


Overview of Topics

* Brief review of related biochemistry

* Learn when to consider an Organix profile

* Review some of the most important markers in the Organix
* Organix case study

* Discuss treatment considerations

* Incorporating the Organix into clinical practice




What are Organic Acids?

« Organic (carbon containing) compounds that possess
acidic properties

« Metabolic intermediates in many different biochemical
pathways in the body

« Energy production
« Detoxification

« Metabolites of neurotransmitters and intestinal bacteria
e Biotransformation

« Accumulation of specific organic acids can signify
metabolic inhibition or blockage

« Possibly due to nutrient deficiency, toxic interference, enzyme
defect, and/or drug effect




Conceptual Framework:
Functional Indicators of Nutrient Deficiency

A Intermediary metabolite

En Enzyme
*} Nutrient cofactor




Organic Acids in Medical Literature
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Early pregnancy urinary biomarkers of fatty acid and
carbohydrate metabolism in pregnancies complicated by
gestational diabetes
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Abstract
Aims—Alerations in organic acid biomarkers from farty acid and carbohyvdrate metabolizm have
been documented in typs 2 disbetes patients. Howsver, their association with gestational disbetes
mellitus (GDLL) is largely unkmowm.
Methods—Participants wers 25 GDM cazes and 25 non-GDM controls. Biomarkers of fatty acid
(adipata, suberate and ethylmalonate) and carbohydrate (pyrovats, .-lsctate and B-
hydrom 3] i in il urine samples collected in early
pregnancy {17 weeks) using liquid chromatographv—imass spectrometry methods. Logistic
regression wers used to caloulate odds ratios {OF) and 25% confidence intervals {CT).

Results—GDM cazes and control: differed im medizn urinary concentrations of ethylmalonats
{3.0v= 1.3 pg/'mg crestining), pynovate (7.4 v 2.1 p2/ing creatining), and adipate (4.8 v 7.3
ugmz creatinins} (all p-values <0.05). Women in the hizhest tertile for ethylmalonats or pyrovats
concentrations had 11 4-fold (95%CT 1.10-117.45) and 3.27-fold (25%CT 0.72-14.79) increased
risk of GDM comparad with vwomen in the lowest tertils for sthvimalonate and pyruvate
concentrations, respactively. Women in the highest tartile for adipate concentrations, comparad
with women in the lowest tertile, had an 86% reduction in GDM risk (85%CT 0.02-0.87).
Conclusions—These preliminary findings underscore the importance of altered fary acid and
carbohydrate bolism in the is of GDM.

© 2014 Elsertar Iraland Lad. AY rigins resarved.
“Comssponding uthor. Tel: +1 206 215 3053; fax: +1 206 215 6595, Clrax- femg Qo Swedish.rs {C. Qi)
Couflict of interest statemens

‘Tiears i o conflict of infarest to declere.

Appendiz A, Supplementary data.

Supplemztery material related to tais articls can be Srund, i the onling version, 3t bep: | dn doi ang 10,1016 ] dibras. 200405001

'tion, neurotransmitter
metabolism [13].
lipate reflect metabolic
‘ne-dependent

ed concentrations of
blogical markers of




Xanthurenate

e Produced in tryptophan catabolism

« Functional marker of Vitamin B6 insufficiency

J Mutr. 2013 Sep:143(9):1508-19. doi: 10.3943/jn.113.174599. Epub 2013 Jul 31.

A mathematical model of tryptophan metabolism via the kynurenine pathway provides insights
into the effects of vitamin B-6 deficiency, tryptophan loading, and induction of tryptophan
2,3-dioxygenase on tryptophan metabolites.

Rios-Avila L', Niihout HF, Reed MC, Siiren HS, Gregory JF 3rd.
® Author information

Abstract

Vitamin B-6 deficiency is associated with impaired tryptophan metabolism because of the coenzyme role of pynidoxal &'-phosphate (PLP) for
kynureninase and kynurenine aminotransferase. To investigate the underlying mechanism, we developed a mathematical model of tryptophan
metabolism via the kynurenine pathway. The model includes mammalian data on enzyme kinetics and tryptophan transport from the intestinal
lumen to liver, muscle, and brain. Regulatory mechanisms and inhibition of relevant enzymes were included. We simulated the effects of
graded reduction in cellular PLP concentration, tryptophan loads and induction of tryptophan 2, 3-dioxygenase (TDO) on metabolite profiles
and urinary excretion. The model predictions matched experimental data and provided clanfication of the respense of metabelites in various
extents of vitamin B-§ deficiency. We found that moderate deficiency yielded increased 3-hydroxykynurenine and a decrease in kynurenic
acid and anthranilic acid. More severe deficiency also yielded an increase in kynurenine and xanthurenic acid and more pronounced effects
on the other metabolites. Tryptophan load simulations with and without vitamin B-6 deficiency showed altered metabolite concentrations
consistent with published data. Induction of TDO caused an increase in all metabolites, and TDO induction together with a simulated vitamin
B-6 deficiency, as has been reported in oral contraceptive users, yielded increases in kynurenine, 3-hydroxykynurenine, and xanthurenic acid
and decreases in kynurenic acid and anthranilic acid. These results show that the model successfully simulated tryptophan metabaolism via the
kynurenine pathway and can be used to complement experimental investigations.

PMID: 23502960 PMCID: PMC3743278  DOI: 10.3945/0n.113.174599
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Methylmalonate (MMA)

« Functional marker of Vitamin B2 insufficiency

e Intermediate in the catabolism of valine

« MMA is converted into succinyl-CoA by methylmalonyl-CoA mutase, a B12-
dependent enzyme

J Diabetes Res. 2014;2014:921616. doi: 10.115%2014/921616. Epub 2014 Feb 28.

Urinary methylmalonic acid as an indicator of early vitamin B12 deficiency and its role in
polyneuropathy in type 2 diabetes.

Sun AL, NiYH?, Li XB', Zhuang ¥H", Liu YT®, Liu XH?, Chen SH*.

# Author information

Abstract

The rising incidence of diabetes and its negative impact on guality of life highlights the urgent need to develop biomarkers of early nerve
damage. Measurement of total vitamin B12 has some limitations. We want to determine the levels of urinary methylmalonic acid and its
relationships with serum vitamin B12 and polyneuropathy. The 176 Chinese patients with Type 2 diabetes mellitus were divided into 3 groups
according to the levels of vitamin B12. A gas chromatography mass spectrometnc technigue was used to determine blood methylmalonic acid
and urinary methylmalonic acid. The diagnesis of distal diabetic polyneuropathy was based on the determination of bilateral limb senscry and
motor nerve conduction velocity and amplitude with electromyogram. Multiple regression analysis revealed that urinary methylmalonic
acid/creatinine, blood methylmalenic acid, and so forth were variables that influenced diabetic polyneuropathy significantly. Nerve sensory
conduction velocity and nerve amplitude in the group of urinary methylmalonic acid/creatinine =3.5 mmol/mol decreased significantly.
Superficial peroneal nerve sensory and motor conduction velocity and ulnar nerve compound motor active potential amplitude were inversely
correlated with urinary methylmalonic acid/creatinine. Urinary methylmalonic acid correlates with serum vitamin B12 levels in person with
diabetes and is a sensitive marker of early polyneuropathy.

PMID: 24719598 PMCID: PMC3955587 DOI: 10.1155/2014/921616




Organix Rationale
Why not just measure vitamin B12 in serum?

"Several studies have suggested that the determination of
serum or urinary methylmalonic acid could be a more reliable
marker of cobalamin deficiency than direct cobalamin
determination.”

Mayo Clinic Laboratories Interpretive Handbook, 2020




Organix Comprehensive®

« Energy production markers

 B-Complex vitamin markers

« Methylation cofactor markers

« Neurotransmitters metabolism markers
 Oxidative damage and antioxidant markers
» Detoxification indicators

« Intestinal dysbiosis markers




When to Consider

* Mood imbalances

* Sleep disturbance

* Myalgia

* Fatique

* Immune dysfunction




When to Consider

* Nutrient-depleted diets
* Sports fitness

* Nutrient depletions 2° or 3°
to other interventions:
— Medications
— Special diets (vegan, etc.)

— Gl surgeries (gastric bypass,
gall bladder removal, etc.)




