
 
 
AMINO ACIDS | FUNCTION 
 
AMINO ACID FUNCTION HIGH LOW 
Phenylalanine • Brain 

• Thyroid 
• depression, pain and skin 

disorders 
• Essential for making 

neurotransmitters 
(e.g. epinephrine,  
norepinephrine, dopamine) 
 

• Can result in 
damage to nerve 
cells in the brain. 

• High levels of 
phenylalanine 
may be due to 
excessive protein 
intake or a 
metabolic block in 
the conversion of 
phenylalanine to 
tyrosine. Iron, 
vitamin C, and 
niacin are 
necessary for this 
enzymatic step. 
Check tyrosine 
level and, if low, 

• If levels are  too low for a 
prolonged period of time, growth 
may be negatively affected. 

• listlessness, eczema and failure 
to gain weight. 

• Low phenylalanine may be due to 
a stressful lifestyle and lead to 
symptoms of hypothyroidism and 
chronic fatigue. Low levels can 
result in altered thyroid function 
and catecholamine deficits 
including symptoms of 
depression, cognitive disorders, 
memory loss, fatigue, and 
autonomic dysfunction.  

 



supplement 
tyrosine and iron. 

• In rare cases, high 
phenylalanine 
build up in the 
body can also be 
due to an 
inherited disorder 
called 
Phenylketonuria. 
It is caused by a 
defect in the gene 
that helps create 
the enzyme 
needed to break 
down 
phenylalanine. 
 

Leucine • Muscle 
• required for the growth and 

repair of muscle, skin and 
bone. Leucine is suspected 
to be the only amino acid 
that can stimulate muscle 
growth and help prevent the 

• Deficiency of 
vitamin 
B6, elevated 
insulin levels, 
or excessive 
supplementation. 

• Results in decreased appetite, 
poor feeding, lethargy, poor 
growth, weight loss, skin rashes, 
and hair loss. 

• Low leucine can result 
from protein malnutrition, zinc 
deficiency or other 



deterioration of muscle with 
age. 

 

•  Can result in low 
blood sugar 
(hypoglycaemia).  

• It may also cause 
pellagra. 
Symptoms of 
this can include 
skin lesions, hair 
loss, and 
gastrointestinal 
problems. 

 

gastrointestinal dysfunctions 
such as hypochlorhydria  

• Food 
intolerances and malabsorption 
may be coincident with 
subnormal leucine. 
 

 

Valine • Muscle  
• Used in the biosynthesis of 

proteins. 
• Prevents muscle tissue 

breakdown by providing 
extra energy in the form of 
glucose during intense 
physical activity. It also 
helps eliminate excess 
nitrogen from the liver, 
which is potentially toxic. 

 
 

• A biomarker for 
high levels has 
been linked to 
type 2 diabetes.  

• Could indicate a 
vitamin B6 
deficiency 

• Low weight, BMI 
• Low muscle tone 
• Low stomach acid 
• Muscle loss 

 



Methionine  • Liver 
• Cellular function 
• Methylation 
• Helps with weight loss, 

sugar metabolism, and 
normal function of your 
immune system. 

• Helps produce oxidative 
stress enzymes in the liver 

 

• Can result in 
high/elevated 
homocysteine 
levels. 

• This can lead to 
heart disease and 
other chronic 
disease. 

 
 

• Poor detox. 
• Poor methylation regulation. 
• Immune health problems. 
• Cancer risk. 

Citrulline • Liver 
• Heart 
• Circulation 
• It also helps open up veins 

and arteries to improve 
blood flow and 
reduce blood pressure 

• Muscle building, lean 
muscle and athletic 
potential 

 

• Leads to 
increased nitric 
oxide levels and 
dilate blood 
vessels that lower 
the body's blood 
pressure. 

 
• Can cause 

migraines. 
 

• Ammonia toxicity. 

• Alzheimer's disease, dementia, 
fatigue, muscle weakness, sickle 
cell disease, erectile dysfunction, 
high blood pressure, and 
diabetes. 

