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TEST IGNITE 

                                      Scientific Research 
 

Testosterone is an androgenic hormone which is synthesized in the testes of males and ovaries in females.  
Synthesis of testosterone is regulated between the hypothalamus gland, pituitary gland and the testes in 
men and ovaries in women.   
 
Testosterone exerts multiple functions within the body like maintaining libido, sperm quality and production, 
promoting healthy bone density and sustaining muscle mass and strength. Research collectively concludes 
that high doses of testosterone produce improved fat-free muscle mass and strength, while added strength 
training amplify the effects of androgenic hormones on muscle tissue.  In a study done by Sattler et al., 
testosterone supplementation has been illustrated to significantly improve lean muscle mass, strength and 
aerobic endurance while decreasing total body fat as well as upper body fat (3).  Bhasin et al. reported 
that 10 weeks of high concentration testosterone supplementation, especially in conjunction with strength 
training, increase fat-free mass, muscle size and strength in healthy men (4).   
 
Testosterone deficiency can be caused by endocrine disruption or testicular failure caused by factors like 
testicular injury, mumps, undescended testicles, ageing, cancer treatment, inflammatory disease, HIV, 
certain medication, obesity and stress.  Research concludes that 1% of total testosterone levels and 2% 
biologically active testosterone levels are lost each year after the age of 35.  This occurrence is especially 
prevalent in untreated depressed men (37-39). 
 
Obesity and low testosterone levels can entrap males in a vicious cycle of further weight gain and hormonal 
imbalance, with low testosterone levels promoting fat accumulation and thus increasing the risk of obesity, 
while obesity on the other hand causes a reduction in testosterone levels and a further increase in fat 
deposition.  Testosterone is important in fat metabolism and local fat distribution.  Science concludes that 
an inverse relationship exists between blood testosterone levels and abdominal fat, metabolic syndrome 
and obesity in men (5).  Metabolic syndrome is a combination of risk factors like abdominal obesity, high 
triglyceride levels, low HDL cholesterol, high blood pressure and high fasting blood sugar levels.  These 
factors increase the developmental risk of diseases including heart disease, high blood pressure, diabetes 
and stroke and is associated with insulin resistance.  Healthy testosterone levels are associated with 
improved insulin sensitivity and reduced risk of metabolic syndrome.  One study reported increased 
prevalence of abdominal obesity and elevated blood glucose in 50% of men on testosterone lowering 
therapy for prostate cancer (8), while another study reported an increase in BMI and elevated risk for 
metabolic syndrome after testicular removal due to cancer (9).   
 
The pathophysiology behind the effect of fat accumulation on hormonal imbalance may be attributed to 
the potent hormone modulating effect of fat cells.  With an increase in fat mass, aromatase, an enzyme in 
fat cells, also increases and converts testosterone into estradiol, the predominant estrogen in humans (6,7).  
Other factors associated with the effect of fat accumulation on testosterone levels, are increased 
inflammatory cytokines which reduce the secretion of gonadotropin-releasing hormone (GnRH) and hence 
inhibit testicular stimulation of testosterone production (10) as well as increased insulin resistance and 
hence a decrease in sex hormone binding globulin.  Consequently, male testosterone levels decline and 
can cause various symptoms like a higher body mass index (BMI), increased fat mass to lean muscle mass, 
lack of fertility, low libido, erectile dysfunction, mood changes, reduced energy and stamina and growth of 
breast tissue.  
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By implementing healthy lifestyle changes and supplementation, it is however possible to delay or attenuate 
the risk of metabolic syndrome, obesity and low testosterone levels and its associated conditions.  
 
D-Aspartic Acid (DAA) is a non-essential amino 
acid which naturally occurs in the nerve cells and 
endocrine glands.  It can be used by athletes as 
temporary testosterone booster or as fertility 
support in men by promoting healthy 
testosterone levels in the testicles (25,26) and 
stimulating the release of luteinizing hormone 
(25), follicle-stimulating hormone and growth 
hormone (27). One study demonstrated an 
increase in testosterone, following DAA 
supplementation by 15% after six days and 42% 
after 12 days (1), while another reported a 
testosterone increase of between 30-60% (2) in 
infertile men following supplementation. DAA also 
occurs in the testis as part of the seminal plasma 
and sperm cells and directly influences semen 
quality and volume.  D’Aniello et al., reported a 
significant increase in concentration and motility 
of sperm cells following 90 days of DAA 
supplementation in sub-fertile men (24). 
 
