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Accession Number: A0605190213

Patient: Sample Report

Comment:

Reprinted:  
Fax:

Telephone:

Date Collected:

Sex:Age: 56 F

Report Date:

Date Received: 5/19/06
5/19/06

7704465483
7704412237
6/14/06

Reference Number:

Not Specified
Date of Birth: 12/25/1949

Ordering Physician:   

184294 - 195324

Dr. Raymond Wisniewski

10483 Frankstown Rd.

Pittsburgh, PA 15235

412-242-1600

Summary of abnormal results:

Findings Intervention Options Common Metabolic Association

0091  Organix™ Comprehensive Profile

Nutrient Markers

Fatty Acid Metabolism
No Abnormality Found

Carbohydrate Metabolism
Lipoic Acid,  B1, B2, B3, B5Pyruvate High Glucose oxidation

Energy Production Markers
CoQ10Succinate High ATP production

B-Complex Vitamin Markers
Lipoic Acid,  B1, B2, B3, B5a-Ketoisocaproate High Impaired Leucine metabolism
Lipoic Acid,  B1, B2, B3, B5a-Keto-B-Methylvalerate High Impaired Isoleucine metabolism
B6Xanthurenate High Impaired Tryptophan metabolism
Biotin,  B2ß-Hydroxyisovalerate High Impaired Isoleucine metabolism

Methylation Cofactor Markers
Folic acidFormiminoglutamate High Tetrahydrofolate insufficiency

Cell Regulation Markers

Neurotransmitter Metabolism Markers
B6Kynurenate High Receptor antagonist

Oxidative Damage and Antioxidant Markers
No Abnormality Found

Toxicants and Detoxification

Detoxification Indicators
N-acetylcysteine, Glutathione, 
other sulfur containing a. a.

a-Hydroxybutyrate High Glutathione demand

Antioxidants and removal of 
toxicant or oxidant stress source

Sulfate Very High Acute detox or oxidant stress



Compounds of Bacterial or Yeast/Fungal Origin
Bacterial - General

Probioticsp-Hydroxybenzoate High Intestinal Bacterial Overgrowth

L. acidophilus / general bacteria
No Abnormality Found

Clostridial Species
No Abnormality Found

Yeast/Fungal
No Abnormality Found

A0605190213

Sample Report



A0605190213Accession Number:

Patient: Sample Report
Report Date: 5/19/06
Reprinted:  

Comment:

6/14/2006

Ordered By: 
Dr. Raymond Wisniewski

0091  Organix™ Comprehensive Profile Methodology:  LC/Tandem Mass Spectroscopy, Colorimetric 

Ranges are for ages 13 and over

This report is not intended for the diagnosis of neonatal 
inborn errors of metabolism.

Percentile Ranking by Quintile

80%60%40%20%

5th4th3rd2nd1st 95% 
Reference 
Interval

NUTRIENT MARKERS

Fatty Acid Metabolism Results

(Carnitine & B2) ug/mg creatinine

1 Adipate 0.4 <= 4.5�
1.8

2 Suberate 0.8 <= 5.8�
3.4

3 Ethylmalonate 2.0 <= 8.5�
5.5

Carbohydrate Metabolism
(B1, B3, Cr, Lipoic Acid, CoQ10)

4 Pyruvate 4.5 H <= 7.1�
4.1

6.2Lactate 1.4 - 41.45 �
10.7

6 ß-Hydroxybutyrate 1.9 <= 12.8�
2.8

Energy Production (Citric Acid Cycle)
(B comp., Q10, Amino acids, Mg)

486Citrate 127 - 1,5507 �
948

44Cis-Aconitate 29 - 1228 �
76

60Isocitrate 36 - 1309 �
92

15.1a-Ketoglutarate 2.6 - 60.010 �
27.8

H12.5Succinate 1.1 - 34.011 �
12.3

12 Fumarate 0.29 <= 1.40�
0.71

13 Malate 1.7 <= 4.3�
2.3

14 Hydroxymethylglutarate 5.7 <= 9.7�
6.8

Georgia Lab Lic. Code #067-007
CLIA ID# 11D0255349

New York Clinical Lab PFI #4578
Florida Clinical Lab Lic. #800008124

Laboratory Directors: J. Alexander Bralley, PhD
Robert M. David, PhD
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Percentile Ranking by Quintile

