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Reference Population - [4ales Age 13 and OverMetabo!ic Markers in L,rine Reference Range
(mmolmol creatinine)
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Metabolic Markers in Urine Reference Range
(lnmolmot creatinine)
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*The creatinine lest is performed to adjust metabolic marker results for differences in fluid intake. L,rinary creatinine has
limited diagnostic valoe due to va abilityasa result of recent ffuid intake. Samples are rejected if creatinine is below 20

mg/dL unless the client requests results knowing of our rejection criieria.

Exolanation of ReDort Format

The reference ranges for organic 6cids w6re established using samples collected from typical individuals of all ages with no

known physiologicai or psychological disordels- The ranges were determined by calculating the mean and slandard deviation (SD)

and are defined as + 2SD of the mean Reference ranges are age and gender specific, consisting of MaleAdult (>13 years),

Female Adult e13 years), Male Chlld (<13 years), and Female Child (<13 years).

There are &e types of graphical representations of patient values found in the new report folmat of both lhe standard Organic
Acids Test and the Microbial organicAcids Test

The first graph will occur when the value of the patient is within the reference (normal) 16nge, deflned as the mean plus or minus
two standard deviations.

The second graph will occur when the value of the patient exceeds the upper limit of normal. ln such cases, the graphical

reference range is "shrunk'so that the degree of abnormality can be appreciated at a glance. ln lhis case, the lower lirnits of
normal are not shown, only the upper limil of normal is shown.

ln both cases, the value of ihe patient is given to the left ofthe graph and is repealed on the graph inside a diamond. lllhevalue
is within the normal range, lhe diamond will be outlined in black. It the value is high or low the diamond will be outlined in red.

Example of Value Within Reference Ranqe
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The diaoram contains the patient's test results lor neurotransmitter metabolites ard sho,vs their

relationship wilh key biochemi:l pathways within th€ axon terminal ol nerve cells. Th€ effed of
micmbial byproducts on the bbckage ol the conversion ol dopamine to rprerinephrine is also irdicaled.
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lnterpretation

High yeast/fungal metabolites (Ma*erc 1,2,3,1,5,6,7,8) indicate a yeast/fungal overgroMh ofthe gastrojntestinal

tract. Prescription or natural (bolanical)anti-fungals, along with supplementation of high potency multi-strain probiotics

(20-50 billion cfu's), may reduce yeasviungal levels.

High oxalic wilh or without elevated glyceric or glycolic acids (Markers 20,21,22) may be associated with the

genetic hyperoxalurias. autism, women with vulvar pain, fibromyalgia, and may also be due to high vitamin C intake.

However, kidney stone formation from oxalic acid was not correlated with vitamin C intake in a very large study.
Besides being present in varying concentrations in most vegetables and fruits, oxalates, the mineral coniugate base

forms of oxalic acid, are also byproducts of molds such as Aspergillus and Penicillium and probably Cardida. lf yeast or

fungal markers are elevated, antifungal therapy may reduce excess oxalales. High oxalates may cause anemja that is

difficult to treat, skin ulcers, muscles pains, and heart abnormalities. Elevated oxalic acid is also the result of anti-freeze

(ethylene glycol) poisoning. Oxalic acid is a toxic metabolite of trichloroacelic acid and other envjronmental pollutants.

ln addition. decomposing vitamin C may Jorm oxalates during transport or storage.

Elevated oxalate values with a concomitant increase in glycolic acid may indicate genetic hyperoxaluria (type l), whereas

increased glyceric acid may indicate a genetic hyperoxaluria (type ll). Elevated oxalic acid with normal levels of glyceric

or glycolic metabolites rules out a genetic cause for high oxalate. However, elevated oxalates may be due to a new

genetic drsorder, hyperoxaluna type lll.

