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Lecture Overview

» Introduction to the Organic Acids Test (OAT)
» The OAT for yeast & mold toxin assessment

» The OAT for clostridia & other bacteria toxin
assessment.

» The OAT for oxalate assessment

» Neurotransmitter imbalances and mitochondrial
function assessment.

» Indicators of other problems: nutrient deficiencies,
fatty acid metabolites, etc.

The Clinical Significance
of the Organic Acids Test

The Organic Aclds Test (OAT) offers an accurate metabolic
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Prioritization Based On
Common Findings

» The OAT can be a complicated test with many markers
indicating a variety of potential problems.

» This lecture presentation focuses on what is seen most
commonly in practice with regards to the OAT.

» The vast majority of OAT’s (approximately 80%) that
you will see from a variety of patients/clients will have
similar patterns.

» Each OAT needs to be applied clinically to the
patient/client and treatment not just implemented

I based on test markers.
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What Is The OAT?

» Organic acids are compounds with acidic properties:
> Carboxyl (-COOH)
o Alcohol (-OH)
° Thiol (-SH)

» An accurate assessment of what is going on metabolically in
the body.

» Evaluates over 70 urinary metabolites that can be useful for
discovering underlying causes of chronic illness.

» Treatment based on OAT findings often leads to improved
energy, sleep and mental health conditions, as well as
reduced attention and concentration problems, chronic

I pain and digestive problems.

GPL OAT Sections

» Yeast and Fungal Markers:

° Evaluates for invasive candida and mold toxicity

Bacterial Markers:

° Evaluates for dysbiosis

Clostridia Bacteria Markers:

o Evaluates for various clostridia bacteria toxins

Oxalate Metabolites:

o Evaluates for oxalic acid toxicity and endogenous oxalate
production problems.

Glycolytic and Mitochondrial Markers:

o Evaluates for mitochondrial dysfunction
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GPL OAT Sections

» Phenylalanine and Tyrosine Metabolites:

o Evaluates for phenylalanine and tyrosine metabolism which
can lead to dopamine and norepinephrine imbalances.

» Tryptophan Metabolites:

o Evaluates for issues in tryptophan metabolism which
contributes to serotonin imbalance and excess quinolinic acid
production.

» Pyrimidine Metabolites:

o Evaluates for uracil and thymine as indicators of folate
imbalance.
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GPL OAT Sections

v

Ketone and Fatty Acid Oxidation:

o Evaluates for fatty acid metabolism problems which can
contribute to mitochondrial dysfunction.

Nutritional Markers:

o Evaluates for various nutrient imbalances
Indicators of Detoxification:

o Measures organic acids linked to glutathione status

v
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GPL OAT Sections

» Amino Acid Metabolites:
o Measures organic acids linked to inborn errors of metabolism
and other metabolic imbalances.
» Mineral Metabolism:
o Measures phosphoric acid linked dietary consumption of

phosphate (processed foods), as well as bone metabolism and
vitamin D status.
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Who Is The Test Beneficial For?

Auti T N
R Any individual with a
ADD/ADHD )
\ chronic health
RS dition where you
Chronic fatigue R Y

suspect metabolic
toxins may be a
causative or
contributing factor.

Digestive problems
Metabolic disorders
Mental health disorders
Neurological disorders
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OAT Sample

Suggestions For Reviewing An
Organic Acids Test

Page 1 - Yeast and Fungal Markers
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Organic Acids Test - Nutritional and Metabolic Profile
Metabolic Markers in Urine Roference Range Patient Reference Population - Females Under Age 13
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Page 1 - Bacterial and Clostridia Markers

Bacterial Markers

10 Hippuric <7 560
1 2Hydroxyphenylacetic s 14 0.9
12 4Hydroxybenzolc 009 - 20 W 21
13 4Hydrosyhippuric sz 2
14 DHPPA (Beneficial Bacteria) < om 031

Clostridia Bacterial Markers
4-Hydroxyphenylacetic s 30 20

18 3dndoleacatic s 21

w
Page 2 - Oxalate and Mitochondrial Metabolites
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Page 2 - Neurotransmitter Metabolites

Neurotransmitter Metabolites
Phenylalanine and Tyrosine Metabolites

33 Homovanilic (HVA) < " — T oG
34 Vanilyimandelic (VMA) 087 - 59 T ) —
35 HYAIVMA Rato omz - a0 I | ——

Tryptophan Metabolites.