In today’s times, many are affected by 
psychological, physiological and environmental 
factors that has a deleterious effect on sexual 
health and wellbeing. Sexual dysfunction is a 
serious medical and social concern and may affect 
up to 63% of women and 52% of men.  Sexual 
dysfunction can be characterised by an inability 
to achieve normal sexual intercourse including 
erectile dysfunction, reduced libido, orgasmic 
disorder and compulsive sexual behaviour.  The 
causes of sexual dysfunction include physical 
factors like diabetes, heart and vascular disease, 
neurological disorders, organ diseases, 
alcoholism and drug abuse and hormonal 
imbalances. Psychological causes include stress, 
anxiety, marital problems, depression, past 
sexual trauma and concern about body image 
and sexual performance. 
 
Tribulus terrestris is a plant extract which has 
been used for centuries as a general tonic, 
aphrodisiac, tonic for male sexual health, 
digestive aid, antihypertensive, diuretic, urinary 
tract disinfectant and for dissolving kidney 
stones. Tribulus demonstrates a cardio-protective 
effect with its ability to dilate coronary arteries 
and improve the blood supply to the heart (23).  
Tribulus may also improve insulin levels (12) and 
can protect liver (11) and kidney function which 

are impaired by diabetes (12). Supplemental 
protodioscin, one of Tribulus’s main saponin 
components, has been reported to increase 
testosterone, dehidrotestosterone (DHT) and 
DHEA levels (28). Through its metabolic 
conversion into dehydroepiandrosterone (30), 
protodioscin has been shown to significantly 
improve libido, erection quality and orgasm 
quality in males (29).  Numerous studies conclude 
that Tribulus terrestris supplementation does 
demonstrate a significant dose-dependent 
increase in all parameters of sexuality, including 
improved sperm quality, sexual frequency, 
erection quality and libido. These results are even 
reported in castrated animals, however to a lesser 
extent (14,15).  The effect of Tribulus may most 
probably be ascribed to its influence on 
endothelium and nitric oxide mechanisms, which 
improves blood flow to the sexual organs and 
thus enhances sexual stimulation (31). A survey 
concluded that in men with a low sperm count, 
6g Tribulus root daily, significantly improved 
sexual wellbeing by 49.38% (17).  One study 
reported a significant increase in libido with no 
significant differences in effectivity between 
Tribulus supplementation compared to a very 
well-known sexual stimulant drug (16).    Tribulus 
supplementation demonstrates an improvement 
in sperm count, volume and motility (17,19,20).  
 
In the testicles, Tribulus also provides protection 
against toxin and oxidative damage, and has 
been demonstrated to attenuate testicular 
toxicity induced by cadmium (18).  Cadmium is a 
metal and an environmental risk factor for the 
development of various diseases including 
cancer, kidney disease, hormonal imbalances and 
cardiovascular disease.  Exposure can be caused 
by cigarette smoking, cadmium exposed grains, 
vegetables, starchy roots and tubers, metal and 
cement production, phosphate fertilizers, burning 
oil or coal and certain plastics. 
 
ZMA-2000 is an anabolic supplement, consisting 
of zinc and magnesium aspartate and Vitamin B6.   
A study by Brilla and Conte (36), reported an 
increase in testosterone levels in athletes under 
intense physical training following 
supplementation with ZMA with a significant 
increase in muscle strength and force.  
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Zinc is an essential mineral and is vital for various 
biochemical processes and for the function of 
more than 300 enzymes and may affect body 
composition through its interaction with various 
hormones including thyroid hormones, androgens 
and growth hormone. Zinc deficiency is 
associated with growth impairment, impaired 
testicular functions, poor memory and weak 
immune function.  The prevalence of zinc 
deficiency has been found to be higher in 
individuals with high levels of physical activity, 
which may be the result of increased mineral loss 
during sweating or insufficient dietary intake.  
Research indicates that zinc is an important 
regulator of serum testosterone levels in healthy 
men, with dietary zinc deficiency in young men 
being associated with a noted decrease in serum 
testosterone.  In slightly zinc-deficient healthy 
elderly men, zinc supplementation significantly 
increases testosterone levels (21).  Zinc 
deficiency might also result in reduced production 
of growth hormone (GH) and insulin-like growth 
factor I (IGF-1) (31). IGF-1 is mainly produced in 
the liver on stimulation by growth hormone.  IGF-
I enhances muscle growth and function and 
promotes metabolism of fat stores over glucose 
as a source of fuel (57). Research concludes that 
zinc deficiency may negatively affect 
performance.   
 