Case History



Case: 32 y/o Female

« Chief complaint: fatigue x 2 years
« Normal CBC, CMP, thyroid, and Fe

« ROS: constipation and occasional
loose stools; diagnosed with IBS by
her primary doctor

« Abundance of processed foods in the
diet

« No medications or dietary
supplements

« Drinks a few glasses of wine per
night; stays up very late and eats
biggest meal at night; skips breakfast




3301 Organix @ Comprehensive Profile - Urine
Methodology: LC/Tandam Mass Spectrometry, Colonmeatnc

Summary of Abnormal Findings

Biomarkers

Fatty Acid Metabolism

Findings

Metabolic Pathway

Suberate

Beorderline High

Carbohydrate Metabolism

L-Lactate

Beorderline High

b-Hydroxybutyrate

Beorderline High

Energy Production Markers

Citrate

Borderline High

Cis-Aconitate

Borderline High

Borderline High

Fumarate

Borderline High

B-Complex Vitamin Markers

a-Heto-b-Methylvalerate

Borderline High

Amino ackd metabalism

Aanthurenate

H

Amino acd metabaolism

b-Hydroxyisovalerate

H

Amino acid metabolism

Methylation Cofactor Markers

Mo Abnormality Fownd

Neurotransmitter Metabolism Markers

5-Hydrooyindoleacetate

Borderline High

Kynurenate

H

Oxidative Damage and Antioxidant Markers

p-Hydroxyphenyllactate

Detoxification Indicators




Summary of Abnormal Findings
(Continued)

Biomarkers

Pyroglutamate

Summary of Abnormal Findings
Findings

Borderline High

Metabolic Pathway

Sulfate

Borderline High

Bacterial - General

Phenylacetate

H

p-Hydroxybenzoate

H

p-Hydroxyphenylacetate

Borderline High

L. acidophilus/iGeneral Bacteria

O-Lactate

Borderline High

Clostridial Species

Mo Abnormality Found

Yeast/Fungal

Mo Abnormiality Fouwnd




3301 Organix® Comprehensive Profile - Urine

Methodology: LC/Tandem Mass Specirometry, Colorimetric

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

Ranges: Ages 13 and over Reculis QUINTILE DISTRIBUTION 959% Refe
su | 1st | 2nd | 3@ | a4t | | rence

mecg/mg creatinine I I 1 1 | 1 Range

Nutrient Markers

Fatty Acid Metabolism
{Carnitine & B2) 6.2
1. Adipate . ¢ :

2.1
2.  Suberate ) =

36
3. Ethylmalonate . t

Carbohydrate Metabolism
{81, B3, Cr, Lipoic Acid, CoQ10)

4. Pyruvate

5. L-Lactate

6. PB-Hydroxybutyrate
Energy Production (Citric Acid Cycle)
(B Comp., CoQ10, Amino Acids, Mg)

7. Citrate 726

8. Cis-Aconitate 66

9. Isocitrate

10. a-Ketoglutarate

11. Succinate

12. Fumarate

13. Malate

14. Hydroxymethylglutarate




Organix: Clinical Application of
Findings

Carhahydrate Metaholism

Energy Production (Citric Acid Cycle)

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

(B Comp., CoQ10, Amino Acids, Mg)

1.

2.

3.

Adipate

Suberate

Ethylmalonate

4. Pyruvate

5. L-Lactate

6. B-Hydroxybutyrate

7. Citrate

8. Cis-Aconitate
9. lIsocitrate

10. a-Ketoglutarate
11. Succinate

12. Fumarate

13. Malate

14. Hydroxymethylglutarate




CIJINTILE DISTRIBUTION
Results N I I 7nd | Urd | Ath | 5ih | 95% Reference
mcg/mg creatinine | | | | i Range

Nutrient Markers

B-Complex Vitamin Markers
(B1, B2, B3, B5, B6, Biotin)

15. wa-Ketoisovalerate

16. a-Ketoisocaproate

17. a-Keto-B-Methylvalerate

18. Xanthurenate

19. PB-Hydroxyisovalerate

Methylation Cofactor Markers
(B12, Folate)

20. Methylmalonate

21. Formiminoglutamate

* Elevated Xanthurenate suggests a need for vitamin B6
* Elevated B-Hydroxyisovalerate suggests a need for biotin

Rios-Avila L, et al. J Nutr. 2013;143(9):1509-19.
Wolf, B. Genetics in Medicine. 2012;14:565-575.




Cell Regulation Markers

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

22. Vanilmandelate 2.6

23. Homovanillate 2.2

24, 5-Hydroxyindoleacetate 6.6

25. Kynurenate 2.2

26. Quinolinate 3.1

27. Picolinate 6.2

Oxidative Damage and Antioxidant Markers
{Vitamin C and Other Antioxidants)

28. p-Hydroxyphenyllactate 0.74 H

29. 8-Hydroxy-2-deoxyguanosine 4.3
(Units for 8-hydroxy-2-dexoyguanosine are ng/mg creatining)

* Elevated Kynurenate suggests a need for vitamin B6
* Elevated p-hydroxyphenyllactate suggests a need for antioxidant support

Ueland, PM. et al. Mol Aspects Med. 2016;53:10-27.
Beloborodova, N. et al. J Biomed Sci. 2012; 19(1): 89.
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CIUINTILE DISTRIBUTION

Results | 1st | 2nd | ard | Ath | 5th | 95% Reference
mcg/mg creatinine | | | I 1 Range
Toxicants and Detoxification
Detoxification Indicators
{Arg. NAC, Mer, Mg, Antioxidants) 0.084
30. 2-Methylhippurate 0.056 I 4 } —$ } i ==(.192
0.69
31. Orotate 0.17 (o 4 } } } } i <= 1.01
6.3
32. Glucarate <DL g : : : 1 : <= 10.7
03
33. a-Hydroxybutyrate <DL I i / ==0.9
55
34. Pyroglutamate 60 I : : : ¢ : 28-88
958 2,347
35, Sulfate 2,663 I 1 i i i +—i 690 - 2,988
Cyslatrugnine d"/
KR Oyl e —/
LEh ] \
Lytang y .
ialasbais Clutathione | Sestosn
O
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Compounds of Bacterial or Yeast/Fungal Origin

Bacterial - General 0.6

36. Benzoate <DL i
548

37. Hippurate 283 }

==9.3

<=1,070

38. Phenylacetate 0.55 ==0.18

39. Phenylpropionate <DL == (.06

41. p-Hydroxyphenylacetate 28 == 34

42, Indican 36

$
—

40. p-Hydroxybenzoate 2.1 - + <= 1.8
+—

43. Tricarballylate

L. acidophilus /| General Bacterial

44, D-Lactate

Clostridial Species

45, 3,4-Dihydroxyphenylpropionate
Yeast/ Fungal

46. D-Arabinitol
Creatinine = 126 mg/dL

* Compounds of Bacterial or Yeast/Fungal Origin are created by organisms in the
bowel, absorbed by the body, and excreted in the urine

* These organic acids can suggest dysbiosis, but can also be influenced by diet
* Dietary sources include: preserved foods, diet sodas, strawberries, high intake
of polyphenols or phenylalanine




20000
3301 Organix® Comprehensive Profile - Urine

Additional Considerations

Nutrient supplementation is at the discretion of the treating clinician. The supplement dose ranges provided below
are meant for educational purposes only. These dosage ranges relate to findings commonly found on Genova's
nutritional panels and do not apply to specific disease conditions where different dosages may be warranted. Final
recommendations should be based on consideration of the patient's medical history and current clinical condition.

Nutrient MNutrient Need Clinician Recommendations

Vitamin C

High: 1000-2000 mg

Vitamin E (mixed tocopherols)

Maoderate: 100-200 1U

Vitamin B-1 (Thiamin)

Optional: 0-10 mg

Vitamin B-2 (Riboflavin)

Optional: 0-10 mg

Vitamin B-3 (Niacin)

Optional: 0-50 mg

Vitamin B-5 (Pantothenic Acid)

Optional: 0-10 mg

Vitamin B-6 (Pyridoxine)

High: 50-100 mg

Biotin

High: 400-800 mcg

Magnesium

Optional: 0-100 mg

Carnitine

Optional: 0-250 mg

Coenzyme Q10

Optional: 0-20 mg

Lipoic Acid

Optional: 0-100 mg

N-Acetylcysteine

Optional: 0-100 mg

L-Arginine

Optional: 0-250 mg

Glycine

Optional: 0-1000 mg

Meed for other antioxidants

Moderate




Additional testing Considerations

« Adrenal stress profile

* Gl health testing

» Neurotransmitter testing
« Amino acids

« Fatty acids

» Toxic mold testing

» Lyme testing

« Toxic element testing

e Nutrient testing
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NutrEval: Comprehensive Nutritional
Analysis

-The NutrEval provides a
framework for assessing
functional nutrient needs
in 5 key areas:

« Antioxidants

B Vitamins
«Digestive Support

- Essential Fatty Acids
e Minerals




Clinical Considerations in
Chronic Fatigue
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Bedside-to-Bench Conference: Research Agenda for Idiopathi
Fatigue and Aging

NellB. Alexander, MO'. George E. Taflet, MDY, Frances McFariand Home, Pho. Beeil AN RA £0] 012101 12 contributing mechanisms to fatigue;

Eldadah, MD, PhDS, Luigi Ferrucci, MD/|. Susan Nayfield, MD, MSc’, and Stephanie
Studenski, MD, MPH*
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Abstract

The Amencan Genatries Society, with support from the National Institute on Aging and the John | fl m m t

A Hartford Foundaton, held its Nifth Bedside-1o-Bench research confarence, “Idiopathic Faugue n a a I O n

and Aging.” 0 provide participants with opportunities 1o leamn about cutung-edge rescarch

developments, draft recommendations for future rescarch, and network with colleagues and
leaders in the ficld

Fatigue is a sympiom that older persons, especially by those with chronic discases, frequently
experience. Definitions and prevalence of fatigue may vary across studics, across discases, and
even between investigators and patients. The focus of this review is on physical fatigue,
recogmzing that there are other related domains of fatigue (such as cognitive fatigue).

