appl Physiol Nutr Metab. 2008 Dec;33(6):1284-9.

Ward RJ, Francaux M, Cuisinier C, Sturbois X, De Witte P. Changes in plasma 
taurine levels after different endurance events. Amino Acids 1999;16:71–77.

Warskulat U, Flogel U, Jacoby C, Hartwig HG, Thewissen M, MerxMW, 
Molojavyi A, Heller-Stilb B, Schrader J, Haussinger D. Taurine transporter 
knockout depletes muscle taurine levels and results in severe skeletal muscle 
impairment but leaves cardiac function uncompromised. 
FASEB J 2004; 18: 577–579. 

West DB, Delany JP, Camet PM, Blohm F, Truett AA, Scimeca J. Effects of 
conjugated linoleic acid on body fat and energy metabolism in the mouse. 
Am J Physiol. 1998 Sep;275(3 Pt 2):R667-72.

Wyss M, Kaddurah-Daouk R. Creatine and creatinine metabolism. Physiol Rev. 
2000 Jul;80(3):1107-213.

Yatabe Y, Miyakawa S, Miyazaki T, Matsuzaki Y, Ochiai N. Effects of taurine 
administration in rat skeletal muscles on exercise. J Orthop Sci. 2003;8(3):415-9.

Zajac A, Poprzecki S, Zebrowska A, Chalimoniuk M, Langfort J. Arginine and 
ornithine supplementation increases growth hormone and insulin-like growth 
factor-1 serum levels after heavy-resistance exercise in strength-trained 
athletes. J Strength Cond Res. 2010 Apr;24(4):1082-90.

Zembron-Lacny A, Szyszka K, Szygula Z. Effect of cysteine derivatives 
administration in healthy men exposed to intense resistance exercise by evaluation 
of pro-antioxidant ratio. J Physiol Sci. 2007 Dec;57(6):343-8.


