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Medical History:

Abklärung Übelkeit/ Haarausfall

Perox-T est (oxidativer Status) raised
alpha-Linoleic acid decreased
Docosahexaenoic acid (20:6,n -3) E raised
Linoleic acid (18:2,n-6) decreased
gamma Linoleic acid (18:3,n -6) decreased
AA:EPA raised

Interpretation:

OXIDATIVE STRESS
Test Name Result Ref. Range Units Previous    Trend Line /Date

Oxidative Stress/oxidative damage

Perox-Test (oxidativer Status)   1294 < 180 µmol/l

    <180 µmol/L       good
180-310 µmol/L    moderate oxidative load
    >310 µmol/L      strong oxidative load

Essential Elements

Magnesium (WB)   1.40 1.28 - 1.69 mmol/l
 1.37

30.09.2019

Selenium (WB)   164.0 121 - 168 µg/l
 118.0

30.09.2019

Zinc (WB)   632 400 - 750 µg/dl
 588

30.09.2019

Free Carnitine (S)   38.0 17.9 - 45.5 µmol/l

Ubichinon/Q10   1050 750 - 1200 µg/l
 797

30.09.2019

Free fatty acids (S)

Saturated Fatty acids

Myristic acid   22 20 - 80 mg/l

Palmitic acid   659 500 - 900 mg/l

Stearic acid   196 150 - 270 mg/l

Simple unsaturated fatty acids

Palmitoleic acid (16:1,n-7)   49 35 - 150 mg/l

Oleic acid (18:1,n-9)   506 450 - 850 mg/l

Complex unsaturated fatty acids

Omega-3-Fatty acids

alpha-Linoleic acid   13 15 - 30 mg/l
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Test Name Result Ref. Range Units Previous    Trend Line /Date

Eicosapentaenoic acid (20:5,n-3)   53 20 - 55 mg/l

Docosahexaenoic acid (20:6,n-3)
E  

 122 50 - 110 mg/l

Omega-6-Fatty acids

Linoleic acid (18:2,n-6)   742 810 - 1320 mg/l

gamma Linoleic acid (18:3,n-6)   4 10 - 30 mg/l

Arachidonic acid (20:4,n-6)   295 185 - 335 mg/l

Homo-gamma-Linolenic acid   43 32 - 75 mg/l

Sum/Quotient Fatty acids

Total w3 fatty acids   188 85 - 195 mg/l

Total w6 fatty acids   1084 1037 - 1760 mg/l

Quotient w6/w3 fatty acids   5.77 4 - 8 Ratio

AA:EPA   5.6 < 3 Quotient

Amino acid status

Amino acids (S)  

alpha-aminobutyric acid   28.0 < 37 µmol/l

Simple neutral amino acids

Glycine   339.0 282 - 538 µmol/l

Alanine   564.0 379 - 705 µmol/l

Serine   180.0 136 - 232 µmol/l

Threonine   176.0 98 - 183 µmol/l

Branched chain amino acids

Valine   228.0 193 - 338 µmol/l

Leucine   133.0 110 - 200 µmol/l

Isoleucine   57.0 48 - 107 µmol/l

Sulphur containing amino acids

Methionine   32.0 24 - 43 µmol/l

Taurine   258.0 94 - 294 µmol/l

Aromatic amino acids

Phenylalanine   93.0 70 - 130 µmol/l

Tyrosine   63.0 51 - 99 µmol/l

Heterocyclic amino acids

Histidine   94.0 68 - 116 µmol/l

Acidic amino acids and their amides

Aspartic Acid   54.0 33 - 81 µmol/l

Asparagine   63.0 48 - 88 µmol/l

Glutamic Acid   162.0 102 - 323 µmol/l

Glutamine   459.0 397 - 642 µmol/l

Basic amino acids

Arginine   67.0 55 - 132 µmol/l

Lysine   285.0 166 - 300 µmol/l

Ornithine   215.0 79 - 239 µmol/l
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Test Name Result Ref. Range Units Previous    Trend Line /Date

Citrulline   39.0 25 - 70 µmol/l

Laboratory diagnostics carried out and validated by MVZ Labor Bavariahaus, in the case of individual parameters by the authorised
partner laboratory, where applicable.