Regardless of its source, high oxalic acid may contribute to kidney slones and may also reduce ionized calcium. Oxalic

acid absorption from the Gl tractmaybe reduced by calcium citrate supplementation before meals. Vitamin 86,

arginine, vitamin E, chondroitin sulfate, taurine, selenium, omega-3 fatty acids and/or N-acetyl glucosamine supplements

may also reduce oxalates and/or their toxicity. Excessive fats in the diet may cause elevaled oxalate if fatty acids are

poorty absorbed because of bile salt deficiency. Unabsorbed free fatty acids bind calcium to form insoluble soaps,

reducing calcium's ability to bind oxalate and increase its absorption. lf taurine is low in a plasma amino acid proflle,

supplementation with taurine (1000 mg/day) may help stimulate bile salt production (taurocholic acid), leading to better

fatty acid absorption and diminished oxalate absorption.

High levels of oxalates are common in autism. Malabsorption ol fat and intestinal Candlda overgroMh are probably the

major causes for elevated oxalates in this disorder. Even individuals with elevated glyceric or glycolic acids may not have

a genetic disease. To rule out geneiic diseases in those people with abnormally high markers characteristic of the genetic

diseases, do the following steps: (1) Follow the nutritional steps indicated in this interpretation for one month; (2)

lf Candrda is present, veal Candida lot al least one month; (3) Repeat the organic acid test after abstaining from vitamin

C supplements for 48 hours; (4) lf the biochemical markers characteristic of genetic oxalate disorders are still elevated in

the repeat test, consider DNA tests for the most common mutations of oxalate melabolism . DNA testing for type I

hyperoxaluria is available from the Mayo Clinic, Rochester, MN as test #8991 5 " r4G)af Gene, Full Gene Analysis" and,

for the p.Gty170Arg mutation only, as # 83643 "Alanine:Glyoxylate Aminotransferase IAGXI] Mutation Analysis [G170R],
Blood"). Another option to confirm the genetic disease is a plasma oxalate test, also available from the Mayo Clinic

(Phone 507.266.5700). Plasma oxalate values greater than 50 micromol/L are consistent with genetic oxalate diseases

and may serve as an alternate conflrmation test.
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Bone tends to be the major repository of excess oxalate in patienls with primary hyperoxaluria Bone oxalate levels are
negligible in healthy subjects. Oxalate deposition in the skeleton tends to increase bone resorption and decrease
osteoblast activity.

Oxalales may also be deposited in the kidneys, Joints, eyes, muscles, blood vessels, brain, and heart and may contribute
to muscle pain in fibromyalgia. Oxalale crystal formation in the eyes maybe a source of severe eye pain in individuals
with autism who may exhibit eye-poking behaviors. High oxalates in the Gl tract also may significantly reduce absorption
of essential minerals such as calcium, magnesium, zinc, and others.

A low oxalate diet may also be particularly useful in the reduction of body oxalates even if dysbiosis of Gl ffora is the
major source of oxalates. Foods especially high in oxalates include spinach, beets, chocolate, soy, peanuts, wheat bran,
tea, cashews, pecans, almonds, berries, and many olhers. A complete list of high oxalate foods is available online at

:h1lsllwuw.sre-alplp irslabqralory.q mlianelerqlqelalesGlp:.

HVA levels below the mean (Marker 32) may indicate lower production of the neurotransminer dopamine, perhaps due to
low dietary intake of the amino acid precursors phenylalanine or tyrosine. Homovanillic acid is a metabolite of the
neurotransmitter dopamine. Supplementation with phenylalanine or tyrosine may be beneficial. Enzyme cofactors
magnesium, 86 (pyridoxine)or biopterin may also be deficient; neurotransmitter levels may increase wilh supplementation
with these cofactors if these are deficient.

VMA levels below the mean (Ma*at 33) may indicate lower production ofthe neurotransmitter norepinephrine or the
hormone adrenaline, perhaps due to low dietary intake of the amino acid precursors phenylalanine or tyrosine.
Vanylmandelic acid (VMA) is a metabolite of norepinephrine or adrenaline . Low VMA may also result from blocked
conversion of dopamine to norepinephrine by Closttidia melabolites. Supplementation with phenylalanine or tyrosine may

be beneficial. Enzyme cofactors magnesium, 86 (pyridoxine) or baopterin may also be deficient and respond to
supplementation.

