FERTILITY

Infertility: The Top 3 Functional
Lab Tests you Should be Using
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Standard Evaluation

2 Documentation of ovulation

=+ Patient history
+ Mid-luteal progesterone level >5 ng/mL

2+ Standard semen analysis
+ HSGC (Hysterosalpingogram), to test for tubal patency

+ Assessment of ovarian reserve

+ Many options here (CD3 FSH, E2, AMH, Inhibin B)

2+ Dilagnostic laparoscopy

2+ \When indicated by patient history, abnormal pelvic exam or abnormal HSG
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the world underneath infertility
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Poor Oocyte Quality

Altered Immune Cell Functions Inflammatory Cytokines/Chemokines

Hormonal Imbalance
+ Progesterone Resistance =% Peritoneal Inflammatory Microenvironment
+ Estrogen Dominance -

Oxidative Stress

Poor Sperm Motility Embryotoxicity Impaired Receptivity of |mplantation Failure

Unexplained Infertility



Gut Health

Poor Oocyte Quality

Environmental
pollutants, endocrine
disruptors, heavy
metals and more!

Stress & Adrenal
Dysfunction!

Altered Immune Cell Functions Inflammatory Cytokines/Chemokines

Hormonal Imbalance
+ Progesterone Resistance -» Peritoneal Inflammatory Microenvironment
+ Estrogen Dominance -

Oxidative Stress Poor Nutrition
;-
Poor Sperm Motility Embryotoxicity Impaired Receptivity of |mplantation Failure

Unexplained Infertility



Fvaluation for Patients with Infertility

2+ Thorough intake

2 Review of systems, health histories

4 Signs of underlying physiological patterns/problems?
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Gut health (maldigestion, pain, gas/bloating, dysbiosis, abx use)
Nfection (gut, chronic viral, etc)
Detoxification (liver, hormone detoxification & elimination)
-nergy production (adrenal, thyroid, pancreas)
Oxidative imbalance (allergies, skin inf
mmune balance/Inflammati

NINg, histamine issues, etc)
N past/family hx, etc)
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=+ Structural (endometriosis, fibroids, blocked tulbes, etc)



Functional Medicine Moqgel

Table 1. Assessments, Laboratory Findings and Treatments
Organized According to the Functional Medicine Matrix

Clinical Assessment Initial Laboratory Results Initial Recommended Treatment
Fundamental Lifestyle Factors: Nutrient Imbalances
Hypertension Low B12 (elevated urinary Methylcobalamin 5000ug SL QD
Maldigestion/malabsorption | methylmalonic acid) CoQ10 300mg PO QD
(MSQ: GI) Low serum COQ10 D3 5000IU PO QD
Low serum vitamin D HCL 500mg titrate to tolerance
Low fecal elastase (poor digestion) Digestive enzymes: 2 with main meals

Defense and Repair (e.g. Immune, Inflammation, Infection/microbiota)

Food allergies/sensitivities Celiac gene: HLADQ2 Vitamin D3, Digestive enzymes, HCL — as noted in
Dysbiosis Low serum vitamin D “Nutrient Imbalances”

History of antibiotics IgG4 testing +3 to dairy, mild positives | Glutamine-based Gl repair powder

Intestinal hyperpermeability | 5 additional foods Probiotic combination:100 billion CFU per day

(MSQ: GI, Joint, Energy) Stool testing: microbiota imbalance, Dietary changes: Lower carbohydrate, gluten and
Environmental allergies low fecal elastase dairy-free, minimal sugar, protein at all meals. Whole
(MSQ: Nose) (hs-CRP normal), foods, minimally processed, organic diet. Rotate mild
Hypovitaminosis D reactants.

Assimilation (e.g. Digestion, Absorption, microbiota/Gl, Respiration)
Dysbiosis Celiac gene: HLADQ2 As noted in “Defense and Repair”
History of antibiotics (Celiac serology negative)

Intestinal hyperpermeability | IgG4 testing +3 to dairy, mild positives
Maldigestion/malabsorption | 5 additional foods

(MSQ: GI) Stool testing: microbiota imbalance

Communication (e.g. Endocrine, Neurotransmitters, immune messengers)

Hypertension Low HDL Dietary changes as noted in “Defense and Repair”
Hyperlipidemia Low-normal free testosterone Cardiovascular exercise prescription

Family history of heart High-normal fasting blood glucose DHEA 50mg PO QD

disease and diabetes (thyroid panel, LDL, homocysteine,

Lp(a), essential elements and amino
acids all normal )

Energy (e.g. Energy Regulation, Mitochondrial Function)

MSQ: fatigue Low serum vitamin D Alpha lipoic acid 200mg: 1tab TID
Statin rx Low serum CoQ10 As noted in “Nutrient Imbalances”
B12 deficiency

(cardiovascular, inflammatory and
oxidative markers all within normal
limits)