 

Tyrosine • Brain 
• Thyroid 
• Supports alertness, 

attention and focus. It 

• Increased tyrosine 
may exacerbate 
migraine 
headaches and 

Can cause tiredness and fatigue. 
Poor focus. 

• Low mood. 
• Hypothyroidism 



produces important brain 
chemicals that help nerve 
cells communicate and may 
even regulate mood 

Plays a role in making: 

• Dopamine: Dopamine 
regulates your reward and 
pleasure centres. This 
important brain chemical is 
also important for memory 
and motor skills. 

• Adrenaline and 
noradrenaline: These 
hormones are responsible 
for the fight-or-flight 
response to stressful 
situations. They prepare the 
body to “fight” or “flee” 
from a perceived attack or 
harm. 

hyperthyroid 
conditions. 

• Elevated tyrosine 
levels may occur 
due to 
supplementation 
(phenylalanine or 
tyrosine), heritable 
enzyme defects, 
or liver disease. 

• High levels may 
indicate an 
inability to utilize 
tyrosine properly, 
perhaps because 
of low levels of 
enzyme co-
factors such as 
iron, copper, 
iodine, B6, and 
vitamin C.  

 



• Thyroid hormones: Thyroid 
hormones are produced by 
the thyroid gland and 
primarily responsible for 
regulating metabolism. 

• Melanin: This pigment gives 
your skin, hair and eyes 
their colour. Dark-skinned 
people have more melanin 
in their skin than light-
skinned people. 

 
Alanine • Muscle 

• GI Tract 
• Protects against premature 

ageing 
• Used to break down 

tryptophan and vitamin B6. 
It is a source of energy for 
muscles and the central 
nervous system.  

• It strengthens the immune 
system.  

• Liver function. 
• Muscle wasting. 

• Immune health problems. 
• Blood sugar issues. 
• Low B6. 



• And it helps the body use 
sugars. 

• Liver function 
 
 

Threonine • Production of connective 
tissue.  

• Bone and liver health as 
well as the immune system. 

 

• Fatty liver. 
• Digestion 

difficulties. 
• Emotional 

agitation. 
 

• Immune health. 
• Cognitive health. 
• Bones and connective tissue. 
• Healthy liver function.  
• Hypoglycaemia. 

 
Arginine • Brain 

• Liver 
• Heart 
• Kidneys 
• Circulation 
• Supports healthy cell 

division and maintaining 
immune health and healthy 
hormone levels. 

 
• Plays a role in wound 

healing and the 
detoxification of ammonia in 
the liver 

• Gout. 
• Low blood 

pressure. 
• Allergies. 
• Bloating. 
• GI tract issues. 
• Manganese may 

help balance 
levels. 

• Low arginine bioavailability plays 
a pivotal role in the pathogenesis 
of a growing number of varied 
diseases, and is critical for a 
normal immune system. 

• Weight gain or an inability to lose 
weight.  



• It is also used as a 
precursor to GABA 

 
Glutamic 
Acid 

• Brain 
• Stomach 
• Glutamic acid is a precursor 

to glutamine and GABA 
• The right levels will stop 

sugar and alcohol cravings. 
It plays a role in detoxifying 
ammonia in the brain and in 
DNA synthesis 

• Anxiety. 
Autism. 
Bipolar disorder. 
Celiac disease. 
Depression. 
Hyperthyroidism. 
Insomnia. 
OCD. 
Panic. 
Stroke. 

• Neurotoxicity. 
• Stress, anxiety. 
• Low mood. 

Sleep 
disturbances. 

 

• Low energy. 
• Agitation. 

Chronic fatigue. 
Depression. 
Insomnia. 
Lethargy. 
Migraines. 

• Fatigue. 
Poor brain function. 
Poor memory. 

 

Glycine  • Brain 
• Liver 
• Muscle 
• Connective tissue 
• Stomach 

• Supplement 
vitamin B5, folic 
acid, and vitamins 
B6, and B2 for the 
efficient 

• Poor liver detox 
• Poor glutathione levels 
• Methylation problems. 