36 SHydroxyindoleacetic (SHIAA) < R S
37 Quinolinic 063 - 67 as _ (> —
B Kynurenic s a1 LR —
39 Quinolinic/ 5-HIAA Ratio 004 - 22 14 e T oo

Organic Acids Test - Nutritional and Metabolic Profile  Page 2 of 12




Page 3 - Pyrimidines and Fatty Acids

Metabolic Markers in Urine Reference Range Patient Reference Population - Females Under Age 13
(mmolmol creatinine) Value

Pyrimidine Metabolites - Folate Metabolism

40 uracit s 1 72 — s> T
4 Thymine 001 - 0s9 [ QN O — —
Ketone and Fatty Acid Oxidation

42 3Hydroxybutyric sa1 W15 o
43 Acotoacetic s W o2 o
44 aHydroxybutyric s34 H o s9 o
45 Ethyimalonic s4s W 12 ——
46 Methylsuccinic I D |
47 Adipic se7 W o4 o
48 Suberic s95 H s o
49 Sebacic sow W 78 cm—
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Page 3 - Nutritional Markers

Nutritional Markers

Vitamin 812
50 Methyimalonic # <62 o g I e R
Viamin 86

51 pyridosic 86) <5 PR |

Vitamin B5
52 Pantothenic (85) s H e m—

Vitamin B2 (Riboftavin)

53 Glutaric % <11 H 35 Cm—
Vitamin

54 Ascorbic 0 - 200 W25 [

Vitamin Q10 (CoQ10)

55 3Hydroxy-3-methylglutaric # <101 H o113 [

Glutathione Precursor and Chelating Agent

N.Acetyicystaine (NAC) < om o E T |
Biotin (Vtamin H)

ST Metnyiitic ® <58 [ERES - —
. y
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Page 4 - Indicators of Detoxification
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Page 4 - Amino Acid Metabolites and Phosphoric Acid

75 Phosphoric 1000 - 7300
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Invasive Candida
Assessment




Unicellular Candida
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15,2013; 4(2): 119-128.

Francgois L. Mayer, et. Al. Candida albicans
pathogenicity mechanisms. Virulence. Feb

Metabolic Markers in Urine Reference Range Patient

Reference Population - Males Under Age 13
(mmol/mol creatinine) Value
Intestinal Microbial Overgrowth

Yeast and Fungal Markers.

1 Citramalic 50 022
2 sHydroxymethyl.2 uroic s s 10
3 o

4 10

5 015
6 064

Organic Acids Test - Nutritional and Metabolic Profile
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Shaw, W Increased Urinary Excretion of Analogs of Krebs Cycle
Metabolites and Arabinose in Two Brothers with Autistic
Features. Clin Chem 41:1094-1104, 1995
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Shaw, W Increased Urinary Excretion of Analogs of Krebs Cycle

Metabolites and Arabinose in Two Brothers with Autistic
Features. Clin Chem 41:1094-1104, 1995
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Shaw, W,, et al Assessment of antifungal drug therapy in autism

by measurement of suspected microbial metabolites in urine with
GC/MS. Clinical Practice of Alternative Medicine: 15-26,2000
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Normal Intestine

Kidney

After Antibiotics

Blood vessel
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Conditions In Which Candida
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May Be a Factor
» Schizophrenia » Colitis
» Alzheimer’s disease » Depression
» Systemic lupus » PMS
erythematosus (SLE) » Vaginal yeast
» Fibromyalgia infection
. . » Multiple sclerosis
» Chronic fatigue . .
syndrome & CFIDS » Int'erstltlal cystitis
i R » Seizures
» HIVinfection » Irritable bowel
» Cancer
Family Practice Vb, 18, No. 3

& 0ford University Press 2001 Printed in Great Britain

Effectiveness of nystatin in polysymptomatic
patients. A randomized, double-blind trial with
nystatin versus placebo in general practice

Heiko Santelmann, Even Laerum, Joergen Roennevig? and
Hans E Fagertun®

Santelmann H, Laerum E, Roennevig J and Fagertun HE. Effectiveness of nystain in poly-
symptomatic patients. A randomized, double-blird trial with nystatin versus placebo in general
practice. Family Practice 2001; 18: 258-265.