Many definitions of fatigue mvolve a sensation of “low™ energy, suggesting that fatigue could be a
dsorder of energy balance. Poor encrgy utilization efficiency has not been considered in previous
studies but is likely w be one of the most impornant determinants of fatigue in older individuals.
Relationships between activity cl, capacity for activity, a tokerable rate of acuvity, and a
tolerable fatigue threshold or ceiling underlie a notion of fatiguability. Mechanisms probably
contnbuting 1o faugue m older adults include decline in hondrial function, al n
brain neurotransmitters, oxidative stress, and inflammation. The relationships between muscle
function and fatigue are complex. A number of discases (such as cancer) are known 10 cause

Address comespondence o Neil Bl Alexander, VA Ann Arbor Flealth Care System GREOC, 2215 Fuller Road, Ann Arbor, Mi 48108
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Nutritional Strategies for Treating Chronic

Abstract
Despite considerable worldwide efforts, no single etiology has been identified to explain
the development of chronic fatigue syndrome (CFS). It is likely that multiple factors

promote its develo
caused by the
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Introduction

The disorder we call chronic fatigue syndrome (CFS) does not appear to be new. The
current interest in attempting to define and treat it stems from several studies in the mid-1980s
that found elevated levels of antibody to Epstein-Barr virus in people with CFS-like symptoms,
most of whom had had a history of infectious mononucleosis a few years earlier.

When 1t later became apparent that healthy people could also have elevated Epstein-
Barr virus antibody uiters while some CFS sufferers had normal titers, the U.S. Centers for
Disease Control and Prevention developed a research case definition that defined the syndrome
by its most common presenting characteristics. In 1994, the International CFS Study Group
nublished a revised and more inclusive case definition' which defines chronic fatieue svndrome

Fatigue Syndrome

Melvyn R. Werbach, M.D.

A detailed review of the literature suggests a number of marginal nutritional
deficiencies may have etiologic relevance. These include deficiencies of various
B vitamins, vitamin C, magnesium, sodium, zinc, L-tryptophan, L-carnitine,

coenzyme Q10, and essential fatty acids... It is likely that marginal deficiencies
not only contribute to the clinical manifestations of the syndrome, but also are

detrimental to the healing processes.




NutrEval Case History

,0-year-old male with the chief complaint of fatigue for the last 4 years. He
went to see a personalized medicine physician and had his hormones tested
which were all optimal including his cortisol.

PH: + appendectomy at the age or 24
SH: works as an autoworker in a plant
Meds: none. He is also not taking any nutrients.

Diet: eats a healthy diet that is somewhat ketogenic. He drinks 6 ounces of
coffee a day and dose not eat a lot of sugar.

Exercise: cross fit 3 x a week for 45 minutes. Feels more tired after working
out.

ROS: Patient sleeps 6 hours a night but it is un-refreshed sleep. He has one
bowel movement a day. He complains of indigestion. He also has headaches
and difficulty concentrating.

P/E: is unremarkable except for patient appears older than stated age and
looks tired.




What DoYou Want to Look at
Next?

- A NutrEval test is a great test as a next step to evaluate
his fatigue to try and find the etiology of his symptom.




NutrEval Results Overview

Normal Borderline High Need Supplementation
Antioxidants for High Need

(
| vitamin A / Carotenoids }
| Vitamin C

[ Vitamin E / Tocopherols ]

a-Lipoic Acid a-Lipoic Acid - Dose = 200 mg

| CoQ10
o

Vitamins
f

Thiamin - B1

Riboflavin - B2
Niacin - B3
Pyridoxine - B6
Biotin - B7

Folic Acid - B9
Cobalamin - B12

L

Minerals
(

Magnesium

Manganese
Molybdenum
Zinc

o
Vitamin D

( Vitamin D - Dose = 4,000 IU




Amino Acid
Arginine
Asparagine
Cysteine
Glutamine
Glycine
Histidine
Isoleucine

Leucine

Lysine

Amino Acid
Methionine
Phenylalanine
Serine
Taurine
Threonine
Tryptophan
Tyrosine

Valine




Interpretation At-A-Glance

Antioxidants

B-Vitamins

I Vitamin A/ Carotencids

[ I

3,000 U 5,0001U 10,000 IU
> Beta-carotene & other carclenoids are converted to viamin A (retinol). involved
in visaon. antondant & mmune fundon gene expression 8 asl growih

Vitamin A defciency mary ooour with chvonic slcoholsm. Bnc deficiency.
o &

| Vitamin C

P Vitamin C s an g
i ivolved in o

Deficiency may msull in right bindness, impared immunty, heakng &
1150 10QENRGIIN, increased ik of Iection, leukopiskis o ker oSS

P Food vor od, fortl & mik, sggs. X
pumphin, carnol, cantaioupe, mango, spnach, brocool, kale & buttermud squash

Im-m-m Pyridoxine - BE

10mg 25mg S0 mg
| L] ftom food, P BB (as PSP sl
and for the synihesis of ATP, GTP. DNA, RNA and NADPH. Qeness. and syrthe:
Low B1 duretics, goxn, Low BE may resull &
tves and HRT, or e amounts of iea & coflee {contain ant-81 fadors).
o ATy

ocoma). o Semerts.
| Food sources inchude lentils, whole grains, wheat germ, Brazi ruts, peas.

trewers anach, mix & egps

L
Vitamin E / Tocopherols I - x

100 W 200 W0 400 U
e Aph i antion dant.
Ifusnoss and

Innists coaguiaton
Deficiency may ooour with malabsor ption cholestyr amine  coleslpol. (sonazid.
onual, . phenyton).
Deficincy My msull in perph tanin,
2 of CVD, prostate
- Food wures nchude ofs (dive, 8oy, 0o, cancla, saflowar. sunfiows ). eggs.
nuts. smeds, spinach, canots, avocado, dan iealy greens and wheal gem

B

10 mg 25mg 50 mg
P BRsakey oGy
Producton, dexBaton, mefh onne Metatodsm and viamn actvaton.
Low B2 may some and
veoychc asamyn
dystunciion, low uric

-~
acid, iow B3 or B6, hi [

Interpretation At-A-Glance

Manganese

3.0mg 50mg 7.0mg
funclion,

he wiea Cyce. Gartlage & bone foMNAtion, energy pratucton and dgemion.

Impaired sbsomson of Mn may acas with excess ntake of Fe, Ca. Cu. folc sod,

or phas phorous compourds, or use of iong teem TPN, Mg.containing antaods.
o laatives.

gucose &

400 mg e00mg 800 mg

Ky
production. bone & ATP formation. muscie & nerve condudion and cel sgnalng
"y May ocour with atcdholm.
ronal dacrdens (wasting), diabetos, dhretics, digoxin of high doses of Znc:
Low Mg may . daprssion,
hypertension arhylhmias. hypocaismia, hy pokalemia o personsity changes.
Aude dark catmanl, buckwheat, unpolshed

Iipid dysreguiation. inferbity, cudative siress,
| Food sources inchude whole grains, legumes, dried frits, nuts, dark green
Iaaly vegetables. lver, kidney and lea.

ESN

75 mog 150meg 300 meg
> uftes 10 sutate, ang
and 4 toins.
Low Mo levels may resull rom long-term TP that does not include Mo.
Mo deficency may msul in ncreased sullle. decieased plisma unc aod (and
antoxeant luncton), defioent sulfate, mpared sultaton (detox fication).
v bein damage (1 ¥

|Ildybd-||ln

- Food sources nchide mik. Chaese. £003. whole rains. beel. chickan. wheat
germ. fish. broccok, asparagus. spinach. mushrooms and aimonds.

RESRRN |

Niacin - B3

LN B . | LI ) Ll
=% .

30 mg 80 mg 80 mg
- CoQi0isa he body and
contmned in aoll membranes. CoQ10 is aiso e sential for anemy production &
PH reguiaton

CoQ10 defciency may ocou wih HWG-CoA reductase
sevoral medicaton o
et ook en.
Low levals may 3001 avate ONAMVE SY68s. Jubales, CANCE . CONGESINVG haart
faikure, candiac anyitvmias, gngvs and newroioge dissases.
P Main faod sources. include meat, poullry. hish, soybeen, cancla ol nuls and
L vegelabies. eggs and dairy

LB T T
MQ“MI *

- Ondabive siress (s the mbatance batween the production of free radcals and
the body's abity 10 rendily detox fy Phese reacve soeces and/or repar the
rosUINg damage with ant-odants

producion
or
Oxtabive shioss has picated y
ot oSeganeitve danes Cardovan e deaset and o talgue.
syndome

may (0.9 brigh futs &
VOQOLIDIes. (Foen 104, ITIC ) &5 Wil 85 NI S0DUAC #3 (0 fesvoratiol
EGCG, o, lycopens, gk, milk tiste, sl )

>

20mg 30mg 50 mg

| 2 beans. grains. nuts. beans. lentis, mMnats.
‘and vegetables (although Mo content of plants depends. an sof contert)

Essential Fatty Acids

Need for Essential h
EEam

500 mg 1,000 mg 2,000mg

»> 08 age-6 (06

P B3 i used 1o form NAD and NADP, nvolved in energy production rom food, fay
acit & cholesten! synthesis. cel signaing. DNA repair & cel diflerersiaion.
precumsar), B6. B2 or Fe

Low B3 may resuit
(aotactons in B3 production), o o
B3 defigency may et in peliaga dermatts. darhea. Jemental newrcogC
SHTOIM (6§ dapresson Memory D) G d brgus o fatgue

They am cdassfied as sssental
nurients ard must be obtained from detary sources
The stancard Amencan dist s much highet in 06 than O3 fatty scds.

from paor dietary poor

from food sources.
EFA deficency s L) of nfants

Food beal. fish, pmanuts.
008, BNUS, rower'S YeaN And TS beans.