Mental, Emotional, Spiritual

High-stress work life N/A Pending retirement
Exercise prescription

Dr. Kara Fitzgerald




Physiological Area Symptoms/Signs Potential Testing

Gut health Abd pain, maldigestion, gas, bloating, Comprehensive stool panel
irregular BMs, diarrhea, constipation, Gl Map
abx use, H pylori SIBO testing
H. pylori testing
Infection Fatigue, pain, cognitive, brain fog, Lyme screening
history of exposure (travel, outdoor Viral panel (EBV, CMV, heptatits)
time, etc) O&Px3
Detoxification Irregular BMs, fatigue, pain, brain fog NutrEval, EnviroTox panel
Energy Production Fatigue, muscle aches, anxiety, mood NutrEval, Organic Acids, fasting BG,
disorders, blood sugar imbalance fasting Insulin, Alc
Oxidative imbalance Weight fluctuations, allergies, skin NutrEval
rashes, fatigue
Immune imbalance/inflammation Frequent infection, pain, gut trouble, etc hsCRP, sed rate, ANA, total IgA
Hormonal Imbalance Menstrual irregularity, PMS, short luteal DUTCH test (plus, cycle map), adrenal

phase, scanty menses, heavy menses, testing, complete thyroid
endometriosis, OCP use, etc

Structural Suspected endometriosis, fibroids, Ultrasound, laparoscopy, HSG, Mayan
blocked tubes, vaginal/reproductive abdominal massage practitioner,
dysbiosis Vaginosis profile



Some Favorite Labs



3001 NutrEval Plasma - Plasma and Blood

Results Overview

Genova Functional Imbalance Scores
NutrEval R T ) T N —

Need for Need for Need for
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Antloxidants
Vitamin A
Vitamin C
Vitamin E / Tocopherols
o-Lipoic Aad
CoQ10
Glutathsone
Plant-based Ansaxidants
B-Vitamins
Thiamin - B1
Riboflavin - B2
Neacin - B3
Bictin - B7
Folate - B9
Cobalamin - B12

Nutrient Need Overview
Nutrient Need
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Organic Acids Organic Acids

Malabsorption & Dysbiosis Markers Vitamin Markers Oxalate Markers Creatinine Concentration
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Nutritionally Essential Amino Acids

Amino Acids (Plasma)

Intermediary Metabolites

Essential & Metabolic Fatty Acids (RBCs)

Omega-6 Fatty Acids
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The Essential Fatty Acid reference ranges are based on an adult population.



Elemental Markers

Nutrient Elements Toxic Elements*

Reforence Referance
Ao 1121 0.34
(pksma) o T e e w 753-192 0 mcgidl.  Lead * FETEEEERES <= 2.81 mop'dl
389 <DL
) alEl & 1 R 30.1.565 mcglg Meroury * L e <= 435 megl
LR <DL
iwhoke biooy TN S EE® 30-16.5 moglL Arsenic . EEEEEERETS <= 13.7 moph
Polagshum G DI 22203626 megly  Cadmum k ETEEEEETS <= 1.22 meglt
(REC) ' .
Sedensam «cs e ‘2- TE W 108-330 mog/L * All 1oxic Elements are measured in whole bicod. The reference ranges for
(ufoly koo 1339 Lead, Mercury, and Cadmium are derved from the S5th percentie from
A(Zr-c pr—— . s 64.3-159.4 mogidl. NHANES

The Elemental reference ranges are based on an adult population.
Bararty testing periorned by Genove Diagnostcs, Iac. 0SS Corporate Wy, Dubah, GA J008C - Rotart N Dsvid PHD . Lat Deecior - CLA Lc #99500055040 - Mechowe Lic. #4843




Hormone Testing Summary

Key (how to read the results): Sex Hormones Sce Pages 2 and 3 for a thorough breakdown of sex hormone metaboltes
DUTCH O\ T (o of (o) b
0.2-0.7 0.3-2.0 L >

EstradiolE2) Progesterone Testosterone

Plus &
(Serum Equivalent, ng/mL)
Cycle Map -
Adrenal Hormones Sce pages 4 and 5 for a more complete breakdown of adrenal hormones
Total DHEA Production
S00 3 M, 3000
i, s, e

40-59  750-2000

>60 500-1200 tal DHEA Production
(DHEAS + Etiocholancione + Androsterone)

oS00
—_—

Salva Cortsol Total cortisol Metabolzed Cortsol (THF+THE)
(Sum of 5 wiues) metabolsm (Rtal Contisol Production)

Free cortsol best reflects tissue levels. Metabolzed cortsol best reflects total cortisol production.

The following wdeos (which can also be found on the website under the listed names along with others) may ald your understanding:

DUTCH Plus Ovarview (quick overview) Estrogen Tutoral Famals Androgen Tutoral —Cortisol/CAR Tutoral
PLEA SE BE SURE TO READ BELOW FOR ANY SPECIFIC LAB COMMENTS. More detailed comments can be found on page 7.
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Androgens

Androstenedione -«
5 "o

@

P DHEAS

»

3080 1650

P Testosterone <

Prog esterone

This result s &
weighted awrage
of two progesterone
melabolites (Delow).