• GI Tract 
• Acts as a building block for 

certain proteins, most 
especially the collagen 
found in skin, ligaments, 
muscles, bones, and 
cartilage AND glutathione 

• It makes up around 35 
percent of the collagen in 
the human body 

• The right levels can improve 
sleep, enhance memory and 
improve insulin sensitivity in 
people with diabetes or 
prediabetes 

• Binds with toxic substances 
and aid in their excretion 
from the body. 

• Forms part of the 
methylation cycle 

 

metabolism of 
glycine to pyruvic 
acid for oxidation 
and for 
glutathione 
synthesis or 
gluconeogenesis. 

 

Proline • Connective tissue 
• Proline is a major 

constituent of collagen and 
can be metabolized to 
alpha-KG, which is 

• Proline is 
universally 
required to 
protein synthesis 
and is 

• As proline is a major component 
of collagen, low plasma level can 
mean defective connective tissue 
synthesis.  



important in ammonia 
detoxification and the citric 
acid cycle. 
 

metabolized to 
hydroxyproline, 
an important 
component in 
connective tissue. 
Therefore, high 
levels may reflect 
inadequate 
connective tissue 
synthesis. Proline 
can also be 
oxidized to 
glutamic acid, 
requiring niacin as 
a cofactor 
precursor. 

• Higher levels of 
proline can 
demonstrate poor 
utilization. Add 
vitamin C to aid 
collagen synthesis 
if symptoms 
present. Niacin 
(cofactor 
precursor) helps 

• Low proline levels can indicate a 
low protein diet and may prevent 
optimal connective tissue 
maintenance. 

 



oxidize proline to 
glutamate. 

• High levels of 
proline and 
hydroxyproline 
may be lowered 
by supplementing 
vitamin C and 
Iron. 

 
Serine • GI Tract 

• Production of glutathione 
• Methylation 

• High 
homocysteine 
levels 

• Headaches 

• Poor methylation  
• Mood problems 
• Concentration 
• Poor memory 

Glutamine • Brain  
• Liver 
• Muscle 
• GI Tract 

 

• Poor 
neurotransmission 

• A marker for low 
B6 

 

• Leaky GUT 
• Digestive problems 

Ornithine  • Plays a role in the release of 
growth hormone 

• Helps maintain a healthy 
weight 

• Sleep 
• Tissue repair 

• Insomnia 
• Weight loss 
• Fibromyalgia 
• Ammonia excess 

 

• Fatigue 
• Weight gain 
• Poor cellular protection 



Lysine • Muscle repair 
• Connective tissue 
• Calcium adsorption 

• Kidney problems • Prolonged stress 
• Carnitine deficiency  
• Fatigue 
• High blood triglycerides 
• Muscle weakness 

Histidine  • Stomach 
• Stress response and 

regulation 
• Growth 
• Tissue health 
• Transport of copper 
• Precursor to histamines 

therefore aid immune 
response as well as the 
digestion of nutrients 

• Immune response and 
inflammation 

• Muscle 
breakdown 

• Allergies 
• Inflammation 
• Immune health 

issues 
• Anaphylaxis  

• Rheumatoid arthritis 
• Nerve damage 
• Folate deficiency 
• Allergies 
• Heavy metal toxicity 

Asparagine  • Brain 
• Liver support 
• Neurotransmission 
• Storage of aspartate  

• Too high can lead 
to DNA mutations, 
cancers 

• Indicates a need for magnesium 
 

Tryptophan • Required for the production 
for neurotransmitter 
serotonin 

• GUT mobility 
• Mood 

• Low in B6 
• Low libido 
• Fatigue 
• Frequent 

headaches 

• Leads to low serotonin levels, 
deficiency can lead to 
neuropsychological symptoms 
including depression, anxiety, 
irritability, impulsiveness, inability 



to concentrate, poor dream recall 
and insomnia. 

 
 

 
 
 