. dry skinvrash. poor and ncreased nsk of ifection.

P> Ditary sources of the OB Linokeic Acid (LA) inchude vegetable ofs, nuts,
smeds and some vegetables, Dietary sources of the O3 a-Linlenic Acd (ALA}
wanuts. Fi

© GamevaDisgassics A L. Panse Bisrwer, P2, INABMLIL Lab Disscor - CLIA Lis. #54D0838571

) S8Imon, sranes)
0 the major distary sources of the O3 fatty scds EPA and DHA.

108 CFU 258 CFU 508 CFU

grans, chocolate, mik. nuls & seeds, ima beans and molas ses.

LI |
|Zbl=

10 mg 20mg 30mg

e 2inc plays 8 vAal role I immunity. protein matabolam. heme syninas.
Growth & development, repraduction, digestion and antioxidant function
Low levels may siconoksm.
diabetes. axoess Cu @ Fe. diuretics, ACE inhibllors, H2 blodckers of digosin.
Defoency can msul in har 1085 Snd sin MSNSS, A0 IMPAMeNts i growh &
healng. mmunty. sexusl function, laste & smel and dgestion

P Food soytean, eds
nuts, red meat chicken. hemng. milk, yoast. lealy and mol vegelabies.

ow 5,000 IU 10,000 IV

" These v
and wiamin K enhanae dgesbon 8 absobon. decrease severdy of danheal
ness. modudate of mmune Anclion & nles tnal porments by .
¥ from C-smction delvery,
ARG . MPIoved BANILON. G0 0ased CONSUTPLON Of lrmonted faods
and use of certan dngs.

ANiestions

nchude 1BS. 180,

by glan and
include protease/peptidase. ipase and amylase

y bo pamary ¥ Ay
indcaton of further unded yrg Cause (o
cmbiac dease. smal niestne Wious atrophy, small bowel bactenai overgrowih)
A high functionsl need ibr dgestve snzymes suggests that hers s an
mparment reiated 10 3GV Capacty

foromyaiga, chonc taligue syndrome. cbesty,
non yogun. kefir

Suppat depends on the
degree of functional mpairment. Supplement polency i based on the lpase

sgents




Fatigue Pattern: CAC/TCA

Krebs Cycle At-A-Glance

( Carbohydrates |
Cellular Energy & Mitochondrial Metabolites

Kreb Cycle dysfunctlon Can p (L:aac:ch:lydrate Metabolism Referenc?':::-:ge
be supported with specific 8 ang e F‘@I

nutrient co-factors: _ i

7-32

<=2.38

- Magnesium i
mlé?—MemﬂgmaricAdd

<

@ COQ:LO cad | Cis-Aconitic Acid
‘e 4 | 1socitric Acid
- Carnitine —
. . (AKG)
b B-VltamInS Succinic Acid

- Manganese
e lron

Fatty Acid Metabolism

Adipic Acid

Suberic Acid

» Glutathione "’}* S
- Zinc '

- Alpha lipoic acid




Fatigue Pattern: CAC/TCA

( Carbohydrates )

]

Amino Acids

‘ Acetyl CoA 4
,BOHbty c Acid L ' l B—OHBMihngIta c Acid

- Beta (B) — OH - butyric acid or BHBA (ketone body)
- Ketones are formed by the liver from fatty acids during periods of low food intake
or starvation (i.e. fasting or anorexia), carbohydrate restrictive diets, prolonged
intense exercise, alcoholism, and diabetes.




Fatigue Pattern: CAC/TCA

Acetyl CoA

ﬂ.—OH-butyﬂ c Acid B-OH-B-Methylglutaric Acid
e | 4——J N
Energy Metabolism
Citric Acid
Cis-Aconitic Acid - \+ . ‘
cts-N:o itic Am:l

Isocitric Acid

a-Ketoglutaric Acid - 1 | um Acid
(AKG) =
-

Succinic Acid 4-4. '

Malic Acid

?@I—(I;—;S—Memylglutaﬁc Acid _ D \ l
v AR 4

Electron Transport and Oxidative Phosphorylation

(2) H + 1/2 0 "l 14,0

Ketoglutaric Acid '




Al bi s n J unless

Malabsorption and Dysbiosis Markers

Malabsorp Reference Range

wws. Metabolic Analysis Markers (Urine)

Neurotransmitter Metabolites

Reference Range

Bacterial Dysbiosis Markers
Dinydro xypheny propionic Ak
(DHPPA)

3-Hydroxyphenylacetic Acid

4-Hydroxyphenylacetc Acid

Benzox Aad

<D
D
PD
(¢)
a
Hippuric Acid

Yeast / Fungal Dysbiosis Markers

8

Cellular Energy & Mitochondrial Metabolites
Carbohydrate Metabolism Reference Range

Avabinose <= 06

Ciramakc Acd <=58

Tanaric Acid <= 15

Vitamin Markers

Range

Lactc Aad

Pyruvic Add

B-OH-Butyric Ackd (BHBA)

Ene Metabolism

Ciric Add

Cis-Aconitic Acad

Isoatrc Acd

a-Keloglutarc Acd
(AKG)

Sucanic Aad

Malc Aad

B-OM-B-Methyiglutaric Acd <dl
(HMG)

Fatty Acid Metabolism

Adipic Acd I

Suberc Ack
Creatinine Concentration

Reference Range

<«=28

<=21

-

Toxi Detoxification Markers

eference Range

Tyrosine Metabolism

Reference Range

Homogentisc Acd

2-Hydroxyphenylacetic Acid

Blntabhala Anabkoie Bafaranan Bancas acn Ana Snaclia




Fatigue Pattern: Organic Acids

- - = 1200 GI Effects™ Comprehensive Profile - Stool
Malabsorption and Dysbiosis Mark Saterarstution Ava-Glence

Malabsorption Markers Referen

Pancreatic Elastase 1 Beneficial Bacteria ¥
Indoleacetic Acid (IAA) poh
PP Yeast/Fungi
Phenylacetic Acid (PAA) (0.13)

Bacterial Dysbiosis Markers
Dihydroxyphenylpropionic Acid

(DHPPA)
3-Hydroxyphenylacetic Acid
\ S \ J

4-Hydroxyphenylacetic Acid COMMENSAL BALANCE RELATIVE ABUNDANCE

Benzoic Acid

Hippuric Acid

meanny-ranem Lonenuum-

Yeast / Fungal Dysbiosis Markers

Arabinose
Citramalic Acid @
Tartaric Acid <dl




Fatigue Pattern: Organic Acids

Neurotransmitter Metabolites

Reference Range
Vanilmandelic Acid 0.4-3.6

Homovanillic Acid 1.2-5.3

5-OH-indoleacetic Acid 3.8-12.1

3-Methyl-4-OH-phenylglycol 0.02-0.22

Kynurenic Acid <=7.1

Quinolinic Acid <=9.1

Kynurenic / Quinolinic Ratio >=0.44




Fatigue Pattern: Organic Acids

Vitamin Markers

Reference Range

a-Ketoadipic Acid

a-Ketoisovaleric Acid

a-Ketoisocaproic Acid

a-Keto--Methylvaleric Acid

Formiminoglutamic Acid
(FIGIu)

Glutaric Acid

Isovalerylglycine

Methylmalonic Acid

Xanthurenic Acid

3-Hydroxypropionic Acid

3-Hydroxyisovaleric Acid




Fatigue Pattern: Organic Acids

Toxin & Detoxification M

Re k4
a-Ketophenylacetic Acid @ . .
(from Styrene) &
a-Hydroxyisobutyric Acid @ Ewr . -
(from MTBE) ‘
' EWG's Updated Water Filter Buying Guide
Orotic Acid @
s
Pyroglutamic Acid

Several options

SEARCH BELOW




Fatigue Pattern: Organic Acids
Review

- Maldigestion and Dysbiosis Markers
« Pancreatic enzymes and/or probiotics

- Cellular Energy
 Low energy metabolism: Amino acids

Yeast / Fungal Dy:
A

- High energy metabolism markers: B-vitamins
and/or CoQ1o

- Neurotransmitter Metabolites
« High neurotransmitter metabolites: B-vitamins
and/or methylation

« Low neurotransmitter metabolites: Amino acid
sufficiency

« Vitamin Markers
e B-vitamins

« Toxin & Detoxification Markers
« Antioxidants




Fatigue Pattern: Amino Acids

s sk Amino Acids (Urine FMV)

Intermediary Metabolites

Cysieine (FMV wine’

Cystne (FMV Uri) ) Dietary Peptide Related Markers

Reference Range

y-Aminobutyric Acid

Glutamic Acid

Glutamine

Proline

Tyrosine




Fatigue Pattern: Fatty Acids

Essential and Metabolic Fatty Acids Markers (RBCs)

- Can provide an overall e = I p—e——
o 1&:-:‘ | >= 009wt % Linoleic
assessment of the oo D —ows

>= 114wt %

proportions of the classes o e
of fatty acids and their

relationship to each other = ‘

Omega 7 Fats Reference Range

e <=064W %
N Specrflc InformatIOn abOUt Saturated Fatty Acids T::T:; <« e

Reference Range Iﬁ‘?ﬁ‘ | . <=050w% |

O mega -3 fatty aCidS: ALAI . . 3 Delta - 6 Desaturase Activity
EPA and DHA ‘ Lnoec/ BGLA wim ‘ rep

082-168 wt %

012018 m % " 5
Cardiovascular Risk

2138w % Analyte Reference Range
007-0.15w % Omega 6s/ Omega 3s @, 3.4-107

C24:0

C150 .