80%60%40%20%

5th4th3rd2nd1st 95% 
Reference 
Interval

B-Complex Vitamin Markers Results
(B1, B2, B3, B5, B6, Biotin) ug/mg creatinine

15 a-Ketoisovalerate 0.45 <= 0.94�
0.60

16 a-Ketoisocaproate 0.42 H <= 0.58�
0.39

17 a-Keto-ß-Methylvalerate 1.7 H <= 2.7�
1.6

18 Xanthurenate 1.03 H <= 1.10�
0.70

19 ß-Hydroxyisovalerate 13.3 H <= 15.3�
9.0

Methylation Cofactor Markers
(B12, Folate)

20 Methylmalonate 1.4 <= 3.4�
2.3

21 Formiminoglutamate 2.30 H <= 2.87�
1.45

CELL REGULATION MARKERS

Neurotransmitter Metabolism Markers
(Tyrosine, Tryptophan, B6, antioxidants)

1.5 - 6.13.1Vanilmandelate22 �
1.9 4.8

1.3 - 15.26.2Homovanillate23 �
2.2 8.3

1.0 - 8.54.25-Hydroxyindoleacetate24 �
1.5 5.6

25 Kynurenate 1.7 H <= 2.5�
1.5

26 Quinolinate 8.1 <= 16.5�
10.2

Oxidative Damage and Antioxidant Markers

(Vitamin C and other antioxidants)

27 p-Hydroxyphenyllactate 0.6 <= 2.0�
1.1

28 8-Hydroxy-2-deoxyguanosine 4.5 <= 7.6�*
5.3

* Units for 8-Hydroxy-2-deoxyguanosine are ng/mg creatinine

Georgia Lab Lic. Code #067-007
CLIA ID# 11D0255349

New York Clinical Lab PFI #4578
Florida Clinical Lab Lic. #800008124

Laboratory Directors: J. Alexander Bralley, PhD
Robert M. David, PhD
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Percentile Ranking by Quintile

80%60%40%20%

5th4th3rd2nd1st 95% 
Reference 
Interval

TOXICANTS AND DETOXIFICATION

Detoxification Indicators Results
(Arg, NAC, Met, Mg and antioxidants) ug/mg creatinine

29 2-Methylhippurate 0.01 <= 0.10�
0.05

30 Orotate 0.5 <= 1.6�
1.0

31 Glucarate 5.4 <= 11.9�
7.0

32 a-Hydroxybutyrate 1.4 H <= 2.2�
1.2

33 Pyroglutamate 6 < 95�
60

111 - 477H487Sulfate34
166 390

�

COMPOUNDS OF BACTERIAL OR YEAST/FUNGAL ORIGIN

Bacterial - general

35 Benzoate 1.2 <= 8.2�
2.5

36 Hippurate 374 <= 786�
427

37 Phenylacetate < 0.1 <= 0.33�
0.11

38 Phenylpropionate 0.5 <= 9.7�
2.1

39 p-Hydroxybenzoate 1.4 H <= 2.4�
1.0

40 p-Hydroxyphenylacetate 11 <= 30�
15

41 Indican 70 <= 115�
81

42 Tricarballylate 0.4 <= 3.6�
1.6

L. acidophilus / general bacterial

43 D-Lactate 0.9 <= 1.8�
1.0

Clostridial species

44 Dihydroxyphenylpropionate 0.24 <= 1.24�
0.40

Yeast / Fungal

45 D-Arabinitol 29 <= 59�
32

Creatinine =84 mg/dl

Georgia Lab Lic. Code #067-007
CLIA ID# 11D0255349

New York Clinical Lab PFI #4578
Florida Clinical Lab Lic. #800008124

Laboratory Directors: J. Alexander Bralley, PhD
Robert M. David, PhD
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Supplement Recommendation Summary
With knowledge of a patient's full medical history and concerns, the Organix Basic Profile laboratory results may be used to help 
healthcare professionals create an individually optimized nutritional support program.  Based strictly on the results from this test, 
the summary table below shows estimates of nutrient doses that may help to normalize nutrient-dependent metabolic functions.  
All amounts are adult doses that should be adjusted for children according to body weight and indication of need.

Customized Vitamin and Mineral Formulation

Nutrients listed in this section are normally contained in a multi-vitamin preparation.  "Base" amounts may be used for  
insurance of health even when no abnormalities are found.
Customized preparations of the multi-vitamin/mineral formula shown below may be produced by compounding pharmacies.  If 
such a product is made according to these specifications each dose should be thoroughly stirred into a few ounces of water or 
diluted fruit juice to allow bubbles to form and avoid stomach bloating effects.