Zinc can also have a significant effect on body 
composition and physiological functions via its 
role in thyroid hormone metabolism.  The thyroid 
hormones regulate vital body functions like heart 
rate and energy levels, central and peripheral 
nervous system function, body weight, muscle 
strength, body temperature, hormonal balance 
and cholesterol.  Zinc deficiency has been 
reported to decrease T3 and free T4 hormones by 
30% (22) with a consequent weakening of 
metabolism.  
 
Magnesium, the most researched mineral in 
muscle function, is a cofactor in more than 300 
enzymatic reactions and plays an important role 
in carbohydrate-, fat-, protein- and energy 
metabolism, as well as hormone-, immune-, 
cardiovascular- and neuromuscular function. At 
cellular level, magnesium’s role in muscle function 
and performance, can be linked to its function in 
ATP production, energy metabolism and transfer, 

and transmembrane transport which fuels muscle 
contraction (32).   
 
Athletes may experience sub-optimal levels of 
magnesium, which can be the result of 
insufficient dietary intake, absorption problems, 
severe sweating, or long-term exercise and 
intensive training (34,35). The result is lingering 
fatigue and reduced endurance capacity (36).  
Athletes competing in weight lifting sports or 
aesthetic competitions are reported to consume 
between only 30-55% of the recommended daily 
requirements (33). Sub-optimal magnesium 
levels are also frequently found in older people, 
most probably due to insufficient intake and the 
poor quality of our diets and fresh foods, certain 
medication and chronic disease. (40).   
 
There seems to be a strong relationship between 
magnesium, testosterone and IGF-1.  Magnesium 
supplementation demonstrates a positive effect 
on the male reproductive system. Chandra et al. 
reported a significant augmenting effect by 
magnesium on steroidogenic enzymes which are 
involved in the production of steroid hormones 
like testosterone. These results were more 
evident on higher doses of magnesium over 
longer periods of supplementation (41).  One of 
the ways in which magnesium effects free 
testosterone levels is via its binding affinity for 
sex hormone binding globulin (SHBG).  SHBG is a 
blood transport protein for sex hormones and 
regulates the activity of sex hormones in the 
target tissues. Upon attaching to SHBG, 
magnesium hinders testosterone binding to 
SHBG, which ensures higher availability of free 
bio-active testosterone levels in the blood (42).  
Another factor by which magnesium and 
testosterone association is effected, especially in 
aging men, is via the influence of inflammation, 
which is a negative modulator of both magnesium 
and testosterone concentration.  Inflammation 
inhibits secretion of luteinizing hormone (LH) 
from the pituitary gland and thus testosterone 
secretion and sensitivity to LH.  This contributes 
to testicular hypofunction (43).  Then again, 
short-term supplementation with testosterone 
can oppose inflammation by reducing 
inflammatory markers and increasing anti-
inflammatory markers (45).  Magnesium plays an 
important role in enhancing anti-oxidant activity 
to control oxidative stress caused by 
inflammation.  Magnesium deficiency have been 
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found to be linked to impaired anti-oxidant 
protection and increased frequency of low grade 
inflammation (44) which again may negatively 
influence free testosterone levels.  Research 
shows that four weeks of magnesium 
supplementation with exercise, increases free 
and total testosterone levels at exhaustion, 
before and after supplementation, compared to 
resting levels (47,48).   
 
Another way in which magnesium may benefit 
muscle function and performance is by regulating 
blood cortisol levels (54).  Cortisol is the primary 
hormone released by the adrenal glands during 
physical and psychological stress.  Cortisol 
redirects the body’s physiological responses to 
provide enough fuel to enable us to efficiently 
handle a stressful situation.  Cortisol is however a 
catabolic hormone, which during stress, 
stimulates the production of glucose by producing 
new glucose from glycogen fuel stores in the liver 
and muscle.  It also stimulates protein 
degradation and inhibits amino acid uptake in the 
muscle cells.  Chronic elevated cortisol levels 
result in increased muscle breakdown and 
weakness, decreased bone density, increased risk 
of insulin resistance, decreased production of 
thyroid hormones and active T3 thyroid hormone, 
reproduction dysfunction, testosterone decline 
and impaired immunity.   By reducing cortisol 
levels with zinc and magnesium supplementation, 
muscle tissue breakdown can be prevented and 
muscle recovery following intensive training can 
be enhanced (49,50).   
 