Margari 022037 W% AAIEPA [ 12) 12-125
% Saturated Fats Omega 3 Index @ >=4.0

Methodology: GCMS The Essenbal Falty Acid reference ranges are based on an adult population




Fatigue Pattern: Fatty A e

a-Linolenic Acid
flax, walnut, grasses

Delta-6 Desaturase
Vitamin and Mineral Cofactors:

Omega 3 Fatty Acids J e

Stearidonic acid
Analyte (cold water fish, flax, vty R@ference Range

A Elongase
G'LinOIGniC >= ) V!lﬂl\"l:::)ricdncﬁm
(ALA) 18:3 n3 0.09 wt % ) s
1.27T ‘

Eicosapentaenoic 5= 0.16 wt % Eosdshasniac
(EPA) 20:5 n3

Docosapent : ) \ Delta-5 Desaturase
(DPA) 22:5n3 Cardiovascular Risk )  EeEse

Docosahex:
onm 22603 Analyte Reference Range

| A Elongase

% Omega  Omega 6s / Omega 3s 3.4-10.7 =

Pyridoxal-5-phosphae (86), Biotin
Pantomenic Acid (B5), Vitamin C

AA/EPA 12-125

20:4 n6/20:5n3

Elongase
De\!&a-s Desaturase

min and Mineral Cofactrs:

Omega 3 Index - Iy




Fatigue Pattern: Fatty Acids

Saturated Fatty Acids

Analyte Reference Range

(meat, dairy, coconuts, palm oils

Palmitic 18-23 wt %
C16:0

Stearic 14-17

AL Monounsaturated Fats
A 022C Omega 7 Fats Reference Range

Behenic 0.92-1 | Palmitoleic <= 0.64 wt %
C22:0 16:1 n7

Tricosanoic 0.12-c | Vaccenic @ <=113wt %
C23:0 18:1 n7

Lignoceric 2.1-3. Trans Fat

c24:0
. Elaidic =
Pentadecanoic 007-C | 18:1nat . <=0.59 wt %

C15:0

Margaric 0.22-0.37 wt %
C17:0

% Saturated Fats 39.8-43.6




Fatigue Pattern: Amino Acids &
Fatty Acids

reponed n aeatnne unkess
Nutritionally Essential Amino Acids

Amino Acids (Urine FMV)

Intermediary Metabolites

Urea Cycle Marh

Crune

Omithune

Cystine (FMV Uring)

y-Amnobutyric Acd

Dietary Peptide Related Markers

Reference Range

Essential and Metabolic Fatty Acids Markers (RBCs)

Omega 3 Fatty Acids
Analyte (oidwater fan fx wun) _REfErence Range

mmm | 000w %

Eicosapentaenoic
{EPA) 2080)

127 >= 016w %

enoic

(s5)

>=14M%

Docosahexaenoic

-~ >=21wt %

% Omega 3s

Omega 9 Fatty Acids

Analyte (om0 o) Reference Range
Oleic 10-13wt %

181 v

21-35w %

Omega 6 Fatty Acids
ANBIYIE (st oo, purs, o mests, au)  REfErEnce Range
10.5-16.9 wt %|

0.03-0.13 wt %
>= 110wt %

1521w %

Monounsaturated Fats
Omega 7 Fats Reference Range

% Omega 98 .: 133166

1823wt %

1417wt %

092-1.68 wt %

0.12-0.18 Wt %

2138w %

- <wosmn
\:'.-‘:::rlnic @ <= 1.13Wm%

Trans Fat

(o > W

Upreguialed Functional Impaired

[tomcioor T Ko eous
Cardiovascular Risk

Reference Range

<=0.50wt % l

0070.15w %

% Saturated Fats

Maothodology: GCMS

022037 W %

The Essential Falty Acid reference ranges are based on an adult population.




Fatigue Pattern: Oxidative Stress

Reference Range

Methodology: Colorimetric, thiobarbituric acid reactive substances (TBARS),
Alkaline Picrate, Hexokinase/G-6-PDH, LC/MS/MS, HPLC

Glutathione >=669
(whole blood) micromol/L

3 A : <=10.0
Lipid Peroxides (urine) micromol/g Creat.

_ <=15
8-OHdG (urine) mcg/g Creat.

Coenzyme Q10, 0.46-1.72
Ubiquinone (serum) mcg/mL

Vitamin D (Serum)

Inside Range Outside Range ~ Reference Range
Methodology: Chemiluminescent

25 - OH Vitamin D # 31 50-100 ng/mL

Deficiency = < 20 ng/mL (< 50 nmol/L)
Insufficiency = 20-49 ng/mL (50-124 nmol/L)
Optimal = 50-100 ng/mL (125-250 nmol/L)
Excessive = > 100 ng/mL (> 250 nmol/L)




Fatigue Pattern: Elemental
Markers

Nutrient Elements Toxic Elements*

Element Reference Range Reference Range Element Reference Range Reference Range
| — | | — ]

Copper

(plasma) 75.3-192.0 meg/dL Lead 0.35 <= 2.81 mcg/dL

Magnesium

s 30.1-56.5 meglg Mercury (19.85) <= 435 meglL

(o Do) 3.0-16.5 meg/L Arsenic (259 s=13.Tmcall

';;‘B";)"""‘ 2,220-3,626 meglg Cadmium @ <= 1.22 meglL

P 108550 mel. S

Zinc 64.3-159.4 meg/dL " All toxic Elements are measured in whole blood.

(plasma) : Methodology: ICP-MS




Fatigue Pattern: Oxidative Stress
and Elemental Markers

» Oxidative Stress Pattern

@ LOW g|Utathi0ne, elevated I|p|d perOXideS Reference Range
and/or 8-OHdG, and low CoQ1o0 Metodoos: e (TaARS)

Alkaline Picrate, Hexokinase/G-6-PDH, LC/MS/MS, HPLC
Glutathione

 Support when needed (uhe oo

<=10.0
Lipid Peroxides (urine) micromol/g Creat.

« Nutrient Elements 8-OHdG (urine)

« Support with diet or supplementation with low Somenih _ 04e172
elements

« Toxic Elements |

R I den tl fy the Source :::?m Reference Range Reference Range Element Reference Range Reference Range
« Eliminate or reduce the source B

(RBC) 30.1-56.5 meglg

(510)
4 Ant|0X|dantS Manganas 3.0-16.5 megiL

(whole blood)

« Clearance (bowels and hydration) | [=&™ a3z neon

Selenium
(whole blood) 109-330 meg/L.

75.3-192.0 meg/dL

Zinc 64.3-159.4 mog/dL * All toxic Elements are measured in whole blood.
(plasma) Methodology: ICP-MS




Fatigue Pattern: Summary

SUGGES | ED SUPPLEMEN | SCHEDULE

Daily Provider
Recommended Patient's Daily Daily

Supplements Intake (DRI)
Antioxidants

Vitamin A/ Carotencids 3,000 U 3,0001U

« Decline in mitochondria function & N, e L

a-Lipoic Add

alteration in brain neurotransmitters e

B-Vitamins
Thiamin - B1

« B-vitamins, CoQ10, amino acids, o

Niacin - B3

and minerals i

Folic Acid - BO
Cobalamin - B12

- Oxidative stress
« ID source, avoid/minimize, and
support detoxification (hydration,
antioxidants, elimination)

» Inflammation
- Essential fatty acids

» Genomic SNPs
« B-vitamins, minerals, anti-
oxidants, and anti-inflammatory




Summary

- There are many ways to evaluate a patient for fatigue in
a personalized medicine approach to healthcare.

- All the methods are designed to lead the patient to not
just a resolution of their symptoms, but to also find the
etiology or causes of the problem.

- The science is now here to help our patients achieve the
optimal health that they desire.

»Life is not about how to survive the storm, but how to
dance in the rain!
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Case Histories: Nutrients

Pamela W. Smith, M.D., MPH, MS Copyright 2020



- Reference

= Smith, P. What You Must Know About Vitamins,
Minerals, Herbs, And So Much More. New York:
Square One Publishing, 2020.

= Coombs, G. The Vitamins: Fundamental Aspects in
Nutrition and Health, 3¢ Ed. Burlington, MA: Elsevier
Academic Press, 2008, 265-381.



Micronutrient Testing



B Vitamins

Are water soluble and need to be taken twice
a day



LABORATORY REPORT

Account Numbar- 18850

Jonn Doe, MO

M\ylunn TX 775611234

Name:Janet Dy

Gender. F DoB: 0421972

coession Number:  MDD0DT
Requistien Number 438507

DateofColecton: 042572
Received 0426120
Date Reponea 0834201

Summary of Deficient Test Results

Testing determined the following functional deficiencies:

Oleic Acid Glutathione
Borderine defciencies include
Vitamin 82 Vitamin B12
Vitamin D3 Manganese
Comzyme @10 Selenium
Spectrox
Spectrox Immunidex

Jonn F. Crawtard, Ph.D.
Labaratory Diractor

Vitamin E
Pantthenate ot
Chiomium Wagnesium
Vitamin k2 Vitamin C
renunidex

CLIA# 4500710715

el 713 6213101

Spa ot all Laberaterias, Ine.