BaseNutrient Units Added
Daily Amounts

Vitamin A* 2500 IU

B-Carotene* 5500 IU

Vitamin C 250 mg 500 mg

Vitamin D* 400 IU

Vitamin E 100 IU 200 IU

Vitamin K* 100 mcg

Thiamin (B1) 5 mg 5 mg

Riboflavin (B2) 5 mg 10 mg

Niacin (B3) 25 mg 20 mg

Pyridoxine (B6) 15 mg 100 mg

Folic Acid 400 mcg 800 mcg

Vitamin B12 50 mcg 500 mcg

Biotin 100 mcg 1000 mcg

Pantothenic Acid (B5) 25 mg 25 mg

Calcium 500 mg

Iodine* 75 mcg

Magnesium 250 mg

Zinc* 15 mg

Selenium 100 mcg 50 mcg

Copper 1 mg

Manganese 5 mg

Chromium 200 mcg

Molybdenum* 25 mcg

Boron* 1 mg

Citric Acid* 200 mg

Malic Acid* 200 mg

* Nutrients with an asterisk are not modified based on the Organix Basic test MM01

Other Items Indicated for individual supplementation

Georgia Lab Lic. Code #067-007
CLIA ID# 11D0255349

New York Clinical Lab PFI #4578
Florida Clinical Lab Lic. #800008124

Laboratory Directors: J. Alexander Bralley, PhD
Robert M. David, PhD
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Various conditionally essential nutrients and other potentially beneficial interventions appear in this section only if relevant 
abnormalities are present.  These ingredients are not included in the customized vitamin formula on the previous page.

Coenzyme Q10 60 mg

Lipoic Acid 100 mg

· These guidelines are intended as a starting point for the clinician who requested the test and are based only on the laboratory results included in this report.  Final 
recommendations should be implemented by the clinician with consideration of medical history and current clinical observations.
· These tests are not intended for the diagnosis of specific disorders.

Georgia Lab Lic. Code #067-007
CLIA ID# 11D0255349

New York Clinical Lab PFI #4578
Florida Clinical Lab Lic. #800008124

Laboratory Directors: J. Alexander Bralley, PhD
Robert M. David, PhD



Organix™ Basic Profile Patient Guide

The ABCs of Organic Acids

Your Organix™ Basic Profile is like an emission test performed on your car. The exhaust is examined to 
see how efficiently the engine is burning fuel. Similarly, certain compounds called “organic acids” in your 
urine reveal the efficiency of your body’s machinery. 

Many organic acids result from the metabolic pathways, or chemical reactions, your body uses to 
transform food into energy, growth, maintenance, and repair of body tissue. Like spark plugs that ignite 
fuel in a car engine, vitamins and other essential nutrients are necessary for these chemical reactions that 
power your metabolic machinery. Thousands of these reactions occur in your body every second and are 
the basis of your level of health and vitality.

The figure below illustrates a well-functioning metabolic pathway. Molecule A is converted to Molecule B 
by the enzyme AB. Molecule B is converted to Molecule C  by the enzyme BC and so on all the way down 
the metabolic pathway. Many enzymes require nutrients such as specific vitamins and minerals in order to 
perform their functions in converting one molecule to another.

If specific nutrients are not available in adequate amounts, important reactions cannot occur as well as 
they should. The illustration below shows what happens when the nutrient is not present in adequate 
amounts so that enzyme AB functions inefficiently. A small amount of Molecule A is converted to 
Molecule B and the remainder builds up and spills into the urine. Notice that Molecules B through D 
downstream are also affected.

B a s i c

A B C D
enzyme AB enzyme BC

with sufficient 
nutrient

enzyme CD

A B C D
enzyme BC

Block caused by vitamin insufficiency

A in urine

enzyme AB
with 

insufficient 
nutrient 

enzyme CD



Organix™ Basic Profile Patient Guide

Visualize this process as a dam blocking a stream — very little water flowing downstream and an overflow 
occuring upstream. The Organix Basic Profile measures the overflow of certain organic acids in your urine 
to determine what blockages may be occurring in your metabolic pathways due to nutrient insufficiencies 
or other issues.