The  P e r o x  test is used to assess the oxidative status.
An imbalance caused by increased production of oxygen radicals or an insufficient number of antioxidants triggers 
various pathomechanisms, which mainly trigger cardiovascular diseases and arteriosclerosis. Oxidative stress is also 
involved in inflammatory processes, sepsis, carcinogenesis and neurodegenerative processes. The perox assay 
measures the total lipid peroxides and thus the direct effect of oxidative stress on the cells. Since there is a direct 
correlation between free radicals and lipid peroxides, the oxidative status in samples can be characterized and the 
antioxidative capacity can be estimated. 
In the case of elevated values, an individual change in diet and/or intake of dietary supplements can have a positive 
effect.

F r e e  f a t t y  a c i d s  (FFA)  are differentiated according to their chain length and the number of double bonds. 
FFA with one or more double bonds are called unsaturated, mono - (MUFA) or polyunsaturated (PUFA). Saturated FFA 
and MUFA can be synthesized in the body whereas PUFA's are essential components of the nutrition.
Long chain FFA's (EPA, DHA) have a broad spectrum of medical effects: membrane stabilisation,  very good 
antiarrhythmic activity, reduced risk for primary cardiac arrest and fatal ischemic heart disease, decreased plasma 
triglycerides, blood pressure, and inflammation. 
Generally the nutritional intake of PUFA in western europe is not enough in relation to the saturated FFA's contained 
in meat. In addition, the amount of omega 6 - to omega 3-FFA is by far too high, usually between 8 - 14. The ideal 
relation of w6:w3 is 4 - 6 or even lower. 
   w6 FFA: Linoleic acid, gamma-linoleic acid, arachidonic acid
   w3-FFS: alpha-Linolenic acid, EPA, DHA
Linoleic acid is found in vegetable like corn, sunflower, thistle or wheat, etc. Olives, rape, flax seeds, nuts, avocado on 
the other hand are rich in the w3 -FFA linolenic acid which is built up to the most wanted long chain w3 -acids EPA 
(eicosapentaenic acid) and DHA (docosahexaenic acid). The best option of all plant oils is flaxseed oil. Fish oil is the 
richest dietary source of the long chain FFA's and is therefore the best source of essential FFA's like EPA and DHA, but 
fish oil may be oxidised (smell !!) and contaminated with heavy metals and environmental toxins.
Content  (%)      Flaxseed Linseed   Rape     Olive oil   Sun flower         thistle  cod liver oil   Fish oil
         oleic acid          13         18        57           75               35                   19           25            15
     Linoleic acid          52         13        19             8               60                   74             2              2
 a-Linoleic acid          20         49        10             1             traces             traces         2              2
g-Linolenic acid           3           -           -              -                  -                     -              1              1  
              EPA               -            -           -              -                  -                     -              8            18
              DHA              -             -          -              -                  -                     -             12            12 

The recommended daily intake of EPA/DHA enriched oils for healthy persons is :        2 g
                                                                                                   therapeutic use: 2 - 10 g 
(obesity, diabetes or CVD 5 g; chronic inflammation or malignoma 7,5 g and CNS -inflammation (MS) > 10 g/day).
The daily need for w3-FFA can be monitored according to the AA:EPA ratio (arachidonic acid: eicosapentaenic acid 
ratio).
                                            AA:EPA     1,5  ideal
                                                            3,0  good
                                                         > 3,0  insufficient 
Mono unsaturated FFA's:
- oleic acid: Olive oil, flax seed oil, avocado, nuts, various seeds
Omega-3-FFS:
- alpha-linolenic acid: Soy beans, walnuts, wheat, linseed, raps
- Eicosapentaenic acid (EPA): cold water see fish: makerel, salmon, hering, sardine, tuna fish,  sword fish;
- Docosahexaenic acid (DHA): cold water fish 
Omega-6-FFS: 
- Linoleic acid: plant oils like corn, thistle, soy, sesame, sunflower
- Gamma-linolenic acid: Seeds of evening primrose, borage  black current
- Arachidonic acid: meat, sausage, milk

With regard to a daily fat intake in the range of 25 -30 % of the total nutritional calories, saturated FFA's should be no 
more than 1/3, polyunsaturated FFA about 7 - 10%, with a relation of w6 : w3 at 5 : 1.