=

2w paciacel com

Asoeszion Numbar: MOD0D

Laboratory Test eport JanetDoe
PaientResults  Functional  Reference Range
(% Control) Abnormals (greater than)

B Conplex viaming

81 (Thiamin) =5 >7EN
Viamin 52 (Riboflaviny = Bordeiling 53t
Witamin B3 (N iacinamide) a7 »80%
Vitamin B8 (Pyridesine) & 545
itamin B2 (Cobalamin) " Bordering s
Folate = 321
Fantothenate 2 Bordeiline 74
Biofin * a4
Aino Acids
Serine £l »30%
Glutamine x a7
sspaagine & >3an
Medabolites
Chaline = »20%
Inestol ES Bordering =
Camitine = >agt
Esfty cids
Dleic Acid L3 Deficient B3
Other Wiamins
Witamin D3 (Cholesalsifer oy 5 Bordeiline »50%
witamin 4 (Retnol) 7 >70%
itamin 12 ) Bordsring »a0%
Migersls
Caloum = >3g%
hianganase ES Bordeiline >60%
Zinc a7 374
Copper 5 Borderline azn
Magnesium a1 Barderling a7
Carbonydrate Nsrabolisn
Glucos e-Irsuin Interaction - 38t
Fructose Sensiiviy £ 345
Chiomium Py Bordsring a0t
Antioxidants
Elutathione 2 Deficient a2
Cysteine 2 a1
Coenzyme 010 = Borderline >E8H
Selanium 7 Bordeiline T
Witamin E (Atocopherol) 8 Deficient a4
A ha Lipoie Acid = g%
witamin C ar Borderline >aot
Total AnxiEantFunctian @ Barderling a0
Fi index
Trmunidex Ed Bordeiline a0t

The refrence @nges foted 1 the Zn0ve &A1 2re VSN Tar 12k 200 fein 3 Aatents 12years o 5@ arakler,

Spact aC ell Laber tories, Ine.
Laboratory Repo Janet D

Aooeszion Number: MOOCD1

OVERVIEW OF TEST PROCEDURE
1. Amicure of hmph osytes s olated from the blood
2:Thass celi ars qoanin 2 st sars Masium coraiing opmal v s of a sl
nulrents necess ary to sustain their growth in cel o
3 The Tbmahoores are simulted tgrow w8 mogen (shyiohermagltini) and granth s
M asure d bythe incarparatien of riated (radieastive) thymidine into the DNA ofthe cels

e gramth response under optimal condiians & defined as 100%, and all cther grawth rates are
ompared tothis 100% level of ronth

For examplz —ue remove witamin B5 fiom the mediam and stimulats s celk to grow by mitagen
stimulation. &rowsth s me asured by DNA synthesis and the rate of growth s dependent only upon e
function el ofuita min B8 available Wihin the cal to2upport groarh. For Vitamin B a growth rate of
atlext €% of the gromth rate cbeerved inthe opimal(100%) media & corsidered normal. Resus less
than 5% are considered to indisate a funclion l deficiency for \itamin B5. Each nubient has a difer ent
reference range thatwas establiched by assaying thous ands of appare nlly healhy individuaks

BREAKING DOWN THE REPORT
1.TEST RESULT (% CONTRDL'

Th solumn pat me asurad by D HA
Synthesis 2 compared to e nwmz\ grouth abserved in the 100% media

2. FUNCTIONAL ABNORMALS

An interpietation & provided for those nutrients found fa be defisient

3. REFERENCE RANGE

Th ealum repfesents hom this patients result compares ta thots ands of patieris previatsly
{ested. A patients resul & considered defioientuhan itk less than the feferance
ange.

4. GRAPHS

The abnormal range of resuls & noted in the blue area. Abrommal resulls are indicated in red. The
gray eross hateh area i a represertalion of the rangs of test resulfs found in a random selecton of
Subjects

SPECTROX®& - TOTAL ANTIOXIDANT FUNCTION
SPECTROX® ks 2 me s uremant of ovarall antioxidant function. The patisrts sell are grawn inthe
optimal me i, sfimulated o grow, andthen inereasing amouris: of 3 free radical generating
system (H202) are added. The cells abilly to resist wcidaive damage is determined. The
inere.asing levels of perwide will resuk in diminished growth rates in thoss paiznt with poer
artiaxidart funchon ©apaeity.

INDIVIDUALANTIOXIDANT LEVELS
the tesis for individual antioxidants, i< datermine d which < peeffic antiaxidarts may be defciert
m L v I SPEETROXR i den finlon L P e e o i ol
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Case History

55-year-old attorney who comes to see you because
she says that her memory is not as sharp as it use to
be. She is seeing a metabolic/anti-aging specialist who
has her on natural hormones and the patient states
that her memory has improved on them but her
cognitive function is still not as sharp as it was when
she was 30.

PH: unremarkable
Meds: none. Does take EPA/DHA 2,000 mg qd

SH: She works |8 hours a day 6-7 days a week and
she drinks two gin and tonics each night

PE: is unremarkable



What Do You Want To Look At
In This Patient?
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r Vitamin Bl (Thiamine)

= Functions in the body
Helps the body deal with stress
Needed for metabolism of thyroid hormones

Needed for synthesis of nucleic acids and
coenzymes

Needed for making aldosterone
Required for energy production (Krebs cycle)
Required for proper nerve function

Used in the synthesis of acetylcholine



- Symptoms of Bl Deficiency

= Appetite decreased
= Bradycardia

= Cardiomyopathy

= CHF

= Confusion

= Edema

= Fatigue

= Forgetfulness



- Symptoms of Bl Deficiency

= General weakness
= Gl disturbances

= Headaches

= Irritability

= Loss of appetite
= Mild depression

= Memory loss



d Symptoms of Bl Deficiency (Cont.)

= Nervousness

= Peripheral neuropathy
= Poor memory

= Racing heart

= Sleep disturbance

= Vision problems



Causes of Bl Deficiency

Alcohol
Antibiotics
Blueberries
Brussels sprouts
Coffee

Diuretics
Horseradish

Oral contraceptives



“d Causes of Bl Deficiency (Cont.)

= Red beet root

» Seafood such as fish, shrimp, clams, and mussels
= Sugar

= Sulfa drugs

= Sulfites (as a food additive)

= Theophylline

= Tea



. Vitamin Bl

= Dosage: 10-100 mg

= High dosages of Bl may deplete the body of vitamin
B6 or magnesium



Diseases That Can Be Helped With
r Vitamin Bl

= Alcoholism
= Confusion

= Dementia

= Depression
= Fatigue

= Memory loss
= Neuropathy

= Pain



- Case History

= 34-year-old female who comes in to see you for dry,
cracking skin. She has seen an endocrinologist and
her thyroid function is optimal.

= She has also seen a dermatologist who gave her a
“cream” to put on her skin but it has not helped. The
dermatologist diagnosed her condition as seborrhic
dermatitis.

= The remainder of her history and physical are
unremarkable except for she heard that taking a lot
of vitamin C was good for her so she takes as much
as she can.



What Do You Want To Look At
In This Patient?
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- Vitamin B2 (Riboflavin)

= Functions of B2
Involved with energy production
Needed for healthy eyes
Used for the production of antibodies
Important for tissue repair

Catalyzes reactions that process CHO, fats, and
proteins

Crucial to the cytochrome P450 system
Needed for proper thyroid function



Vitamin B2 (Riboflavin)

Involved in the metabolism of vitamin K
Needed for energy metabolism
Needed in the regeneration of glutathione

Needed to convert vitamin B6, folic acid, vitamin A,
and niacin into their active forms

Used in lipid metabolism

Important for the formation of aldosterone



“d Signs and Symptoms of B2 Deficiency

= Angular stomatitis

= Cheilosis

= Depression

= Dry, cracking skin

= Glossitis

= Hyperemia and edema of the oral mucosa

= Light sensitivity



Signs and Symptoms of B2 Deficiency
r (Cont.)

= Normocytic, normochromic anemia with
reticulocytopenia, leukopenia, and thrombocytopenia

= Peripheral neuropathy of the extremities
characterized by hyperesthesia, coldness and pain,
and also decreased sensitivity to touch, temperature,
vibration, and position

= Seborrheic dermatitis around the nose, mouth, and
scrotum/vulva



Substances That Reduce The
Bioavailability of B2

Adriamycin
Alcohol
Amitriptyline
Antacids
Caffeine
Copper
Imipramine

Phenothiazines



Substances That Reduce The
r Bioavailability of B2 (Cont.)

= Phenytoin

= Saccharin

= Theophylline
= Tryptophan
= Vitamin B3
= Vitamin C

= Zinc



r Vitamin B2

= Dosage: 10-100 mg

= Side effects: none



Diseases That Can Be Helped With
- B2

= Ache

= Alcoholism

= Arthritis

= Athlete’s foot
= Baldness

= Cataracts

= Depression
= Diabetes



Diseases That Can Be Helped With
E B2 (Cont.)

= Diarrhea

= Failure to detoxify effectively
= Hysteria

= Indigestion

= Light sensitivity

= Migraines

= Nerve damage



Diseases That Can Be Helped With
E B2 (Cont.)

= Reddening of eyes

= Scrotal skin changes

= Seborrhic dermatitis

= Skin changes around the mouth
= Stress

= Visual changes



Case History

60-year-old male who comes into your office wanting
to know what he can do to lower his cholesterol. He
states that he has been on a statin drug, and that it
has worked fine for him but now he has a high
lipoprotein a level from the use of the statin drug.