Progesterone is
measured ndirectly

n urme.
Organic Acid Tests (OATE)
= Ordering Provider: DOB: 1985-03-12
¥ Jaclyn Smeaton ND Age: 36
 Eotay Gender: Female

3.0-7.0 0.2-0.7 0640

@ ® Vitamin B12 Marker (may be deficient if high) - (Urine)

E /v Gutathione detox

QUINONE
(reactra)

v

4-0H1-£1

¥ not detox fied, 4-OH-E1 can

e eme | el i S e b b v s Ty

Last Menstrual Period:
20210611

Collection Times:

20210701 04:45AM |5)
20210701 05:18AM (5)
20210701 0550AM 15)
20210701 0500PM |5)
20210701 09 30PM (5)
20210701 04:50AM L)
20210701 07 00AM (L)
20210701 0450PM (L)
20210701 0O930PM (L)

e R Methyimalonate (MMA) Within range 1.0 ug/mg 0-25
Estrone(E1) EstradiolE2) — Estriol(E3) Vitamin B6 Markers (may be deficient if high) - (Urine)
"'""""""‘"’"" =i 52,55 Xanthurenate Within range 0.20 ug/mg 0.12-1.2
s Kynurenate Within range 1.4 ug/mg 08-45
S e & Glutathione Marker (may be deficient if low or high) - (Urine)
0 Pyroglutamate Within range 47.5 ug/mg 28-58
Sa-Reductase Activity 5 DR @ e
Sa-metabolam makes androgens mare potent, most m 0308 Domn mn . (l.’m’
notabdy Sa-DHT & the most potent testosterone melaboite ° Homovan'"ate (HVA) Low end Of fange 41 Ug’mg 3 4 11
- 3, L Phase 1 Estragen Metabolsm Rat | Norepinephrine/Epinephrine Metabolite - (Urine)
T s LT “ § @ Vanilmandelate (VMA) Within range 2.9 ug/mg 2.2-55
2839  e0750. 2839 esoaeso 0 [ &
:«:go ggj:g 40.60  360-1000 g Melatonin (*measured as 6-OH-Melatonin-Sulfate) - (Urine)
& Pationt = Melatonin®* (Waking) Above range 822.2 ng/mg 10-85
Age  Testosterone Age  Etiocholanolone -t B RS R e R, Oxidative Stress / DNA Damage, measured as 8-Hydroxy-2-deoxyguanosine (8-OHdG) - (Urine)
40.60 38 40-60 300-800 < Percentages (2-0M) (4-00)  (16-0H) 8-OHdG (Waking) Within range 2.2 ng/mg 0-5.2
> 60 2363 =60 200.500 &
L




DUTCH - Cycle Mapping

Monthly Pattern of Urinary Estrogen and Progesterone Metabolites

DUTCH - Cycle Mapping

Monthly Pattern of Estradiol and Progesterone - Serum Equivalent Estimates*

20 w e o E2 Renge Losa Yk 10(
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E 200
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0 5 10 Dy of Bycte 20 25 30 &
3500 - . 2000 : 30
_'.I-_‘ 2800 1 s p i rawde
© é 20 -
& 2100 o " e 3
Y / \ 1000 $ " :ih
S 1400 o
S S
g 500 g 10
& 700 3
a a
£ S
0 f : : -0 §
0 5 10 by ol Bycte 20 25 30 i | | |
All values gven in ng/mg creatinine 0 5 10 Day ofilyde 20 25 30
— e ———————— e — —— - - -
TTEYEn e T T
Estrone (E1) 7.3 121 121 21.2 7.5 10.9 11.1 11.8 2 |Estradiolipgimi) 63.8 136.6 1753 | 256.3 73.2 125.0 99.6 35.2
aPregnanediol | 52 | 15 | 12 | 44 | 125 | 386 | 476 | 301 | ¢ [Progesteronerom| 2.1 0.7 0.3 1.7 3.8 11.9 10.9 3.7
b-Pregnanediol | 213 | 117 | 68 | 165 | 351 | 1014 | 939 | 1049 | 4

bPg/E2Ratio | 190 | 49 | 22 | 37 | 274 | 463 | 440 | 601 | 684



VaqginosIs Proriie

GRAM STAIN MICROSCOPY BACTERIAL VAGINOSIS SCORE

Normal Abnormal Expected score interpretation:
Lactobacilli Many Mod - Many 0-3 BV not likely
O 4 -6 BV indeterminate

Curved Gram
Negative Rods None None 7-10 BV highly suggestive
SmaII.GraFr{n None None The BV score ' is calculated based upon the gram stain results
Negative Rods and is independent of the yeast, and bacterial cultures.