A s p a r a g i n e  is a non -essential amino acid, and is metabolised to aspartic acid and ammonia. Aspartic acid 

General Information:
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participates in the biosynthesis of various substances for protein metabolism. High levels of aspartic acid can reflect 
the intake of sweeteners (aspartate) and/or sweetened foods, but is not serious.

A l a n i n e  plays an important role in the metabolism between muscles and liver. It is a non -essential amino acid 
and the body can synthesize it from lactic acid and ammonium ions or from branched amino acids. Alanine is used as 
a precursor for glucose synthesis and therefore promotes energy supply and helps regulate the bodies blood sugar 
levels, especially when glycogen storages are empty. Alanine is present in almost all proteins. Sweetcorn, meat, rice, 
soy, oat and whey protein are rich in alanine. Especially gelatine contains high amounts of alanine. 

T a u r i n e  influences the transport of bivalent ions i.e. calcium, magnesium and zinc, protects the cell membranes 
and is antioxidative (especially concerning lipid peroxidation). Other properties which have been reported are: 
detoxification of medicaments, chemicals and toxins in the liver, support of fat resorption, stimulation of prolactin and 
insulin release. T aurine is produced in small amounts from methionine via cysteine and Vitamin B6 is necessary for 
the transformation. The serum level is affected primarily by the types of food consumed, whereby taurine is primarily 
found in meats and fish, but it can also be found in small amounts in milk. In cases of supplementation taurine should 
not be taken together with aspirin.

T h r e o n i n e  supports the optimal functioning of the immune system. A deficiency normally results in loss of 
appetite, weight loss and in children to retardation of the bone growth. The body can transform it into the non -
essential amino acid glycine. Threonine is predominantly found in legumes, fish, meat, wheat germ, sunflower seeds, 
eggs and cheese.

Serene is synthesised in the body or introduced in the diet and participates in the synthesis of other amino acids.

G l u t a m i n e  and g l u t a m i c  a c i d  can be transformed into one another, although their effects are totally 
different. Increased metabolic stress (severe inflammation, infection) leads to a reduction in available glutamine, 
which is very important for the function of the intestinal mucosa. Chronic intestinal disorders i.e. Crohn's Disease or 
ulcerative colitis may also lead to a reduction in available glutamine. Glutamine deficiencies in serum and muscle can 
be caused by intensive physical activity. Adequate supplies of glutamine prevent premature muscle tiredness. 
Glutamic acid is an important neurotransmitter of the brain and accelerates the formation of Acetylcholine, one of the 
most important messenger substances in the brain. Glutamic acid supports a person ´s concentration performance. 
Natural sources for glutamine are milk products, eggs, meat and poultry.

G l y c i n e  is a nonessential amino acid found in almost all proteins. It is formed enzymatically from the amino acid 
threonine. Glycine increases the elimination of uric acid via the kidneys and has calming effects when occurring in 
great amounts. 

C i t r u l l i n e  is a non essential amino acid and is not found in protein. It is formed primarily in the gastrointestinal 
tract from glutamine. A second important source of citrulline is the semi -essential amino acid arginine, which is 
primarily synthesised in the liver and kidneys and is converted to ornithine and other growth -controlling polyamines 
via citrulline. Arginine can also be resynthesized from citrulline. During the conversion of arginine to citrulline the 
very important neurotransmitter NO is released, which is responsible for the control of the arterial function. However, 
in the presence of free radicals NO can react to form the highly toxic peroxynitrites. High citrulline values in urine can 
give valuable evidence of a high NO production rate. The primary function of citrulline (and arginine, ornithine) is the 
detoxification of ammonia through the urea cycle. 

A l p h a – A m i n o b u t y r i c  a c i d  is a transamination product of homoserine and is formed during the 
breakdown of homocysteine and alongside the amino acid cysteine. Increased values are an indicator of raised 
homocysteine levels, which are in turn a risk factor for circulatory disorders. We therefore recommend checking the 
homocysteine levels. In cases of increased values, therapy with B6, B12 and folic acid are is indicated. 