In the 116 patients selected by the FRDQ-7 questionnaire,
nystatin therapy reduced overall symptoms significantly
as compared with placebo, even after correction for
sugar- and yeast-free diet.

Nystatin showed the most striking
effect fo bdominal and urogenital complaints.
Since we ¥ erform microbiological studies in the
patients and the positive effect of nystatin may be due to
its effect on other fungi, a connection between C.albicans
and FRD remains unproved.

Nystatin is well known for its antifungal effect on
C.albicans which is found in all segments of the gastro-
intestinal tract in 10-80% of humans,'*!>!¥ as well as on
other veasts and moulds.

33
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SCORE:

0=none

= occasional or mild

requent or moderately severe
3 =severe or disabling

1. Have you, at any time in your life, taken broad spectrum antibiotics? (0 or 3)

. Have you taken tetracycline or other broad-spectrum antibiotics for
one month or longer? (0 or 3)

. Are your symptoms worse on damp, muggy days or in moldy places? (0 or 3)

. Do you crave sugar? (0 or 3)

. Do you have a feeling of being "drained?” (0, 1, 2 or 3)

. WOMEN: Are you bothered with vaginal burning, itching or discharge? (0, 1, 2 or 3)
MEN: Do you have burning, itching or discharge from the penis? (0, 1, 2 or 3)

7. Are you bothered by burning, itching or tearing of your eyes? (0, 1, 2 or 3)

~

ousw

TOTAL SCORE FOR FRDQ-7:

Score  0-3 = FRD unlikely
Score  4-9 = FRD probable
Score  10-21 = FRD almost certain
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- 35

Patient Age: s Time of Cotlection 09:00 AM
pationt Sox. M Print Date: 05202015
Organic Acids Test - Nutritional and Metabolic Profile
Metabolic Markers in Urine Reference Range Patient Reference Population - Males Under Age 13
(mmotmol creatinine) Value

Intestinal Microbial Overgrowth

Ye

ind Fungal Markers.

1 Citramalic s 50 12 > [
2 SHydroxymethyl-2furolc s Mo [ i
3 30xoglutaric s 046 0o 4w

4 Furan2s-dicarboxylic s W8 o 6

5 Furancarbonylglycine s 31 024 i Y

6 Tartaric 65 W@ Cm— G)
7 Arabinose s W oS [ m—pe

- w
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Clostridia Toxin
Assessment
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Lessa FC, Mu Y, Bamberg WM, et al. Burden of Clostridium
difficile infection in the United States. N Engl ] Med.
2015;372:825-834

» The Centers for Disease Control estimates that there
were 453,000 documented cases of Clostridium difficile
infection (CDI) in the United States in 2011 leading to
29,300 deaths.

» Between 10% and 30% of people who have an initial
episode of CDI will develop at least one recurrence.

» On the basis of the number of incident cases found in
2011, 45,300-135,900 people developed recurrent CDI.

Brush Border, Villi and
Tight Junction Damage

13



Toxin A &

» These two toxins are the main
virulence factors related to
mucosal damage from C. difficile.
Toxins A & B lead to digestive
tract inflammation, e.g.
Pseudomembranous colitis or
clostridia difficile associated
diarrhea (CDAD).

Toxin A & Toxin B are both
capable of causing mucosal
damage (Kuehne SA, Cartman ST, Heap JT, Kelly

v

v

ML, Cockayne A, Minton NP; October 2010. "The role of
toxin A and toxin B in Clostridium difficile infection”.
Nature 467 (7316): 711-3).
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Other Toxins of

Clostridia Bacteria

HPHPA Toxicity

Metabolic Markers in Urine Reference Range Patient Reference Population - Males Under Age 13
(mmolmol reatinine)  Value
Intestinal Microbial Overgrowth
16 HPHPA (Clostridia marker) S 20 H 9% B 49>
17 DHPPA (beneficial bacteria) <05 H 12 — 42>
Neurotransmitter Metabolites
] A~
30 Homovanillc (HVA) 09 -1 H 16 — <>
31 Vanillymandelic (VMA) 012 - 64 62 }7
52 SHydroxyindoleacetic (5-HIAA) ERT 054 @—L | —