6-hydtoxyindoleacetic acid ('-HIAA) levels below the mean (Marker 35) may indicate lower production of the
neurolransmitler serotonin. 5-hydroxy-indoleacetic acid is a metabolite of serotonin. Low values have been correlated

with symptoms ol depression. Supplementation with the precursor 5-HTP (5-hydroxytryptophan) at 50-300 mg/day may be

beneflcial. Supplementation with tryptophan itself may form the neurotoxic metabolite quinolinic acid, however, 5-HTP is

not metabolized to quinolinic acid. Excessive tryptophan supplementation has been associated with eosinophilia myalgia

syndrome.

High guinolinic acid / 5.H|AA ratio (Marker 38.) indicates an imbalance o{ these organic acids and may be a sign of
neural excitotoxicity. Quinolinic acid is an excitotoxic stimulant of certain brain cells that have NMDA-type receptors.
Overstimulated nerve cells may die. Brain toxicity due to quinolinic acid has been implicated in Alzheimer's disease,
autism, Huntington's disease, stroke, dementia of old age, depression, H|V-associated dementia, and schizophrenia .

However, quinolinic acid is derived from the amino acid tryptophan and s an important intermediate that the body uses
to make the essential nutritional cofactor nicotinamide adenine dinucleotide (NAD), which can also be derived from

niacin (83).

An elevated ratio is not specific for a particular medical condition and is commonly associated with excessive
inflammation due to recurrent infections. lf quinolinicacid is not elevated, low 5-HlAAfrom serotonjn maybethesource
of the imbalance. Supplementation with 5-HTP may increase serotonin levels, but5-HTPis not metabolized to
quinolinic acid. lmmune overslimulation, excess adrenal production of cortisol due to stress, or high exposure to
phthalates may also increase the quinolinic acid/s-HIAA acid ratio.

The drug deprenyl or the dietary supplements carnitine, melatonin, capsaicin, turmeric (curcumin) and garlic may reduce

brain damage caused by quinolinic acid. Niacin (nicotinic acid)and niacinamide may also reduce quinolinic acid
production by decreasing tryptophan shunting to the quinolinic acid pathway. lnositol hexaniacinate as an adult dose of
500-1000 mg does not cause niacin flush.
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Pyridoxic acid (86) levels below the mean (Market 50) may be associated with less than optimum health
conditions (low intake, malabsorption, or dysbiosis). Supplementation with 86 (20 - 50 mg/day) or a multivitamin
may be beneficial.

High pantolhenic acid (g5) (Market 51) indicates high recent intake of pantothenic acid. Pantothenic acid is an

essential B vitamin. Since some individuals may require very high doses of pantothenic acid, high values do not

necessarily indicate the need to reduce pantothenic acid intake.

High ascorbic acid (vitamin C) (Marker 53) may be elevated as a result of supplementation. An elevated value

of ascorbic acid does not mean that this amount of vitamin C is not beneficial.

Low vatues for amino acid metabolites (Ma*erc 60-75) indicate the absence of genetic disorders olaminoacid
metabolism. These markers are deamination (ammonia removed) byproducts that are very elevated only when a key

enzyme has low actavity; slight elevations may indicate a genetic variation or heterozygous condition which may be

mitigaled with diet or supplementation. Low values are not associated with inadequate protein intake and have not been
proven to indicate specific amino acid deficiencies.

The nutritlonal rccommen.la ons ln thls test arc not approvec! by the US FDA. Supplement rccommenctations arc not lntended to teat,
curc, ot prevont any clisease and do not take the place of moclical advice ot trcatmant ttotfl a healthcarc prcfassional.

Certain uses of lhe compounds arabinose, citramalic, tarlaric, 3-oxoglutaric, carboxycitric, 3,4-dihydtoxyphenylploqionic acid,

and 3-(3-hydrcryphenyl)-3-hydroxyptopionic acid in their applicetion lo autism in the Organic Acid Test and Microbia! Organic
Acid Test arc protected by USA palent 5,686,311 granted to The Great Plains Laboratory, lnc., November 11, 1997.
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