PH: unremarkable

SH: owns a factory that he started with his brother
FH: Father died of acute MI at the age of 62

Meds: none. Takes a MVI

P/E: per his cardiologist is unremarkable



What Do You Want To Look At
In This Patient?
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Vitamin B3

Includes both niacin and its derivative niacinamide
Is used in at least forty chemical reactions in the body
Lowers cholesterol

Taking niacin by itself may elevate homocysteine



@ Functions of Niacin In The Body

= Can decrease lipoprotein A

= Can lower LDL and raise HDL cholesterol
= Decreases fibrinogen

= Involved in energy production

= Lowers triglycerides

= Provides energy to convert cholesterol to
pregnenolone



Functions of Niacin In The Body

- (Cont.)

= Needed for the proper function of the adrenal glands
= Used in the metabolism of CHO, proteins and fats

= Used in the metabolism of tryptophan and serotonin



@ Symptoms of Niacin Deficiency

= Anorexia

= Confusion

= Depression

» Dermatitis

= Fatigue

= Headaches

= Inability to detoxify
= Indigestion



Symptoms of Niacin Deficiency

r (Cont.)

= |Insomnia

= Irritability

= Mouth ulcers

= Muscle weakness
= Nausea

= Pellagra

= Skin changes around the mouth



- Niacin Status

= Supplies of tryptophan and pyridoxine are important
determinants of niacin levels.

= Excess levels of leucine may antagonize niacin
synthesis and/or utilization.

= Zinc may also play a role in the pyridoxine-dependent
metabolic conversion of tryptophan to niacin.



Niacin

Dosage: 50-3,000 mg

Should be prescribed by physician to use if using
more than 100 mg a day

Side effects: niacin flush

High dose or extended release can cause liver
damage, peptic ulcers, high uric acid levels or glucose
intolerance

Do not take niacin with a statin drug—may cause
rhabdiomyolysis



- Niacin (Cont.)

= High chronic intake of nicotinamide may deplete
methyl groups due to the elevated demand for
methylation to excrete this vitamin.



Diseases That Can Be Helped With
i Niacin

= Acne

= Depression

= Diabetes

= Hypercholesterolemia
= Hypertriglyceridemia

= Intermittent claudication
= Low HDL



Diseases That Can Be Helped With
r Niacin (Cont.)

= Memory loss

= Osteoarthritis

= Dysmenorrhea

= Parkinson’s disease
= Rheumatoid arthritis

= Lowers lipoprotein a



- Case History

= 50-year-old female who presents to your office for
“burning feet”. Her PCP checked her for diabetes and
her FBS, fasting insulin, HgBAIC and 2-hour GTT are
all normal. She wants to know what else she can be
done.

= Remainder of her history and physical are
noncontributory except that she is currently using an
estradiol patch. She had a hysterectomy 5 years ago.



What Do You Want To Look At
In This Patient?
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- Vitamin B5 (Pantothenic Acid)

= Functions in the body

Involved in the metabolism of CHO, fats and
proteins

Aids in the formation of antibodies
Aids in wound healing

Helps with fatty acid transport
Helps the body use other vitamins

Needed for the synthesis of coenzyme A



Vitamin B5 (Pantothenic Acid)
(Cont.)

Stimulates adrenal glands
Used in RBC production
Used in the synthesis of amino acids
Used to make vitamin D



- Symptoms of BS Deficiency

= Adrenal exhaustion

= Allergies

= Arthritis

= Burning sensation in feet

= Constipation

» Decreased antibody formation

» Decreased production of HCL in stomach

= Depression



@ Symptoms of BS Deficiency (Cont.)

= Duodenal ulcers

= Eczema

= Enlarge, chunky, furrowed tongue
= Fatigue

= Gout

= Graying hair

= Headache



@ Symptoms of BS Deficiency (Cont.)

= High blood pressure

= Insomnia

= Intestinal inflammation

= Muscle cramps

= Nerve degeneration

= Restlessness

= Upper respiratory tract infections

= Vomiting



- Causes of B5 Deficiency

= Caffeine
= Estrogen supplementation

= Sleeping pills



Diseases That Can Be Helped With
- B5

= Acne

= Adrenal dysfunction
= Allergies

= Cold sores

= Detoxification

= Hypertriglyceridemia
= Genital herpes



Diseases That Can Be Helped With
- B5 (Cont.)

= Fatigue

= Infection

= Osteoarthritis

= Rheumatoid arthritis
= Shingles

= Ulcerative cholitis



Vitamin B5

= Dose: 25 to 50 mg BID



- Case History

= 25-year-old female presents to your office with the
chief complaint of bilateral carpal tunnel syndrome.
Her internist ran thyroid studies and they are normal.
She wants to know what else she can do to help the
carpal tunnel syndrome besides wearing splints and
having surgery.

= Meds: Tetracycline BID for acne



r Case History (Cont.)

= SH: Pt. is a secretary and spends a lot of her day
typing on a computer. Her employer has gotten her a
better chair at the right height to try and
egonomically help with her carpel tunnel syndrome.

= Remainder of history and physical are
noncontributory.



What Do You Want To Look At
In This Patient?
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r Vitamin B6 (Pyridoxine)

= Is a cofactor for over 100 different enzymes

= As one ages the ability to utilize B6 declines



A Vitamin B6 (Pyridoxine) (Cont.)

= Functions of B6 in the body
Detoxifies chemicals
Involved in strengthening connective tissue
Key to the synthesis of several neurotransmitters
Needed for the absorption of fats and proteins
Needed for the immune system

Essential for the production of HCL acid



A Vitamin B6 (Pyridoxine) (Cont.)

= Functions (cont.)
Needed for the transfer of amino groups
Used in the metabolism of amino acids

Involved in the methylation process
Needed for REM sleep



“d Signs and Symptoms of B6 Deficiency

= Cheilosis

= Depression

= Fatigue

= Glossitis

= Hyperactivity

= Impaired cellular immunity
= Insomnia

= Irritability



Signs and Symptoms of B6 Deficiency
r (Cont.)

= Mental confusion

= Mouth ulcers

= Nervousness

= Numbness

= Peripheral neuropathies

= Skin lesions around the mouth
= Stomatitis

= VWeakness



Causes of B6 Deficiency

Aminoglycosides
Amphetamines
Antidepressants
Bumetanide
Cephalosporins
Cigarette smoking

Cortisone
DES



s Causes of B6 Deficiency (Cont.)

= Dopamine

= Estrogen supplementation

= Ethacrynic acid

= Excessive exercise

= Fluroquinolones

» Food additives (FDC yellow #5)
= Hydralazine

= Hydrochlorothiazide



s Causes of B6 Deficiency (Cont.)

= |soniazid

= Macrolides

= Oral contraceptives
= Penicillamine

= Penicillins

= Pesticides

= Phenelzine



s Causes of B6 Deficiency (Cont.)

s Quinestrol
= Raloxifene
= Sulfonamides
= Tetracylcines
= Theophylline
= [Torsemide

= Trimethoprim



r Vitamin B6

= Dose: 30-500 mg

= Dosages higher than 500 mg/day can cause a
neuropathy

= Do not use in patients taking levodopa unless also
using a decarboxylase inhibitor since Bé can interfere
with L-dopa.



Diseases That Can Be Helped With
- B6

= Asthma

= Artherosclerosis

= Autism

= Carpal tunnel syndrome
= Constipation

= Depression

= Diabetes



Diseases That Can Be Helped With
- B6 (Cont.)

= Eczema

= Epilepsy

= Infertility

= Irritability

= MSG sensitivity

= Nausea and vomiting related to pregnancy

= Nervous system dysfunction



Diseases That Can Be Helped With
- B6 (Cont.)

= Osteoporosis

| PMS

= Prevention of calcium oxalate kidney stones
= Schizophrenia

= Seborrheic dermatitis

= Sickle cell disease



Supranutritional Doses of B6 and
- Their Usages

= Chinese restaurant syndrome

Studies have shown that Chinese restaurant
syndrome may respond to vitamin B6 (50 mg/day).

Ibid., Combs, p. 326.



- Case History

= 34-year-old female presents to your office for hair
loss. She has seen a dermatologist who tested her
DHT level and it is normal. She wants to know what
else she can do. She brings in a bag with hair in it to
show you how much hair she lost this morning in the
shower.

= SH: She owns her own quilting shop and the
struggling economy has caused her to lay off all of her
employees and she is now working at her store 12
hours a day 6 days a week.



r Case History (Cont.)

= Meds: Armour thyroid 60 mg qd
= ROS: Is unremarkable except she has brittle nails.

= Physical examination is negative except for her hair
which has patchy spots of thinning hair.



What Do You Want To Look At
In This Patient?
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- Biotin (Vitamin B7)

= Is made in the Gl tract

= Functions
Increases insulin sensitivity
Needed for fatty acid synthesis
Strengthens nails
Helps maintain healthy hair

Used in energy metabolism



A Symptoms of Biotin Deficiency

= Cradle cap (in newborns)

= Dandruff

= Depression

= Hair loss

= Hallucinations

= Localized humbness and tingling

= Muscle pain



Signs and Symptoms of Biotin
Deficiency

Decreased appetite/anorexia
Depression

Dermatitis

Glossitis

Hepatic steatosis

Hypercholesterolemia



Signs and Symptoms of Biotin
Deficiency (Cont.)