High levels of many organic acids on your report can indicate which nutrient insufficiencies may be 
affecting your health. Other organic acids come from toxins you have been exposed to, and still others 
show how your body is responding to toxins. When these are high on your Organix Basic Profile, you 
may benefit from therapies that support your body’s detoxification processes. A few organic acids are 
significant at low levels; these are discussed below.

Your healthcare practitioner can use this profile to design an individual nutritional support program 
tuned to your unique biochemical needs.

The following is a discussion of the compounds measured in four categories on your Organix Basic 
Profile. The organic acids are numbered as they appear on your test report.

B-Vitamin Sufficiency

Insufficiency of B vitamins tends to be common since they are not stored as efficiently as other vitamins in 
the body. B vitamins are involved in many critical processes including energy production, digestion, and 
muscle and nerve function. For example, production of stomach acid requires large amounts of energy. 
Even modest B-vitamin insufficiencies can compromise adequate energy production, leading to poor acid 
secretion and digestive disturbances commonly experienced as indigestion.

1. Pyruvate may be elevated when B vitamins, particularly B1 and B5, are insufficient. When both lactate 
(#13 below) and pyruvate are high, there may be insufficient lipoic acid, a type of B vitamin. Lipoic acid 
is an important antioxidant, so low levels can lead to aging-related illnesses. Many studies have shown 
that lipoic acid is helpful in treating diabetes and for assisting the liver with removing toxins from the 
body.

2, 3, 4, 5. a-Ketoglutarate, a-Ketoisovalerate, a-Ketoisocaproate, and 
a-Keto-ß-methylvalerate require vitamins B1, B2, B3, B5 and lipoic acid to be metabolized. Elevations 
of these organic acids indicate insufficiency of these B vitamins, especially B1 and B5. These B vitamins 
are involved in neurological function and are critical for childhood development and learning. A variety 
of disorders have been associated with a lack of these vitamins, including memory loss, anemia, and 
dermatitis.

6. Xanthurenate is formed from an amino acid that comes from protein in your diet. High levels can 
indicate an insuffiency of B6, a vitamin critical for all protein metabolism. Use of medications such as 
oral contraceptives, anti-hypertensives, and bronchodilators and exposure to tobacco smoke as well as 
pesticides and other agricultural products can all contribute to insufficiency of vitamin B6. Problems with 
balance, fatigue, and mental/emotional stability (such as PMS and ADHD) are frequently found in patients 
with inadequate vitamin B6. Research has shown that symptoms of autism can be ameliorated with 
vitamin B6 supplementation. Additionally, xanthurenate can prevent insulin from performing its vital role 
in blood sugar regulation, which can contribute to diabetes.

7. ß-Hydroxyisovalerate is a sensitive indicator of biotin deficiency. Biotin deficiencies develop for 
a number of reasons, including pregnancy, antibiotic use, and anticonvulsant therapy. Symptoms can 
include hair loss, skin rash, dermatitis, immune deficiencies, and muscle weakness.

2
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8. Methylmalonate requires vitamin B12 for its metabolism. High levels indicate insufficient vitamin B12 
that can contribute to nervous system dysfunction. Anemia and the associated symptoms of fatigue result 
from low vitamin B12. Even mild insufficiencies cause elevation of a well-known cardiovascular disease 
risk factor, homocysteine. Absorption of vitamin B12 requires normal digestive function.

9. Formiminoglutamate (FIGLU) is a sensitive marker of insufficiency of folic acid, another B 
vitamin. Pregnant women especially need to have adequate folic acid to prevent birth defects. Folic acid 
insufficiency can play a role in childhood development problems, depression, immune function, and is a 
risk factor for cardiovascular disease.

Cellular Energy

Although B vitamins also impact energy production, this category measures compounds that relate 
most directly to how efficiently your cellular engines (called “mitochondria”) produce energy. All body 
processes depend on this key activity. Inadequate energy production at the cellular level can affect any 
aspect of your body’s function and can have dramatic impact on a wide range of health conditions.

10, 11, 12. Adipate, Suberate, and Ethylmalonate elevations indicate metabolic blocks. Carnitine 
is needed to move fatty acids into the mitochondria where they are converted to energy using vitamin 
B2. When insufficient levels of carnitine or vitamin B2 slow down this process, other parts of the cellular 
machinery take over and make adipate and suberate. A similar block in another pathway causes high 
ethylmalonate. Since most of your body’s energy is produced from the burning of fatty acids, your 
muscles and brain suffer when this cellular energy pathway is blocked. Supplementation of carnitine and 
vitamin B2 may be needed when these compounds are too high. Insufficiency of vitamin B2 is implicated 
in impaired carbohydrate metabolism, migraines, and dementia. Carnitine supplementation has been 
documented to improve Alzheimer’s, age-related cognitive decline, and cardiac function.