Another constituent of ZMA, Vitamin B6, is 
important in regulating zinc and magnesium 
metabolism and bio-availability (51-53). Vitamin 
B6 is vital for physiological function and is 
required for amino acid-, fatty acid- and glycogen 
metabolism.  Vitamin B6 is used in the breakdown 
of glycogen for muscle energy or fuel as well as 
for the formation of glycogen as stored fuel, 
which regulates energy supply during physical 
and especially endurance activities.  Vitamin B6 is 
also used in neurotransmitter production from 
amino acids, for hormone metabolism, white 
blood cell production and thus healthy immunity, 
and for haemoglobin production in red blood 
cells.  Adequate levels of haemoglobin in red 
blood cells are essential in endurance activities to 
provide enough oxygen for energy. A deficiency 

in Vitamin B6 can lead to microcytic hypochromic 
anaemia (56).   
 
Brilla et al., reported significant results associated 
with ZMA supplementation in anabolic hormones 
and strength in football players.  Testosterone 
was significantly increased by 30% and IGF by 
4% which resulted in significant increases in 
strength and power (40).  It can therefore be 
concluded that ZMA supplementation may benefit 
athletes and individuals with mineral and 
testosterone deficiencies by improving anabolic 
hormone concentrations like testosterone, 
regulating cortisol levels, promoting muscle 
recovery and improving strength and power. 
 
Diindolylmethane (DIM) is a super anti-
oxidant which is naturally derived from indole-3-
carbinol, a phytochemical found in cruciferous 
vegetables like broccoli, cauliflower, Brussel’s 
sprouts and cabbage.  DIM is well researched for 
its anti-cancer benefits, associated with healthy 
estrogen and testosterone metabolism in men 
and women.  DIM promotes healthy estrogen 
metabolism by increasing 2-hydroxy-estrogens 
and decreasing levels of unhealthy 16-hydroxy 
and 4-hydroxyestrogens which are increased by 
obesity and environmental chemicals like 
pesticides, industrial and agricultural chemicals.   
These unhealthy estrogens may promote 
dangerous tissue growth leading to cancer.  2-
Hydroxy-estrogens bind to SHBG (which locks up 
free active testosterone), replaces testosterone 
from its binding site and therefore increases its 
bio-availability as free testosterone, which can 
now easily reach its target tissues like the brain, 
muscles and fat cells to support mood and 
metabolism. DIM can also prevent conversion of 
testosterone into estrogen, which is prevalent in 
aging men.  Especially in overweight men, there 
is an increase in aromatase enzyme found in fat 
cells (especially abdominal fat cells) which will 
increase testosterone conversion to estrogen. 
Testosterone decline can result in symptoms such 
as loss of lean muscle mass, sexual dysfunction, 
mood imbalances, increased fat storage, and 
development of breast tissue associated with 
increased estrogen levels.  Prostate cancer is one 
of the most commonly diagnosed cancers in men 
with its trigger and progression affected by diet, 
lifestyle and environmental factors. In the 
prostate tissue, DIM inhibits androgen-dependent 
tumour growth and downregulates prostate-
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specific antigen (PSA) expression.  PSA 
expression is strongly associated with prostate 
cancer and is mostly tested for as biochemical 
marker for detection and monitoring of prostate 
cancer.  PSA promotes growth, migration and 
metastasis of prostate cancer cells. DIM also 
opposes the effects of dihydrotestosterone (DHT) 

in prostatic cancer cells (55).  DHT is synthesized 
from testosterone by 5alpha-reductase enzyme in 
the prostate, testes, hair follicles and adrenal 
glands and may be related to male pattern 
baldness and increased risk of prostate cancer via 
its stimulatory effect on prostate cell growth. 

 

PSNLifestyle Test Ignite thus contains a powerful synergy of bio-active extracts and minerals like 
Tribulus Terrestris, D-Aspartic Acid (DAA), ZMA-2000 and Diindolylmethane (DIM).  Scientific research 
indicates that these components may support and promote optimal testosterone levels, improve sexual 
health and wellbeing, promote healthy metabolism and physique, promote optimal muscle recovery and 
function and support prostate health. 
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