Nausea
Reduced appetite
Scaly dermatitis

SIDS

Marginal biotin status may play a role in the
development of SIDS.

Studies have shown that die of SIDS have a lower
hepatic concentration of biotin.

Ibid., Combs, p. 340.



- Causes of Biotin Deficiency

= Aging process

= Alcohol excess

= Anticonvulsants

= Athletic competition

= Patients that have suffered significant burns

= Partial gastrectomy or other causes of achlorhydria
= Raw egg white ingestion



- Biotin

= Vegetarian diet increases biotin levels
= Dosage: 300-600 micrograms

May use up to 5 mg a day for improvement in hair
and nails

= No C/|



Diseases That Can Be Helped With
E Biotin

= Brittle nails

= Diabetes

= Diabetic neuropathy
= Seborrheic dermatitis

= Hair loss



Case History

60-year-old male who presents to your office wanting
to have his homocysteine level tested.

FH: He states that his brother just found out that he
had a high level and that their father had an Ml at the
age of 64 and then died of an Ml at the age of 67. His

mother died at the age of 78 of a CVA and she had
dementia for 4 years before her death.

PH: + rheumatoid arthritis

Meds: Methotrexate. He could not tolerate other
med

SH: owns a bakery and starts work every day at 4am



r Case History (Cont.)

= ROS: weight gain o 20 pounds over the last five years,
also has fatigue and pain in his hands and right knee
that is worse in the am

= P/E: BP 102/94. Patient appears older than stated age.
Tenderness and swelling with joint deformity in hands
bilaterally.



What Do You Want To Look At
In This Patient?
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- Folic Acid (Vitamin B9)

= Functions of folic acid in the body
Detoxifies hormones such as estrogen
Detoxifies phenols
Essential for CNS function
Essential for DNA synthesis
Involved in methylation
Metabolic conversion of dopamine

Needed for the synthesis of hemoglobin



- Folic Acid (Vitamin B9)

= Functions (cont.)

Needed for proper health of all tissues, especially
mucous membranes

Produces complex phospholipids for neurological
function

Produces SAMe

Protects babies from neural tube defects such as
spina bifida



@ Symptoms of Folic Acid Deficiency

= Birth defects affecting the neural tube
» Decreased resistance to infection

= Depression

= Diarrhea

= Drowsiness

= Graying hair

= Indigestion

= |nsomnia



Symptoms of Folic Acid Deficiency
r (Cont.)

= Inflamed tongue that is smooth and shiny
= Irritability

= Mental illness

= Numbness or tingling in hands and feet

= Slow, weakened pulse

= Toxemia

= Woeakness

= Wound healing is impaired



Problems Associated With Folic Acid
- Deficiency

= Adrenal dysfunction

= Anemia

= Depression

= Impaired synthesis of estrogen and progesterone
= Increased number of ovarian cysts

= Increased risk of cervical cancer

= High homocysteine

= Low vitamin C levels



@ Causes of Folic Acid Deficiency

= Atrophic gastitis
= Alcohol

= ASA

= Barbiturates

= BCP

= Carbamazepine
= Celecoxib

= Celiac disease



Causes of Folic Acid Deficiency

r (Cont.)

= Cholestyramine

= Cimetidine and other gastric acid suppressants
= Colestipol

= Corticosteroids

= Ethosuximide

= Famlotidine

= Fosphenytoin

= 5-Fluorouracil



Causes of Folic Acid Deficiency

r (Cont.)

= Genetic disorders

= Hydrochlorothiazide
= Indomethacin

= Lactation

= Metformin

= Methotrexate

= NSAIDs

= Phenobarbital



Causes of Folic Acid Deficiency

r (Cont.)

= Phenytoin
= Pregnancy
= Primidone
= Rantidine

= Salsalate

= Sulfasalazine

= Jobacco



Causes of Folic Acid Deficiency

r (Cont.)

= Triamterene
= Trimethoprim
= Tropical sprue

= Valproic acid



Folic Acid

Always check B2 since supplementation of folic acid
may mask a B12 deficiency.

Side effects of large doses of folic acid
Insomnia, irritability, Gl symptoms

Do not use high doses of folic acid if the patient is
taking phenytoin

Folic acid supplementation can interfere with seizure
medications such as valproic acid, carbamazepine, and
primidone.



Diseases That Can Be Helped With
r Folic Acid

= Prevention of neural tube defects and cleft palate
= Cancer prevention

= Cervical dysplasia

= Depression

= Gingivitis

= Gout

= Lowers homocysteine

= Psoriasis

= Restless leg syndrome



Case History

57-year-old male who goes into to see you for
“ringing in his ears”. He states that his doctor put him
on Lasix and it has helped somewhat but his still has
some ringing. He wants to know if there is any other
medication or anything else that will take away this
symptom.

SH: works as a CPA

FH: + mother hypertension and father has diabetes

Remainder of history and physical are unremarkable
except for he takes a lot of antacids



What Do You Want To Look At
In This Patient?
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- Vitamin B2 (Cobalamin)

= Functions of BI2
Essential for DNA synthesis
Facilitates the metabolism of folic acid
Functions as a methyl donor
Helps synthesize proteins
Involved in the neurotransmitter production

Needed for carnitine metabolism



d Vitamin B12 (Cobalamin) (Cont.)

= Functions
Used for nervous system function
Needed for RBC metabolism

Required for proper digestion



- Symptoms of B2 Deficiency

= Confusion

= Constipation

= Decreased estrogen in women

= Decreased progesterone in women
= Depression

= Diarrhea

» Dizziness

= Drowsiness



“f Symptoms of B2 Deficiency (Cont.)

= Elevated levels of homocysteine
= Fatigue

= Hallucinations

= Increased cortisol levels

= Insomnia

= Irritability

= Memory loss

= Moodiness



“f Symptoms of B2 Deficiency (Cont.)

= Numbness and tingling of extremities
= Poor appetite

= Ringing in ears

= Sore tongue

= Stiffness

= VWeakness



- Causes of B12 Deficiency

= Antacids

= Digestive disorders

= Nitrous oxide

= Potassium citrate and choloride

= Medications



Medications That Deplete BI2 From
r The Body

= Aminoglycosides

= Cephalosporins

= Cholesterol lowering medications
= Cholestyramine

= Cimetidine

= Colchicine

= Cotrimoxazole



Medications That Deplete BI2 From
r The Body (Cont.)

= Famotidine

= Fluoroquinolones
= Histamine blockers
= lLansoprazole

= Macrolides

= Metformin

= Neomycin

= Nizatidine



Medications That Deplete BI2 From
r The Body (Cont.)

= Omeprazole

= Oral contraceptive
= Penicillin

= Phenytoin

= Ranitidine

= Sulfonamides

= Tetracylines

= Trimethoprim

= Zidovudine



Diseases That Can Be Helped With
- Bl2

= AIDS

= Anemia

= Anxiety

= Asthma

= Ataxia

= Bell's palsy

= Dementia



Diseases That Can Be Helped With
E Bl2 (Cont.)

= Depression
= Epilepsy

= Fatigue

= Hepatitis
= Infertility
= Insomnia

= Irritability



Diseases That Can Be Helped With
E Bl2 (Cont.)

= RLS

= MS

= Neuropathy
= Numbness
= Psychosis

= Retinopathy

= Sciatica



Diseases That Can Be Helped With
E Bl2 (Cont.)

= Seborrheic dermatitis
= Tingling

= Tinnitus

= Trigeminal neuralgia
= Vitiligo

= Xanthelasma



- Case History

= 4/-year-old female with the chief complaint of
insomnia. She has been taking sleeping pills for the
last 10 years. She states that she saw an anti-aging
physician that gave her progesterone and it has
helped the insomnia somewhat but she is still having
problems getting to sleep because she is very
anxious.

= Remainder of history and physical are
noncontributory.



What Do You Want To Look At
In This Patient?
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r Inositol

= Inositol is part of the vitamin B complex
= Functions of inositiol
Can reduce LDL
Has a calming effect
Helps form lecithin
Aids in the prevention of atherosclerosis

Involved in augmenting effects of neurotransmitter
release



- Inositol

= Functions (cont.)
Improves quality of sleep
Involved with metabolizing fats and cholesterol

Supports the metabolism of estrogen and
progesterone

Used to treat depression and panic disorders



A Symptoms of Inositol Deficiency

= Anxiety
= Depression

= Difficulty falling asleep
= Fibroids
= PMS



- Causes of Inositol Deficiency

= CAFFEINEM!



- Inositol

= Dosage: 200 mg to |12 grams qd

= Dosages larger than 200 mg should be supervised by
a health care practitioner

= C/I: Not to be used in patients with renal failure



Diseases That Can Be Helped With
r Inositol

= Depression

= Fibroids

= Liver disease

= Neuropathy

= Panic attacks

= PMS

= Premature infants

= Psoriasis



r Conclusion

Nutritional depletions are a common issue
with patients that can cause significant
symptoms and/or disease states.

It is important to measure levels of vitamins,
minerals, and amino acids to help prevent
and treat disease and to aid the patient in
keeping their health as optimal as possible.



Conclusion (Cont.)

Medicine now has reached
a crossroads.We have the
capability to individualize One size does not fit all.
and customize care for
each patient.

Customized care requires
the measurement of
nutrients.