13. Lactate is a product of muscle use, so it is constantly produced in normal daily activity. Low lactate 
is seen in people with very little physical activity and in highly trained athletes. High lactate can cause 
muscle cramping, fatigue and brain fog. It indicates insufficiency of coenzyme Q10 (CoQ10), a nutrient 
that enables the body to use oxygen to generate large amounts of energy. It is important for athletes in 
order to maintain intense muscular activity. CoQ10 is also a potent antioxidant helping to slow the aging 
process and prevent a variety of degenerative diseases. Risk for certain kinds of heart disease, cancer, and 
hypertension are increased when CoQ10 is insufficient.

14. ß-Hydroxybutyrate is a byproduct of ketosis. Ketosis occurs when cells do not get a steady supply 
of sugar from dietary carbohydrate, so they burn fat instead. If you do not eat carbohydrate-rich foods or 
if your insulin is not working, then you can have metabolic ketosis. It is not necessarily a serious matter, 
but your doctor may need to find out just what the cause is. If your insulin is not working well enough, 
its action may be improved by increasing your intake of chromium, vanadium, and lipoic acid.

15, 16, 17. Succinate, Fumarate, and Malate are used in the body’s metabolic pathway that generates 
cellular energy – the Citric Acid Cycle. This cycle critically supports organ maintenance and neurological 
function. Higher levels of these compounds in urine indicate inefficiencies in energy production. Low 
levels can indicate a general amino acid insufficiency. If a-ketoglutarate (see #2) is elevated along with 
succinate, malate, and fumarate, you may need additional CoQ10, a nutrient that enables the body to use 
oxygen to generate large amounts of energy.

3
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18. Hydroxymethylglutarate (HMG) is used by your cells to make CoQ10, a nutrient that enables 
the body to use oxygen to generate large amounts of energy. Cholesterol-lowering statin drugs block this 
process, causing HMG to become elevated and inhibiting the production by the cells of CoQ10. While 
there can be other causes for this metabolic block, high levels of HMG generally indicate need for CoQ10 
supplementation.

Neural Function

This category relates to neurotransmitters, the chemicals your nervous system uses to function and 
communicate with your body. The first three compounds in this category are significant if they are either 
low or high. Abnormalities in this area can relate to symptoms of mental, emotional, and behavioral 
problems.

19, 20. Vanilmandelate (VMA) & Homovanillate (HVA) are breakdown products from 
neurotransmitters involved in hormone and nerve impulse transmission. When these compounds are 
low, it indicates your body is not making enough of these neurotransmitters. Symptoms associated with 
this condition are depression, sleep disturbances, inability to deal with stress, and fatigue. Treatments to 
improve digestion, along with supplementation of tyrosine or phenylalanine, can help improve the ability 
to keep up with demand for these neurotransmitters. Elevations of VMA and HVA indicate an over-
activation of nervous system function involving these neurotransmitters. This can be for various reasons, 
but is most commonly associated with stress – both internal (e.g., mental/emotional) and external (e.g. 
environmental toxins). Addressing the source of stress and improving the body’s ability to handle stress 
are useful in these cases.

21. 5-Hydroxyindolacetate (5-HIA) is a breakdown product of the neurotransmitter, serotonin. Low 
5-HIA indicates inadequate production of serotonin. Associated symptoms can include constipation, 
depression, fatigue, insomnia, and attention deficit and behavioral disorders. High 5-HIA may occur 
when there is an increased utilization and breakdown of serotonin. Many antidepressant medications can 
cause a significant increase in the amount of serotonin that is made and broken down. This stimulation 
will contribute to loss of the essential amino acid, L-tryptophan, from which serotonin is made. Dietary 
therapy should focus on protein digestion via stomach acid and pancreatic enzymes, and on consumption 
of foods high in tryptophan. Your doctor may talk with you about nutritional supplements that may be 
helpful.

22. Kynurenate can reduce the toxic effects of quinolinate (see #23). Elevations can indicate an 
insufficiency of vitamin B6, especially when xanthurenate (see #6) is high.