Nugent Scoring System. (Nugent et al. J. Chin. Micro.
Yeast None None (1991)29:297-301)

Recs Doctor s Dala-
o e Vaginosis Profile

Clue Cells None None

Eosinophils N/A None

Eosinophils reporied and Wrights Stain performed when WEBC's >6

Additional Gram Stain Findings:

Few Gram positive cocci in clusters

Bacterial Susceptibilities: Staphylococcus aureus

Expected/Beneficial flora Commensal (Imbalanced) flora Dysbiotic flora

4+ Lactobacillus spp. 1+ Bifidobacterium 3+ Staphylococcus aureus Low High

1+ Staphylococcus epidermidis Sensitivity Sensitivity Natural antibacterial agents may be
| useful for treatment of patients when
Berberine organisms display in-vitro sensitivity to
—————————— these agents. The test is performed by
Black Walnut using standardized techniques and filter
Caprylic Acid — paper disks impregnated with the listed
agent. Relative sensitivity is reported for
Grapefruit Seed Extract each natural agent based upon the
L UL diameter of the zone of inhibition
Oregano surrounding the disk. Data based on over
S"VOI’ P __———————. 5000 indwvidual observations were used to
NG = No Growth relate the zone size to the activity level of
Uva Ursi T the agent. A scale of relative sensitivity is

defined for the natural agents tested.
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5895 Shiloh Rd, Ste 101
Alpharetta GA 30005
B877-485-5336

Gl Map

Bacterial Pathogens
Campylobacter

C. difichla, Toxin A

C. difficke, Toxin B
Entevohemamrhagic £ col

E. coli 0157

Enteronvasive E. colVShigela
Entevotoxigenic E. col LT/ST
Shiga-tke Toxin E. cab stx
Shiga-tke Toxin E. cal stx2
Salmonela

Vitrio cholarae

Yarsinia enferocohiica

Parasitic Pathogens
Cryprosporidiam

Entamoeba Wstolynca
Glavrda

Viral Pathogens
Adenovirus 40041

Novovirus G

Result
<dl

<dl
<dl
1.76e1
<dl
<dl
<dl
<dl
<dl
<dl
<dl
<dl
Result
<dl
<dl
<dl
Result
<dl
<dl

Nomal
<1.00e3

<1.00e3
<1.00e3
<1.00e3
<1.00e3
<1.00e2
<1.00e3
<1.00e3
<1.00e3
<1.00e4
<1.00e5
<1.00e5
Nomal

<1.00e6
<1.00e4
<5.00e3
Nomal

<1.00e10
<1.00e7



Helicobacter pylon
Virulence Factor, babA
Virulence Factor, cagA
Virulence Factor, dupA
Virulence Factor, iceA
Virulence Factor, cipA
Virulence Factor, vacA
Vindence Factor, virB
Vinslence Factor, virD

Normal Bacterial Flora

Result
2.4e3
Negative
Negative
Negative
Negative
Negative
Negative
Negative
Negative

High

Result Nomal
Bacteroides fragiis 3.32¢10 1.60e9 - 2.50e11
Bifidobacterium spp. 9.64e10 >6.70e7
Entevococcus spp. 8.28e5 1.8a5 - 200e8
Eschenichia spp. 3.16e7 3.70e6 - 3.80e0
Lactobacilius spp. 2.42¢6 8.6e5 - 6.20e8
Clostricka (class) 5.78e7 High 5.00e6 - 5.00e7
Entevobacler spp. 4.38e6 1.00e6 - 5.00e7
Akkermansia muciniphils <dl| 1.00e1 - 5.00e4
Faecalibacterium pravsnitzi 4.25e4 1.00e3 - 5.00e8
Phyla Microbiota Result Nomal
Bactevoidetes 2.09e11 Low 8.61e11-3.31e12
Firmicutes 1.5%e11 5.70e10 - 3.04e11
Firmicutes. Bacteroideles Rabo 0.76 <1.00

Opportunistic Bacteria

Additional Dysbiotic/Overgrowth Bacterla Result Nomal
Bacilus spp. 9.46e5 High <1.50e5
Enterococcus faecals <dl <1.00e4
Entevococcus faecium 2.03e2 <1.00e4
Morganells spp. 4.90e4 High <1.00e3
Pseudomonas spp. 4.81e4 High <1.00e4
Pseudomonas sevuginosa <dl <5.00e2
Staphyfococcus spp. <d| <1.00e4
Staphylococcus aureus 1.51e2 <5.00e2
Streptococcus spp. 6.70e3 High <1.00e3
Methanobacteriaceas (famiy) 5.73e8 <5.00e9
Potential Autoimmune Triggers Result Nomal
Citrabacter spp. <dl| <5.00e6
Citrabacter freundl <dl| <5.00e5
Kiebsiela spp. 2.28e4 High <5.00e3
Kiebsiela pneumonise <dl <5.00e4
M. avium subsp. paratubarculosis <dl| <5.00e3
Prevotela spp 5.29e6 <1.00e8
Proteus spp <dl| <5.00e4
Proteus mirabiVs <dl| <1.00e3
Fusobactenum spp. 6.62¢6 <1.00e8