M e t h i o n i n e  is an essential amino acid and is required primarily for the biosynthesis of other substances (i.e. 
messengers, hormones). Via the transformation to cysteine, methionine is important for the synthesis of glutathione, 
which is the most important cellular antioxidant. Furthermore, the amino acid taurine is produced from methionine. 
Methionine promotes among others the resorption and transport of the trace element selenium. Methionine rich 
dietary sources include: Meat, milk, eggs, brussel sprouts, spinach. broccoli and legumes. Methionine 
supplementation is contraindicated in cases of raised homocysteine levels.

L e u c i n e  is essential and must therefore be supplemented via food. Leucine can be found primarily in fish, meat, 
milk, cheese, peanuts, oats and chick peas and then accumulates in the bodies skeletal and cardiac musculature. The 
levels of leucin in the skeletal muscle is reduced during physical activity. The amino acids isoleucine and valine have 
similar effects. The leucine, isoleucine and valine requirements are especially increased in endurance sports. 

P h e n y l a l a n i n e  is an essential amino acid that is converted to tyrosine in the liver. Both amino acids play 
important roles in hormone and neurotransmitter metabolism. They are easily transported to the brain via the blood 
circulation where they synthesise the neurotransmitters tyramine, dopamine, noradrenaline and adrenaline. Very 
high phenylalanine levels are found in phenylketonuria, in severe liver diseases and in hyperactive children. 
Overdoses of phenylalanine and tyrosine result in headaches, panic attacks and hypertension, the latter especially 
occurring in combination with the administration of antidepressants (MAO inhibitors).
The daily requirement of phenylalanine and tyrosine is ca. 14mg /kg body weight. Foods rich in phenylalanine are 
among others: soybeans, almonds, tuna, beef and wheat germ. The recommended supplementation dose for 
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phenylalanine is between 200mg and 8g per day , and for tyrosine between 200 mg and 6 g per day. The 
simultaneous administration of both amino acids is contraindicated due to the risk of side effects.

O r n i t h i n e  is involved in ammonia detoxification and uric acid formation in the body and is therefore regarded a 
life protecting amino acid. It is formed in the body from the amino acid arginine and is only found in fish proteins.

L y s i n e  is needed for the formation of new muscles, connective tissues and bones. It also has exemplary antiviral 
effects and supports the immune system. Especially high levels are found in tuna, meat, eggs, nutritional yeast and 
soybeans. Cereals and potatoes do not contain optimal amounts.

H i s t i d i n e  is necessary for the synthesis of haemoglobin, and increases the resorption of zinc and iron. An 
inadequate intake of histidine therefore results in a limited haemoglobin synthesis. Histidine is also a precursor of 
histamine, which plays an important role in the triggering of allergic reactions. Excessive intake of histidine results in 
an increased excretion of zinc in the urine. People with allergies often have increased histidine and diminished zinc 
levels. Histidine is found primarily in fish, meat, legumes and nuts.

T r y p t o p h a n  is the precursor of serotonin and melatonin. Depression, panic attacks, sleeping disorders and 
migraine can be caused by serotonin and tryptophan deficiency respectively. Melatonin is synthesised from serotonin 
and is essential for a healthy and relaxing sleep. Diets rich in tryptophan include: milk, parmesan, Emmental, Edam, 
mackerel, salmon, trout, eggs, bananas, soy - and mungbeans, peas, peanuts, hazelnuts, oatmeal and wheat germs. 
When combined with carbohydrates, tryptophan can pass the blood -brain-barrier faster. Therefore animal products 
containing tryptophan should always be consumed together with carbohydrates. Examples are milk with honey, 
cheese sandwich and potatoes with egg. The vegetable diets already include carbohydrates. 
[übersetzt]

A r g i n i n e  belongs to the semi -essential amino acids and is synthesised among others from citrulline. Arginine is 
of great importance for several metabolic processes: It is involved in the hepatic urea cycle, is a precursor of the 
important polyamines involved in growth control: spermine, spermidine and putrescin; it is also a precursor of the 
renally synthesised creatine and the very important nitric oxide which takes part in the formation of citrulline; 
arginine also stimulates the secretion of growth hormones (HGH), prolactin, glucagon and insulin. It also induces 
(possibly via HGH) the activity of NK -cells and the cellular immune function (T -cells). Diets rich in arginine are crop, 
milk, nuts and meat.

Seite 5 / 5Laboratory tests performed and validated in the MVZ Labor Bavariahaus