23. Quinolinate elevations are caused by inflammatory processes induced by the immune system, 
such as during infection (especially viral). High quinolinate levels in the brain can cause insomnia, 
irritability, and nervousness. These effects may be improved by removing the source of inflammation and 
supplementation with magnesium.

4
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Detoxification Function

Not only does the body use essential nutrients to actively build and maintain itself, it also must eliminate 
environmental toxins and certain chemicals created in the body itself. This process of detoxification is 
critical to health. Like a backed-up sewer, an impaired detoxification system can lead to many problems. 
Brain fog, headaches, insomnia, nausea, chemical sensitivities, and a variety of chronic health problems 
have been related to toxicity issues.

24, 25, 26. Citrate, cis-Aconitate, and Isocitrate are involved in both energy production and removal 
of toxic ammonia. High levels can indicate ammonia toxicity. Chronic loss of these valuable compounds 
can contribute to loss of organ reserve and disturbances in neurological function. If they are low they can 
indicate a need for essential amino acids, especially arginine.

27. 2-Methylhippurate is a byproduct of detoxification of the common solvent, xylene. Elevations 
indicate an exposure to this potentially toxic compound found in paint, varnishes, paint thinners, 
solvents, and many aerosols. Such exposures increase the burden on liver detoxification. An abundant 
supply of the amino acid, glycine, and vitamin B5 are important for removing xylene from the body.

28. Orotate is a sensitive marker of your liver’s capacity to convert toxic ammonia to non-toxic urea 
that you can excrete. That capacity can be increased by additional arginine. Ammonia toxicity can also 
be reduced by supplementation with a-ketoglutarate, magnesium, aspartic acid, and glutamic acid. 
Ammonia impairs brain function, causing difficulty with thinking, fatigue, headaches, and increased food 
sensitivities.

29. Glucarate is formed as your liver performs its important role in removing from your body many 
types of toxins such as pesticides, prescription drugs, food components, and intestinal bacteria. Enzymes 
create glucarate when they are stimulated to increase liver detoxification. High levels of glucarate indicate 
your liver is working to remove these toxins. Removing the source of exposure and supporting the liver’s 
detoxification with nutrients such as glycine, glutathione, n-acetylcysteine, and liver-specific antioxidants 
are helpful. 

30. a-Hydroxybutyrate is elevated when your body attempts to respond to metabolic stress by 
making additional glutathione. Because glutathione is critical for removing toxins and acts as a powerful 
antioxidant, your body is constantly making it in large amounts. Many disease processes can be adversely 
influenced by insufficiency of this vital nutrient. Elevated a-hydroxybutyrate indicates high cell demand 
for glutathione. Supplementation with various sulfur amino acids and glutathione can be used to support 
adequate levels of this compound.

31. Pyroglutamate elevation indicates the body is using up glutathione to keep from losing amino 
acids. Glutathione is important for protection of cells from oxidation. Various amino acids, especially 
methionine and glycine, can help rebuild total body glutathione. Pyroglutamate elevation can also 
indicate a glycine insufficiency; supplementation with this amino acid may be indicated.
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Figure 1. Methylation Cofactor Markers - Vitamin B12

Figure 2. Methylation Cofactor Markers - Folic Acid

Figure 3. Tryptophan Pathways in Vitamin B6 Deficiency and Inflammation
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Compounds reported in OrganixTM Comprehensive Profile are printed in red.
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High fat foods frequently contain fatty 

acids with odd (�5, �7, �9) instead of 

even numbers of carbon atoms. These 

odd-chain fatty acids are broken down to 

methylmalonyl-CoA. The enzyme (meth-

ylmalonyl-CoA mutase) requires vitamin 

B�2 in order to complete the biochemical 

pathway. If you have insufficient B�2 you 

pass more methylmalonate into your urine.

The amino acid L-histidine comes from 

dietary protein. If your body has enough 

folic acid (a B-vitamin) to work with the 

enzyme glutamate formiminotransferase, 

histidine can be converted into another 

needed amino acid, glutamic acid. High 

formiminoglutamate (FIGLU) indicates an 

insufficiency of folic acid.

The amino acid tryptophan flows into two 

pathways that influence the brain and ner-

vous system. In the brain serotonin helps 

to avoid agitated feelings, while in the 

intestine it is used to control contraction 

of the bowel. Ultimately, most serotonin 

is converted into 5-hydroxyindoleacetate. 

The other pathway has a step that requires 

vitamin B6 to prevent high output of 

side products called xanthurenate and 

kynurenate.