Result Nomal
Candida spp. 1.28e2 <5.00e3
Candida slbicans <dl| <5.00e2
Geotrichum spp. <dl| <3.00e2
Microsporidium spp. <dl <5 00e3
Rodotaruls spp <dl <1.00e3
Viruses

Result Nomal
Cytomegalovirus <dl| <1.00e5
Epstein Barr Vivus <d| <1.00e7



Protozoa Result Nomal
Blastocystis hominis <dl <2 00e3 Antiblotic Resistance Genes, phenotypes
Chifornastix mesmii <dl <1.00e5 Helicobacter Result Expected Result
Cyclospora spp. <dl <5 004 |_Amoxldllln Negative Negative |
Dientamoebs fragivs <d| <1.00e5 A926G Ansent AGA926-928TTC Absant
Endolmax nana <dl <1.00e4 Clarithromycin Negative Negative
Entamosta col <dl <5.00e6 A2142C Absent A2142G Absant A2143G Absent
Pentatrichomonas hominis <dl <1.00e2 Fluoroquinolones Negative Negative
Worms Result Nomal gyrA NSTK Ansent gyrA DS1IN Absant gyrA DAIG Absent
Ancyfostoma duodenale Not Detected Not Detectac gyrB S479N Ansent gyrB R484K Absant
Ascaris lumbricoides Not Detected Not Detecteac |Tuncydlm Negative Negative |
Necalor americanus Not Detected Not Detectec PBP1A S414R  Absent PBPIA TS56S  Absent PBP1A NS62Y  Absent
Trichuns inchiwa Not Detected Not Detectad
Taenia spp. Not Detected Not Detecte
Intestinal Health
Digestion Result Nomal
Steatocrit <d| <15%
Elastase-1 347 >200 uglg
Digestion Result Normal
Gl Markers Result Nomal Steatocrit <dl <15 %
b-Gluciuronidase 398 <2486 UimL Elastase-1 301 >200 uglg
Occult Blood - FIT 0 <10ugfg Gl Markers Result Normal
Iimmune Response Result Nomal b-Glucuronidase 4419 High <2486 U/mL
Secretory IgA 767 510 - 2010 ugl/g OccultBlood - FIT 0 <10 ug/g
Anti-ghiadin igA 163 High 0-157 UL Immune Response Result Normal
Secretory IgA -
Inflammation Result Nomal o Za g 274 Low 510 - 2010 ug/g
Calprotactin 57 <173 uglg -gliadin igh 50 0-157 UL
Inflammation Result Normal
Calprotectin 14 <173 uwglg
Add-on Test Result Normal
Zonulin 828 <107 nglg




Great Plains Lab GPL Tox

Toxic Compounds
Toxic Compounds

Matabolite : ‘ Percentile

Industrial Toxicants

95th

1) 2-Hydroxyisobutyric Ackd (2HIB)
200 7,493 11,908

Parent: MTBEETBE

MTEE and ETEE are gasoine addiwves used to improve cclane ratings. Exposure o these compounds & most lkely due to groundwater
confaminaton, inhalaton or skin exposwre to gasolne o s wvapors, and exhaust fumes. MTBE has been demonstaled 0 cause hepalic,
kidney, and ceniral nervous system toxdly, peripheral neurctoxicity, and cancer in animals. Very high values have been reported in genebic
disorders. Because the melaboltes of these compounds are the same, ETBE may be similarly taxc.

LLOQ  75th 95th
2) Monoetiyiphthalate (MEP) | - ! _
5.0 73 374

Parent; Diethylphthalates

Phihalstes may be the most widespread group of faxing in our enwironmenl, commanly found n mary bath and besuly products
cosmwiics, pecfumes, orsl pharmacsutcals, intact mpelisrts, adhesives, inks. and  vamishes Phihalsles bave been implcsted n
reproduciive  damage. deprestad mukocyle fection, and cancer,  Phihelales have also been found % mpede blood casguation, lower
slosterone, and &ter saxusl development in chiklen.  Low lewels of phihalsles can femivize e male brain of the fetus, whils Mgh lewels
can hyper-mascudinize the developing malke teain,

LLOQ 75th 95th

10 603 1,623

3) 2:34 Methythippuric Acid (2,-3-4-MHA)

Parent: Xylene

Xylenes (dmethyibonzenes) are found not only in common products such as paints, acquers, pestiodes, cleanng fuds, fuel and exhaust
fumes, but also In perfumes and Insect repellents. Xylenes are cxikdzed i the Iver and bound %o glycine bedore elminated In urne. Hgh
exposures 0 xylene create an Increase In oxdalive siress, causing symploms such as nausea, vomitng, dizziness, ocentral nervous
system depression, and death Occupational exposure Is often found In patholcgy laboratories where Xylene IS used for tssue

processing.