14



10/22/2017

Structure of 3-(3-hydroxyphenyl)-
3-hydroxypropionic acid

1 CHOHCHZCOOH

4
Hydroxyl group k_Y_)
\ 3

\ HO Proplonlc acid

4-Cresol Toxicity

Metabolic Markers in Urine Reference Range Patient Reference Population - Males Under Age 13
(mmolmol creatining) Value

Intestinal Microbial Overgrowth
17 HPHPA (Clostridia Marker) < 208 99 74{

18 4-Cresol (C. diffcile) <75 Hos <
19 DHPPA (Beneficial Bacteria) < 038 0.25 4'\:@—{
Neurotransmitter Metabolites
32 Homovanillic (HVA) 080 - 36 H 16 [ a6
33 Vanillylmandelic (VMA) 046 - 37 14 }—‘ —
o -
34 HVA/VMARatio 016 - 18 H 12 ‘ | <11\

Structure of 4-cresol (methylphenol)

Phenyl group
6

1
Ho—X 4 CH3

Hydroxyl group

15



Distribution of values for HPHPA Clostridia

metabolite in urine samples of male infants,
control boys, and boys with autism
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e Acute Schizophrenia

Increased urinary excretion of a 3-(3-hydroxy-
phenyl)-3-hydroxypropionic acid (HPHPA),

an abnormal phenylalanine metabolite of
Clostridia spp. in the gastrointestinal tract,

in urine samples from patients with autism

and schizophrenia

Nutritional Neuroscience 2010 Vol 13 No 3: 1-10

William Shaw

The Great Plains Laboratory, Inc., Lenexa, Kansas, USA

A compound identified as 3-(3-hydroxypheny)-8-hydroxypropionic acid (HPHPA) was found in
higher concentrations in urine samples of children with autism compared to age and sex
appropriate controls and in an adult with recurrent diarthea due to Clostridium difficile infections.
The highest value measured in urine samples was 7500 mmolimol creatinine, a value 300 times
the median normal adult value, in a patient with acute schizophrenia during an acute psychotic
episode. The psychosis remitted after treatment with oral vancomycin with a concomitant marked
decrease in HPHPA. The source of this compound appears to be multiple species of anaerobic
bacteria of the Clostridium genus. The significance of this compound is that it is a probable
metabolite of m-tyrosine (3-hydroxyphenylalanine), a tyrosine analog which depletes brain
catecholamines and causes symptoms of autism (stereotypical behavior, hyperactivity, and hyper-
reactivity) in animals.

Effect Of Certain Intestinal Bacteria Toxins
On Neurotransmitters
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Damaging Effects of Elevated Dopamine

Autoxidation 5 [T
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Glycolysis ———> Pyruvate
N
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translerase
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Isoditrate
Propionyl-CoA

Isocitrate
Dehydrogenase
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carboxylase

Fumarate o A

Mothylmalonyl-CoA

akeloglutarate
Dehydrogenase

Succinic
Dehydrogenase
Succiny-Con Nty
Succinate- - SuccinytCon

Fig. 2. The tricarboxylic acid cycle during high levels of propionic acid. Propionic acid, presumably derived
from Clostridia spp., is metabolized to propionyl-CoA using acetyl-CoA. Propionyl-CoA is further metabolized
into methylmalonyl-CoA, which enters the tricarboxylic acid cycle as succinyl-CoA. Succinyl-CoA inhibits the
first and fourth enzyme in the tricarboxylic acid cycle. In this manner, propionic acid may ‘short circuit’ the
tricarboxylic acid cycle, thereby reducing the of nicoti ide adenine di ide (NADH). This
decrease in NADH is hypothesized to cause the decrease in complex | activity measured in the patients with

consistent elevations in short and long acyl-carnitines (CESLAC)
From: Gastrointestinal dysfunction in autism spectrum disorders: the role of the
mitochondria and the enteric microbiome (2015).

Methyimalonyl-CoA
mutase

Oxalate Assessment
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Requisition #: Physician Name:

Patient Name: Date of Collection:

Metabolic Markers in Urine Reference Range Patient Reference Population - Females Under Age 13
(mmolimol creatinine) Value

18 Glyceric -95 H8 o
19 Glycolic - 100 —-
20 Oxalic - '3} &

Glycolytic Cycle Metabolites

21 Lactic

22 Pyruvic

23 2-Hydroxybutyric

Oxalate Staghorn in Kidney (X-Ray)

S

-

75-90% of kidney stones are oxalates. 10-15 percent of adults will be
diagnosed with a kidney stone in their lifetime.

