
1 

 

         
 JET FUEL PUMP 

                                       Scientific Research 
 

Agmatine sulfate is biosynthesized from L-

arginine within the body.  It is considered to be a 
neurotransmitter and neuromodulator and is 

released during nerve activation.  Research 

suggests that agmatine can beneficially be 

applied in the treatment of drug addiction (2), 

psychological dysfunction including anxiety (4), 

stress (5,6) and depression (4,31), and nervous 

system dysfunction including neuropathic pain 
intolerance and convulsions. It also provides 

protection against nerve damage caused by 

toxicity, oxygen deprivation and trauma 
(7,8,9,32) and plays a physiological role in 

cognitive function regarding memory and 
learning (12,13).  Agmatine is anti-inflammatory 

(3) and modulates insulin secretion, consequently 

regulating blood glucose (10).  It regulates 

hormonal function by promoting the release of 

luteinising hormone-releasing hormone (LHrH) 

(35), which promotes healthy testosterone levels 

in men and supports female ovulation.  It also 
stimulates the release of growth hormone (GH) 

(34) and gastrin secretion (11).  Growth hormone 

promotes lean muscle mass, healthy bone and 
collagen metabolism (36). 

 

Nitric oxide is generated from L-arginine by nitric-

oxide synthase enzymes (NOS) which are 
regulated by agmatine.  Agmatine competitively 

inhibits nNOS (neuronal nitric oxide) (33) and 

iNOS (inducible NOS), but stimulate eNOS 
(endothelial nitric-oxide synthase).  nNOS is 

involved in synaptic plasticity, learning and 
memory (14), while iNOS is produced in response 

to pathological disease conditions (15).  eNOS 

stabilises and regulates the vascular 
microenvironment, which also contributes to 

neuroplasticity (14) and is important for learning 

and memory.  (Neuroplasticity can be defined by 

the brain’s ability to create new neural pathways 

to adapt and reorganise in response to an 

experience). By inhibiting iNOS, agmatine also 

prevents lipopolysaccharide (LPS) (bacterial 
endotoxins) induced neuro-inflammation and 

memory deterioration (16).  By stimulation eNOS, 

agmatine stimulates nitric oxide formation, which 
stimulates vasodilation of the vascular system, 

improving circulation to the muscles, nutrient and 

oxygen provision and waste removal. 

 

Agmatine sulphate thus yields great benefit for 

athletes to promote a feeling of wellbeing, 

enhance nervous system function and cognition 
and to support optimal muscle perfusion for 

enhanced muscle recovery and function. 

 
Grape seed extract provides powerful anti-

oxidant protection against free radicals produced 
during exercise.  During rigorous exercise, 

oxygen utilisation is increased as well as lactic 

acid production, catecholamine levels, rate of 

haemoglobin auto-oxidation and hyperthermia.  

These result in increased production of reactive 

oxygen species (ROS) which impair anti-oxidant 

defence systems and at very high levels, may 
force the body in a state of oxidative stress (19).   

ROS are chemically reactive molecules, 

containing oxygen.  They are produced during 
normal cellular metabolism of oxygen.  A linear 

relationship exists between increased ROS 

production during exercise and reduction of 

exercise capacity and performance due to 
oxidative skeletal muscle fatigue and damage 

(21). Anti-oxidant protection against increased 

levels of ROS are influenced by nutritional, 
physiological and pathological factors and 

determines the level of cell damage.  Grape seed 
extract contains proanthocyanidin flavonoids, 

which are potent anti-oxidants with various 

health-promoting properties, including anti-
inflammatory, anticancer, antimicrobial and 

vasodilatory properties (18).  They also protect 

against the damaging effects of intensive training 

by increasing NO production.  This improves 

muscle perfusion, muscle nutrition and recovery.  

For further protection against oxidative cell 

damage it also inhibits the inflammatory response 
and xanthine oxidase enzyme activity, which 
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produces ROS (17).  Grape seed extract is 

supported by research to provide significant 
protection against oxidative damage caused by 

excessive or prolonged training and may 
consequently delay muscle fatigue and increase 

exercise performance (23). 

 
Glucose is the muscle’s main fuel or energy 

source during high-intensity anaerobic exercise, 

but also during prolonged, low-intensity exercise.  

During prolonged, high intensity exercise, the 
muscles will also start using stored glucose in the 

form of glycogen.  Glycogen is stored in the 

muscles and liver and degraded to glucose during 
intensive training for further muscle and brain 

fuel supply when blood glucose levels drop.  
Muscle and liver glycogen stores are thus 

determinants of exercise capacity and will directly 

influence endurance and performance.  
Insufficient muscle glycogen stores decrease 

blood glucose supply and consequently result in 

physical and mental fatigue (20).  Research 

demonstrates that grape seed extract can 
significantly increase liver and muscle glycogen 

levels and also decrease the rate at which these 

glycogen stores are degraded during prolonged 
exercise.  Grape seed extract therefore regulates 

blood glucose and energy supply to the brain, 

muscles and red blood cells and improve exercise 

capacity by delaying fatigue.  When muscle 

glycogen is depleted, fat is metabolised and 

plasma levels of free fatty acids are increased, 

which affect muscle contractility and relaxation. 
Grape seed extract delays muscle and systemic 

exercise-induced fatigue by promoting fat 

utilization.  It is proposed to increase 
mitochondria in muscle and improve the 

mitochondria’s ability to oxidise and use fatty 
acids as fuel (22). 

 

Vitamin C is a powerful antioxidant which is 

involved in protein metabolism and required for 

the synthesis of collagen, the main structural 

protein, which forms part of connective tissue in 

tendons, ligaments, muscles, blood vessels, 
bones, gut, teeth and skin.  Vitamin C is also 

involved in synthesis of L-carnitine and 

neurotransmitters (24) and is required for the 
conservation of healthy bones (25), healthy 

immune function (26,27) and cardiovascular 
health (28,29).  

Eccentric, resistance exercise (downhill running, 

shuttle running, box stepping, lowering weights) 
or unaccustomed exercise of high intensity and 

duration can cause damage to muscles, resulting 

in oxidative stress and muscle soreness 

(inflammation), which results in decreased 
muscle force and range of motion.  Antioxidants 

are used as one of the strategies to alleviate 

exercise induced oxidative damage and 
inflammation.  Research supports vitamin C’s 

antioxidant protection against muscle soreness 
(37) and decreased range of motion (stiffness) 

(38).   

 
Vitamin C is also crucial for healthy adrenal 

function and regulation of cortisol. The adrenal 

glands are one of the organs with the highest 

vitamin C concentrations.  Vitamin C functions as 
a cofactor in catecholamine (adrenaline and 

noradrenaline) synthesis and synthesis of 

steroidal hormones like cortisol (39).  High 
intensity, prolonged exercise training and 

environmental heat stress is associated with 

chronic elevation of cortisol levels and 

subsequently depressed immune cell function 

and increased risk of upper respiratory tract 

infection.  Research suggests that Vitamin C 

supplementation therefore has potential to 
decrease post-exercise cortisol levels in these 

extreme circumstances and consequently 

improve immune system protection (40,41). 
 

Piperine 95% is a bioactive constituent found 
in black pepper.  It is known for its influence on 

the metabolism of various drugs and herbs by 

promoting digestive absorption and by 

downregulating enzymes involved in the 

biotransformation of herbs, which prevents their 

inactivation and elimination.  The results are 

improved absorption and bio-availability of 
nutrients and herbs (30).  
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