Metabolite Parcentile

4) Phenylglyoxylic Acid (PGO)

Parent; Styrenw/Ethyibenzene

Styrene it used in e manufschring of plastics. in buiking malecals, ad is found n car exhaust fumes  Polystyrens and ils copolymers
are widely used st food-packaging materis’s, The abiily of styrene monomer o lesch fom polystyrers packaging o food has been
reporind,. Ocopatonal exposure due 1o inhalstion of lerge amourds of styrere Stversely mpacts the caniral mervous  sysiem, causes
conceriration problems, musde weakness, faligue, and nauses, and irriteles the mucous memitranes of the eyes, noss, and Froal,

LLOQ 75th

I?

5) N-acetyl phany! cysteine [NAP) :
0.20 12 3.0

Parant; Benzene

Benzens is & organc solvert thal s widespread n the environmenl. Benzene B 8 byproduct of a8l types of ndustral processes and
combusion, nchading motor wehicle exhsust and cigarells smoke, and s relwased by oulgsssng fom synthelic matecisls.  Berzene s an
exiremely loxc chemical thal is mulagenic and carcnogenic.  Hgh sxposums 10 benzers case symploms of nauses, vomiing, dzzness

lack of coordinglion. canliral nervous system depression, and desth, || can &80 case hamalological stmarmallies

TSth

6) N-acetyl(2-cyancethyl)ocysteine (NACE)

58

Parent. Acrylonitrile
Acrylonilrile is 8 colorless ligad with 8 purgert odor. R B usad in the produdion of acrylic Mbers, resing, and rubber.  Use of any of thess

products could lead %o exposwre to acryloniinle. Smoking tcbacco and cigarettes s ancther potertial exposwe. Exposure to acrylioniirie
can lead %0 headaches, nausea, dzziness, fatigue, and chest pains. The European Union has classifed acrylonitrile as a carcinogen.

LLOQ 7s.m 95th

2.0 49 "

T) Parchlorsts (PERC)

Parent; Parchlorate

Ths chemicsl is used n e producion of rockel fusl, missies, freworks, Nares, wplosves, fertiizers, and blesch  Studies show that
perchiorate s often found N waler supplies. Many %0od sowrces are also contaminaled with percholate. Percholate can dsrupt the
thyroid's abilly 1o produce homores.  The EPA has &80 labeled perchlorsle & Fkely buman cardnogen. Palieets hat s high n
perchiorate can use a reverse osmosis water treatment system.



Toxic Compounds

Toxic Compounds

Matabolite " o 8 Parcentile

Metabolite TP Percentile

LLOQ 75th 95th
10 18 5.5

Parent; Dipheny! Phosphate
Ths 8 & metabolite of the orgarmophosphals fame retardant Iriphenyl phosphate (TPHP) which is used in plastics, elecdronc equpment,
nall polsh, and resins. TPHP can cause endoorine dsruption. Studles have also lnked TPHP % reproductive and developmental

protiems,

95th

9) 2-hydroxyweihyl mercapturic (HEMA)

Parent: Ethylene oxide, Vinyl chioride, Halopropane

Hgh HEMA may be due 0 axposure to effwlene awxde, which s used in many different Industries Induding agrochemicals detergents,
pharmacewticals, and personal care products. Ethylene oxde s also used as a slerlant on rubber, plastics, and electronks. Chronko
exposure to effylene oxde has been detormined lo be mutagenc o humans. Multple agencies have reported &t as a cardnogen. Studies
of pecple exposed to cthylene oxide show an increased Incidence of breast cancer and leukema. Ethylene cxide may be dfficult 1o detect
since It s odoress at toxic levels.

Hgh HEMA may also due % exposure 1o vinyl chionde, an intermedate in the synthess of several major commercial chemicals, ncludng
polyvimyl chionde, and used in e past as an aercsol propelant Exposure 1o viny! chioride has been assoclaled with increased Incidence
of aumsm. High concentratons of vyl chionde may cause central nervous system depression, nausea, headache, dizziness, ver
damage and Iver cancer, degenerative bone changes, thrombocytopena, enfargement of the spieen and even death. To reduce exposure
to viny! chionde, olimnate use of plasic conlamers for cooking, reheatng, eatng or drinking (especially warm or hot) food or beverages.
Replace these containers with glass, paper, of stainless sieel whenever possible. Elmination of vyl chionde can also be acoelerated by
sauna ftreatment, the Hubbard detoxfication protocel employing nladn  supplementaton, vitamin B.12 therapy, by ghtathione (reduced)
supplementation (oral, intravencus, frarsdermal, or preowrsors such as Neacetyl oystane [NAC]).