Oxalate Crystals in the Heart

18



Oxalate Crystals in Leg Lesions
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Oxidase (GO)

. Collagen Prote.in,
Oxalate Metabolism [RrSSS Gelatin
collagenase

hydroxypyruvate

Glycolate r Glycolate €= hydroxyproline

GRHPR
Glyoxylate reductase
B-6 _al
. o _4eGlyoxylate Hydroxypyruvic reductase
Glycine Road Glycerate Type Il Hyperoxaluria
Protein P
Glyoxylate LDH
Amino Yeast
Lactate :
Transferase Fungi
Type | dehydrogenase
Hyperoxaluria /

Oxalate ¢ <= Ascorbate

e .
Oxalates f Arabinose V\ diet
diet Ethylene glycol .

“Isolation and characteristics of

collagenolytic enzyme produced by

Candida albicans”
Infect Immun., H. Kaminishi, et.al, 1986
August; 53(2): 312-316.

Collagen makes up a significant
percentage (approx. 30%) of all
protein in the body.
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Other Diseases/Disorders in Which
Oxalate May Play a Role

» Arthritis

» Behavior problems in children

» Interstitial cystitis

» Joint pain

» Fibromyalgia

» Heart disease (atherosclerosis, conduction issues)
» Heavy metal toxicity

» Osteoporosis

» Thyroid problems

Quinolinic Acid &
Neurochemical Assessment

Neurotransmitter Metabolites

32 Homovanilic (HVA) s 12 — e T am <O
33 vanillymandelic (VMA) 087 - 53 “ e T oy
34 HVA/VMARatio 01z - 30 23 — T <3
35 SHydroxyindoleacetic (5-HIAR) <77 e
3% Quinolinic 08 - 67 W 7T [ D

a7 Kynurenic < a1 (RL ¢ S—

38 Quinolinic/ 5-HIAA Ratio 004 - 22 21

Neurotransmitter Metabolites

32 Homovanilic (HVA) < s
33 Vanillyimandelic (VMA) 087 - 83 35

3 HVAIVMARatio o012 - 30 21

35 SHydroxyindoleacetic (5-HIAA) s 77 EUJEEEE e . m—
3% Quinoiinc oss - 67 W W [ G

37 Kynurenic < 41 e T
38 Quinolinic  5-HIAA Ratio 004 - 22 H 38 o <1
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20



SHT 4 T .
_~ L Quinolinic Acid
Tryptophan ¥
Tryptophan 1
Bt g = Production
i
N-Formylkynurenine Interferon, cortisol, and immune
i i yptop!
) conversion to quinolinic acid.
° Niacin inhibits this conversion.
murenine. "
.mrz,.. = —
L-Kynurenine
Kynurenlc acid i N -
. .
’ I l coon

3-Hydroxykynurenine ED/\
.. Anlhr-nlll: Causes mitochondria
dysfunction by reducing
w NAD synthesis

= .
. g
3-Hydroxyanthranilic acid Y Increases neurotoxic|
“ / Quinolinic acid

C ) et

Phosphoribosyl Inhibits

Nicotinic acid

Picolinic
i

——p_ NAD

Synthesis

Quinolinic aci:

Nicotinamide adenine dinucleotide

Reduction

o]
Oxidation

NH;

NAD' + H + 26~ —> NADH

Oxidized Reduced

~—

Proteins, polysaccharides and fats

Lol

Amino acids, monosaccharides, fatty acids

AcetylCoA

- ‘/ NAD* ADP

(;:gi:;: Oxidatve

rcie phosphorylaton
NADH ATP

Redox Reactions

63

10/22/2017

21



10/22/2017

A\ Mitochondrial Intermembrane space
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Stress

Kills cells containing bacteria, viruses, parasites. May also damage
infectious organisms themselves. IDO causes drastic reduction in
tryptophan for protein synthesis needed by infected cells and
infectious organisms - tryptophan at very low levels.