LLOQ 75.0! 95th

10) N-aoetyl|propyl)oysteine (NAPR)

40 87 35

Parent: 1-bromopropane
Tomomeopropane 5 an organic solvent used for metal deaning, foam gluing, and dry deaning. Studies have shown that 1.BP s a

meurotaxin 85 well 338 8 meproductive loxn  Resesrch indicates thel exposure 1o 1-BP can csuse semsory and molor deficls. Chronic
sxposre can wad 1o decreased cogntive funclion and impaiment of e canirad nervous system. Aculs exposure <an lead 1o headaches

11) N-acatyW(2-hydroxypropyljcystaine (NAHP)

4.0 48 180

Parent; Propylene oxide

Ths chemical is used in the producton of plasics and is used as & fumigat Propylerss oxde 8 wsed 10 make polyesinr resins for fexlile
and conshructon indusiries, It is also used in the prepsralion of ubrcants, surfactants, and ol demulsifiers. N has also been used &% &
food additive, an herticide. & microbicide, an insaclicide, 8 ungicide, and & milticde, Propylens axide & 8 probabile human carcimogesn

12) N-aocetyl-S(2<arbamoyletiryl)oysteine (NAE)

40 87 233

Parent: Acrylamide
Acrylamide can polymerize to form polyacnamide. These chemials are used In many Industrial processes such as plastcs, food

packaging, cosmetcs, dyes, and treatment of drnkng waler. Food and dgarette smoke are also two maor sowrces of exposure.
Acrylamide has been found in %o0ds like potato chips and French fries. This Is because asparagine, an Important amno acid for central
nervous system function, can produce acrylamide when cocked at hgh temperalure in the presence of sugars.  Foods rich In asparagne
indude asparagus, potaloes, legumes, nuls, seeds, beel, eggs, and fsh, and are potental sowvces of exposure to acrylamde. Hgh
levels of acrylamide can elevate a patent's nsk of cancer. In addition, acrylamide Is known to cause newrciogcal damage.

75th 95th
»
13) N-aocety)|3 4.dilydroxybutyljcysteine (NADS) _
390 624

Parent: 1.3 butadiene

This is 8 chemicsl made from the processing of peroleum. It s oflen 8 oolodess gas with a mid gasolne-lke odor.  Most of s
chamical 8 used in the production of synthelic nbber. 1.3 butadiens is 8 known carcnogen and has been linked %o incressed risk of
cardovascular dsease. Iindviduals that come into confact with rubber, such as car tres, could absord 1.2 buladiene twough the skin
The Increased use of oid Sres In the production of crumd nbber playgrounds and athietic fieids I quite conceming since socoer players
on such fields have increased cancer rates.



Toxic Compounds

Toxic Compounds

Matabolite | ok ll,._'."'.-?.‘v-'g_-. o Percentile
Organophosphate Insecticide Metabolites Metabolite - Wl Percentile

14) Dimethyiphosphate (DMP)

4.0 2.1 17) 3-hydroxypropyimercapturic acid (3-HPMA)

Parent; Organophosphates
Organcphosphales s one of the most xic groups of substances in the warkd, primanly found in pesticide formulstiors.  They are Parent; Acrolein

inhbilors of chalinesterase anzymes, lwading 1o overstimulsion of nerve cals, causng swealing, salvalion. disrhea. asbnomal  behsvior, FHPMA s the man winary melabolie of acrolein.  Acrolein is &0 environmentsl polulant, commonly used 8s an hecbicide and in many
induding asogression ad  depression Chikken exposed 1o organophosphates have more than twice the risk of developing pervasive differant chemcal industries.  Acrolein is &80 present in the buming of cigarelles, gasolne, and al.  Cerain badera producs ascrolen,
developmentsl  disorder (PDD), an aulism specirum disorder.  Matemal organophosphate exposure has been associsied with varous  Suthas Closiidum. Acrolen maetabolies are stsocialed wilth disbetes and insudin resstance

adverse oulcomes induding having shorter pregnances and childen with mpaired relleces

Pyrethroid Insecticide
LLOQ 75'"\ 95th

18) 3.Phenoxybenzoic Acid (3PBA) N.D. I —

LLOQ 75th 95th
- 030 10 54
15) Disthylphosphate (DEP)
Parent: Pyrethroids - Including Permethrin, Cypermethrin, Cyhalothrins, Fenpropathrin, Delftamethrin, Trihalomethrin
0.60 32 16 Pyrethrins are widely used as rsecicides. Exposure durng pregnancy doubles e Ikelhccd of atism. Pyrethrira may aflect

neurcicgical development, dsrupt hormanes, Induce cancer, and suppress the immune sysiem.