Human amyloid-beta acts as natural antibi-
otic in the brain: Alzheimer's-associated
amyloid plaques may trap microbes

Date: May 25, 2016
Source: Massachusetts General Hospital

Summary: A new study provides additional evidence that amyloid-beta
protein -- which is deposited in the form of beta-amyloid
plaques in the brains of patients with Alzheimer's disease -- is
a normal part of the innate immune system, the body's
first-line defense against infection.

x # * -
» P * # 1
Amyloid fibrils propagate from
® yeast surfaces and capture Candida
Y 5 albicans in culture medium.
# b Credit: D.K.V. Kumar et al. / Science
‘ g Translational Medicine (2016)
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Krebs Cycle Metabolites

Krebs Cycle Metabolites

24 Succinic

25 Fumaric

26 Malic

27 2.0x0glutaric

28 Aconitic

Citric

Previous Course Attendee

Mitochondrial Markers - Krebs Cycle Metabolites

24 Succinic s 53 H 54 ‘ 54

25 Fumaric S04 H 10 [ | 10

26 Malic s 11 085 ‘ 0.85

21 2-Oxoglutaric s 18 18 [ 18
28 Aconitic 4 -2 15 t [<5

29 Citric 22 - 260 H 594 ‘ 7‘ 594

Mitochondrial Markers - Amino Acid Metabolites

30 3Methylglutaric 002 - 0% H oo [ 072
31 3Hydroxyglutaric s45 W T2 | 72
32 3Methylglutaconic 038 - 20 12 I >

il
Glutathione Deficiency
Indicators of Detoxification
Glutathione
58 Pyroglutamic # 57 -2 H 28 | ®
59 2Hydroxybutyrc # s12 1 0
Ammonia Excess
8 Orotic < 046 036 %
Aspartame, salcylates, or Gl bacteia
61 2Hydroxyhippuric < 08 03 5%
* gl
7
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Lo 75th 95th

1) 2Hydroxyisobutyric Acid (2HIB) 5300

Parent: MTBE/ETBE

MTBE and ETBE dto Exposure to

groundwater contamination, inhalation or skin expastre to gasoline o s vapors, and exhaust fumes. MTBE has been demonsrated to
cause hepailc, kidney., . d cancer in animals. Very high values have been

200 5520 7,000

W —
T e

system,
nose, and throat,

Marker for Mitochondria Function

uoa s o
) Tatacre 10 G ———
o [

ing from mutations of mitochondrial DNA, which can manfest from

exposure 1o oxic chemicals, nfections, inflammation, and

and

nd

Tig|y|g|ycine as Isoleucine-branched chain amino acid
a marker of

mitochondrial 2-oxo-3-methylvalerate
dysfunction

2-methylbutyryl CoA =——2-methylbutyrylglycine
Associated with autism

1 —_— T Measured in
tiglyl-CoA ~="4; i
“ T tiglylglycine popular TOX test

2-methyl-3-hydroxybutyryl-CoA _— ;;T;t;:yalg&hydroxy-

NAD+
MHB-CoA itochondrial
Dehydrogenase espiratory Chain-
NADH Ccomplex |

2-methylacetoacetyl-CoA Succinyl CoA
2-MAA Thiolase 1

A — Methylmalonyl CoA

Acetyl CoA + Propionyl Co.

74

2 Year ASD Child

Mitochondrial Markers - Krebs Cycle Metabolites

24 Suceinic S5 W o [

25 Fumaric 004 - 13 H 56 o

26 Malic s22 H 79 o

27 2.0xoglutaric < 8 87 Y e
28 Aconitic FUR ) 35 — I

20 ciric s - 40 Wo139 [

0 3Methylglutaric 007 - 095 W 18
31 aHydroxyglutaric sHnoW o S
32 3Methylglutaconic < 64 g
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Organophosphate Insecticide Metabolites

LLoQ 75th 95th
. ——

Parent: Organophosphates

primariy found
nerve cells, saiivtion, dirrhea, abnormal behavior, including

disorder (POD)

d chitren with

Loa  7sm 95th
12

15) Disthylphosphato (DEP)
060 27

Parent: Organophosphates

. primariy found They are itibitors
vl including

onormal beh

nerve cells,

disorder (PDD)

with

Toxic Compounds

Rosult
bglg creatinine

Herbicide

usa e o
CErT—— o e—
o om m
S ettt s v S
PRl B e

glandulor breakgown.

The Great Plains Laboratory, Inc.