Parent; Organophosphates
Organcphosphales s one of the most toxic groups of substances in the warkd, primanly found in pesticide formulstiors.  They are

inhlors of cholinesterase snzymes, leading 1o overstimulsion of nerve cals, causng swedling, salvalion. disrrhea. sbnomal  behanvior,
induding asogression ad  depression Chikken exposed 0 organophosphates have more than twice the risk of deweloping pervasive Saad aag
developments  disarder  (PDD), an  autism  specirnum  dsorder. Matemsl  arganophosphste exposure has  been  associsted  with  various Matabolite TR Percentile
adverse oulcames induding having shorter pregnancies and childen with impaired refleces. SRS

Marker for Mitochondria Function LLOQ 75th 95th

0.20 0.50 16

Herbicide

19) Tiglylglycine (TG)

16) ZA-Dichlorophenoxyacetic Aoid (2-4-D)

2A-Oichiorol ) e Add 240} s o ) o thet 8 pot of Ag 99, ' s u by the US. In the mosumh:o (;S))c ct::m:als. lnfnct:::s m::amnunon t‘amd .n"umu'::\:ungnﬂdonw TG l:dfna'a?m‘::ndgal dy:fhu.;:onunbymt::nm a
Vielnam War. It is most commonly used in agriculre on genelicaly modfied foods, and as & weed kiler for lawns, Exposue lo 2, 4-D ' ' )

) , A ) ) _ ) N ) ) ) ) metaboliie that & eclevated In miochondnal deficlency of cofactors such as NAD+, favinccontaning ocoerzymes, and Coerzyme Q10.
via skn or osl ingestion is sssocaled with neurlis, weskness nauses, sbdoming pain, hesdaches, dzziness, pernphers  neuropsify, Disarders associated with meochondrial dysfunction indude autism, Parkinson's disease, and canoer.

slupor, sezums, brain damage, ad impared mflexes, 2 4-D 8 & known endocrine dsruplor, ad can block hormone dslribution and
cause gandular brestdown



Toxic Compounds

Reasult
 pa'g creatinine
17) 3-hydroxypropyimarcapturic achd (3-HPMA) 487

Parent; Acrolein
FHPMA s the man winary melabolte of acrolein
different chemcal industries,  Acrolein is &80 present in the buming of cigarelles, gasoine, snd ol
such &3 Clostridum. Acrolen melabolbes are stsocaled with disbeles and insudin ressiancs

Pyrethroid Insecticide

LLOQ 75¢th

LLOQ 75¢

.
18) 3.Phenoxybenzoic Acid (3PBA) N.D. -

030 10

S—

8.0 416

95th
1,460

Acrolein s &0 environments polutanl, commonly used 88 an hecbicide and in many
Contain badena producs scrolen,

95th
54

Parent: Pyrethroids - Including Permethrin, Cypermethrin, Cyhalothrins, Fenpropathrin, Deftamethrin, Trihalomethrin
Ikelhcod of ausism. FPyrethrira may atlect

Pyrethrins are widely used as rsecicides.

Exposure durng pregnancy doubles e

neurcicgical development, dsrupt hormanes, Induce cancer, and suppress the immune sysiem.

Marker for Mitochondria Function

LLOQ

19) Tiglylglycine (TG) 0.75 l

0.04

75th

47

95th

"

Tglylghycine (TG) Is a marker for milochondrial disorders resuling from mefatons of mRochondral DNA, which can mantest from

aposure o tuke chemicals, Infectons, rMammation, and nuintional deficdences.

TG Indicates mitcchondral dysfuncion by monkoring a

metabollle that s eclevated In miochondral deficiency of cofactors such as NAD+, favincontaning ocoergzymes, and Coerzyme Q10.

Disorders associaled with meochondnal dysfuncton indude autism, Parkinson's dsoase, and canoer.

Metabolite

- pp'g creatinine

List of Organophosphate Insecticides that are converted to DEP

15) Diethyiphosphate (DEP) 1

-Amiton oxalate
-Athidathion
~Azethion
~Azinphos-ethy!
-Bromophos-ethyl
-Butathiofos
-Carbophencthion
~Chlorethoxyphos
Chilorfenvinphos
“Chlorphoxim
~Chlorprazophos
Chlorpyrifos
~Chlorpyrfos oxygen analog
-Chlorthiophos
“Chilorthicphos Il
~Chlorthiophos Il
-Coumaphos
Coumithioate

SDichloro-alpha-
(ehdoromethylene) benzy! diethyd
phosphate

Dietryldithic phosphate
Diethyythic phosphate
Dioxathion

Disulfoten

Disulfoton sulfone

D= ufoton sulfoxide
Ethion

£Ethion O-analog

+ ensulfothion
dsazophos

dsoxathion

Mocarbam

Miral

Naphthalephos

L0 diethyl O-naphthaloximido
phosphorothioate

D0 -<disthyl phosphoro
chloridothionate

00 -Diethyl 5-
(46-dimethy!-2-pyrimidnyT)
phosphorodithicate

OO0 diethyl-O-phenyl phosphere
thioate

Laracxon
Farathion
Fhankapton
Phorate
Phosalone
*hoxim

LLOQ

0.60

75¢h

16



Thank you!

Interested in learning more
about fertility?

Integrative Fertility Methods
104 hour course

www.perfectfertility.com/itmwebinar

use code “RUPA” for $100 off thru 6/30
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