Requsition #: Physician Name: KURT WOELLER DO
Patient Name: Date of Collection: 41412017

Patient Age: 2 Time of Collection: 05:20 PM

Sex F Print Date: 411372017

Glyphosate Profile

Result
Metabolite uglg u::linins Reference Range
LLoQ 75th 95th
Glyphosate 1.3

-

i

Supplement Support for
Mitochondrial Function {examples)

General supplement support and antioxidant therapy
can be helpful for mitochondrial issues.
Examples:
- L-Carnitine — helps with fatty acid transport
- €CoQ10 (Ubiquinol)
- Thiamine (B1), Pyridoxine (B6), Riboflavin (B2) - all support
mitochondrial function.
- Antioxidants — help to decrease oxidative stress
- ‘Mitochondrial Cocktail’ — combination approach for balanced
mitochondrial support, e.g. CoQ10, NADH.
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Requisition #:

Patient Name:

MitoSpectra

10/22/2017

Physician Name:

Date of Collection:

Metabolic Markers in Urine Reference Range Patient Reference Population - Females Under Age 13

(mmol/mol creatinine) Value

Oxalate Metabolites

18 Gyceric

19 Giycolic

20 Oxalic

O

Glycolytic Cycle Metabolites

21 Lactic

2 Pynvic

23 2-Hydroxybutyric

Oxalate Disruption of Pyruvic Acid
in Metabolism

Proteins Carbohydrates

glucose, fructose,
amino acids galactase

Nirogen Glycogm-s ose6-Phosphate
00l

tissue
protein

Pyruvic Acid

‘“
Electron Transport Chain
.4
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‘What Happens When Pyruvic Acid
Formation is Blocked?

Proteins
amino acids

Nitrogen
Pool

tissue
protein

LY
lectron Transport Chain
«

Fatty Acid Metabolites

Ketone and Fatty Acid Oxidation

39 3Hydroxybutyric $41 H 2% [ \/@\/
2 Acetoacetc so oww [ B
4 LHydroxybutyric <34 044 7@ | B e |
&2 Etyimalonic s oo — D | G
4 Methyisuccinic s oa —@ G om——
“ Adpic 1 ow — OS5 [
45 Suberic <95 65 — @—{
46 Sebace soy W [ 4%

Beta-Oxidation

» Beta-oxidation is the process by which fatty acid are broken down in the
mitochondria to generate acetyl-CoA. The acetyl-CoA then enters citric acid
cycle generating NADH which is used by the electron transport chain.

#44 - #48 are specific indicators of
oxidation of fatty acids in the cytoplasm
of the cell:

* Fatty acid oxidation disorders
Carnitine deficiency

Fasting

Large intake of Medium Chain
Triglycerides, i.e. baby formulas
Supplementation of 500mg to
1000mg of L-Carnitine may be
beneficial.
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2 year old girl from China

Metabolic Markers in Urine Reference Range Patient Reference Population - Females Under Age 13
(mmolimol creatinine)

Ketone and Fatty Acid Oxidation

41 3Hydroxybutyric <41 W o257

42 Acetoacetic <0 W on
43 4Hydroxybutyric < 34 094
44 Ethyimalonic <45 W5
45 Methylsuccinic <43 W 64
46 Adipic <907 W17
47 suberic <95 Mo
48 Sevacic <0 W11

High Dose Medium Chain Triglycerides (MCT 0Oil)

10/22/2017

Nutritional Markers &
Remaining Sections

Nutritional Markers

Indirect:

» Methylmalonic acid - vitamin B-12

» Methyilcitric acid - biotin

» Glutaric and 3-hydroxy-3-methylglutaric - indicators of
riboflavin and coenzyme Q-10 deficiency, respectively.

Vitamin Q10 {CoQ10)

55 3Hydroxy-3-methylglutaric ¥ <® K M 74{ \3/13\/
Direct:

» Ascorbic acid - vitamin C
» Pantothenic acid - B vitamin
) Pyridoxic acid - metabolite of vitamin B-6

29



Elevated in cancer,
genetic disease,
folate issues

JB <16 H 32 r_{

B hymine | T

10/22/2017

Bone Metabolites

72 Phosphoric 1439 - 9732 H 12408 | 12408

High values

* High intake

* Hyperparathyroidism

* Vitamin D-resistant rickets

* Immobilization following
paraplegia or fracture

© C
CONSUMER INFORM
Www.coke.com

Low values

* Vitamin D intoxication + Lowintake
* Hypoparathyroidism
* Renal tubular damage,  Pseudonypoparathyroidism

heavy metal toxicity - parathyroidectomy

+ Vitamin D deficiency

* Familial hypophosphatemia
* Metabolic acidosis

AR

6 WA 1000 - 7300 1940 faip— [

Phosphoric Acid

Vitamin D; blood spot

REFERENCE OPTIMAL
INTERVAL | LOW |MOD-|  [weav] | MOD| HIGH
40- 80 —
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76 WM 1000 - 7300 1642 PP

Vitamin D; blood spot

RESULT REFERENCE OPTIMAL
ng/mL INTERVAL __| LOW | MoD- [iean] | Mop+] HiGH

25-Hydroxyvitamin D Total 21 40- —

25- D, 8

25- Dy 13

10/22/2017

2-Hydroxyhippuric

Requisition #: Physician Name:
Patient Name: Date of Collection:
Metabolic Markers in Urine Reference Range Patient Reference Population - Females Under Age 13
(mmol/mol creatinine) Value

Nutritional Markers

Biotin (Vitamin H)

54 Methylcitric s 85 14 %} S
Indicators of Detoxification

55 Pyroglutamic 0 -8 56

56 Orotic

57 2-Hydroxyhippuric $12 H 18

2-Hydroxyhippuric

Metabolic Markers in Urine Reference Range Patient Reference Population - Males Age 13 and Over
(mmol/mol creatinine)

Indicators of Detoxification
57 Pyroglutamic 57 -2 1% — ’ ]

5  Orotic < 048 032

59 2:Hydroxyhippuric <086 H 3%

Neurotransmitter Metabolites

32 Homovanilic (HVA) 039 - 22 16
33 Vanilyimandelc (VMA) 053 - 22 075
34 HVAIVMARatio 032 - 14 H 22
17 HPHPA (Clostridia Marker) <102 30

8 4-Cresol (C. difficile)

93
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Structure of 2-Hydroxyhippuric Acid - metabolite of

aspartame (Nutrasweet®), aspirin, foods, additives

Phenyl group

/— .
4@ A
3 |
HO

glycine

\ Hydroxyl group }

{

Salicylate

10/22/2017

Structure of Aminophenol -

major acetaminophen metabolite

Phenyl group

6
HO /4 1 NH2
Hydroxyl group

3

-

Structure of 4-cresol (methylphenol)

Phenyl group

S— -]
"o 4/ DCH3
Hydroxyl group

3

-
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Potential Sources of Stress Chronic Stress Response

Anger - Fear
Worry/Anxiety
Depression
Guilt

Overwork.
Physical and Mental strain
Excessive exercise

Sleep deprivation
Light-cycle disruption
Late hours

Surgery
Traumalinjury
Whiplash— Head injury
Inflammation
Pai
Temperature extremes
Toxic exposure

Total
DHEA(s)

* Abnormal Ratio of
Cortsol to DHEA indicates

Infections
Chemicals - Heavy metals Pregnenolone Steal
Electromagneic felds (Cortsol Escape)
Radiation
Geophysical
Malabsorption Energy Production rInfluences
Maldigestion + nsulin sensitivityl. + Osteoporosis (bone loss) T+ Secretory IgA
liness * Glucose utlizations  * Fat accumulation (waist) + Aniigen penetration T
Low blood sugar - Poor diet « Blood sugar’ * Protein breakdown « Circulating IgG’
Nutrtional deficiencies. * Gluconeogenesis + Salt & water retention + NK cell actvity
 Interleukin 2.

T-Lymphocytest
|

Foods
Mold — Pollens.

Clinical Condilions
Chronic viral infections (EBV,CMV.Herpes Hietc.)

Association Increased infections Insomnia
Stmulus  —— Yeast overgrowth Hypoglycemia
Outcome s Allergies. unger
Inhibition - . Fatigue PMS

HP = Hypothalamus - Pituitary Headaches Depression

Autoimmune disease
Cancer

NFL = Negative Feedback Loop iritable bowel
NE = Norepinephrine 4 X Digestive problems
vascular disease ADD/ADHD

o7

Thank You

10/22/2017

33



