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Disclaimer

Statements about BodyBio’s Products have not been evaluated by the FDA or any
other government agency. BodyBio's Products are not intended to diagnose, treat,
cure, mitigate or prevent any disease and BodyBio’s Products are not offered and
will not be sold for such purposes.

The health information provided by BodyBio in this webinar is provided as an
information resource only, and is not to be used or relied on for any diagnostic or
treatment purposes. This information is not intended to be patient education, does
not create any patient-physician relationship, and should not be used as a
substitute for professional diagnosis and treatment.
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Optimizing Fertility:
The Impact of Mitochondrial Function on Reproductive Health

© Understanding
@ Infertility




Infertility Rates

Infertility rates suggests that infertility affects an
estimated 1in 4 couples globally, with certain
regions experiencing even higher rates.

In some developed countries, it is estimated that up
to 30% of couples struggle to conceive within the
first year of trying.

Male fertility has seen a dramatic decline as well, with
studies showing that sperm counts have dropped
by 60% over the past 40 years, a trend that
continues to worsen.®
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What is Infertility?

Infertility is traditionally seen as the inability to
conceive after 12 months of regular, unprotected
intercourse, often attributed to hormonal imbalances,
structural abnormalities, or ovulatory disorders.

The root of infertility often lies deeper in mitochondrial
dysfunction, which disrupts the fundamental processes
that support reproductive health.
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The Fertility-Mitochondria Connection

e Environmental toxins like endocrine disruptors,
polluted water, and heavy metals damage
mitochondria, driving oxidative stress and reducing
egg and sperm quality.

e Modern circadian disruptions (excess artificial
light, insufficient natural light) further impair
mitochondrial signaling and hormonal rhythms.

e Supporting mitochondrial function is essential
for restoring fertility and improving outcomes for
healthy conception and pregnancy.®) (29
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Mitochondrial Dysfunction & Infertility

e Mitochondria directly influence egg and sperm quality,
hormonal balance, and embryonic development.

e Dysfunctional mitochondria can lead to inadequate
ATP production, increased oxidative stress, and
iImpaired cellular signaling, all of which can contribute
to infertility.

e Mitochondrial DNA mutations and issues with
mitochondrial biogenesis and mitochondrial dynamics
lead to further complications in fertility.

e Supporting mitochondrial function is vital for
addressing infertility.®”
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What Are Mitochondria?

They are organelles

e Come from our Mom

I”

e The “powerhouse of the cel
e Make ATP

e Also make “byproducts”
o H20, Co2, Infrared and ROS

o They are susceptible to damage
o They can be repaired, replaced and optimized
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Core Functions of Mitochondria

e Mitochondria require electrons, oxygen, and red/infrared
light to function at their best.

e They produce our master steroid hormone, pregnenolone.

e Central to:
o Immune function

o Autophagy

o Apoptosis

o Stem cell activity
o Thyroid regulation
o Cell signaling

o (Gene expression

e Fach cell contains 1,000 to 1 million mitochondria,
depending on its energy needs.
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Over 600,000 - 1 Million Mitochondria In Every Egg

This immense concentration of mitochondria reflects
the enormous energy demands required for fertilization,
early embryonic development, and cellular division.

Mitochondria in the ovum are not only responsible for
ATP production but also play a crucial role in regulating
calcium signaling, redox balance, and apoptosis all
critical processes for a successful conception and
embryo viability.

The health and functionality of these mitochondria
directly impact the quality of the egg, influencing fertility
outcomes, embryonic development, and the long-term
health of offspring.

B&DYBIO

www.bodybio.com



Optimizing Fertility:
The Impact of Mitochondrial Function on Reproductive Health

© Understanding
@ Mitochondrial Heteroplasmy




What is Mitochondrial Heteroplasmy?

Mitochondrial heteroplasmy refers to
the coexistence of both mutant and
healthy mitochondrial DNA (mtDNA)
within the same cell.

The ovary is highly dependent on
well-functioning mitochondria.

Variations in mtDNA (heteroplasmy)
can lead to various serious ovarian
disorders affecting the overall health
and function of the ovaries, including
infertility.@ © )
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Dr. Doug Wallace's Key Contributions To

Mitochondrial Research

C_> Normal Progenitor cell
mitochondria showing heteroplasm;
™ Dysfunctional of mitochondria
or mutant -
mitochondria At cell division, mitochondria
are distributed unequally and
Threshold do not necessarily reflect the
ratio found in the progenitor ce
T0% mutant

= |
80% nmyutant | 60% mutant 40% mutant 100%
DISEASE NORMAL NORMAL NORMAL

When the level of mutant mitochondria exceeds a
certain threshold, the cell expresses dysfunction

Dr. Doug Wallace
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Mitochondrial DNA genetics and the heteroplasmy
conundrum in evolution and disease
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Mitochondria are the Foundation of Female Fertility

1. The Ovary
Ovarian follicles are among the most mitochondria-dense
cells in the human body.

Fallopian Tube

An egg’s ability to mature, ovulate, and form a viable
embryo depends on:

e high mitochondrial membrane potential

e intact mitochondrial DNA

e sufficient ATP for meiotic division

e stable redox balance Cervix

Ovary

Fimbriag

Vagina
Low mitochondrial output > poor egg quality, poor

maturation, chromosomal errors.
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Mitochondria are the Foundation of Female Fertility

2. The Fallopian Tubes
Fertilization occurs in the tube. The cilia that move the
egg toward the uterus require continuous ATP.

Fallopian Tube

If mitochondrial function is impaired:
e ciliary movement slows
e transport becomes dysregulated
e inflammation rises
o fertilization is less likely

Ovary
Fimbriag

Cervix
This is not a hormone issue - it’s a cellular energy
transport issue.

Vagina

B@DYBIO www.bodybio.com



Mitochondria are the Foundation of Female Fertility

3. The Uterus
Implantation is one of the highest-energy events
in reproduction.

The endometrium needs:

mitochondrial ATP for tissue remodeling
redox stability for immune tolerance
membrane integrity for cell signaling
coherent circadian rhythms to time the
implantation window

When mitochondrial charge is low, the endometrium
cannot properly prepare for implantation, even when

hormones appear “norma

|”
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Heteroplasmy In Offspring

W.hen a mO:ther paSSGS on her . EARLY STAGE EMBRYO ORGAN PROGENITORS
mitochondrial DNA (mtDNA) to her children,
it’s a mix of healthy and mutant DNA.

MATERNAL OOCYTE

Each egg has over 100,000 mtDNA copies,
but early in embryo development, this
number drops dramatically to just a few
thousand. )

= load:
Child has

mild
This process, known as the “bottleneck,” phenotype
can lead to significant variations in the ratio
of healthy to mutant mtDNA (heteroplasmy) —
in different cells of the embryo compared W =
to the mother. (10 (%% Wild-type mtDNA clinically
unaffected

WE% Mutant mtDNA
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Heteroplasmy In Offspring

As the fetus grows, this ratio can vary
widely between different organs.

EARLY STAGE EMBRYO ORGAN PROGENITORS

MATERNAL OOCYTE

The higher the percentage of mutant
MtDNA in an organ, the more likely the
child will develop severe mitochondrial
diseases early in life.

== load:

This variability explains the wide range of chid has

mild
symptoms seen in mitochondrial diseases phenotype
and the unpredictable risk of recurrence in
future children of mothers with these o

. forezaca]
mutations. ¢ o Baachondia: =
unaffected

WE% Mutant mtDNA
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Impact of Environmental Stressors

Mitochondrial heteroplasmy levels are a major factor in dysfunction, but environmental
stressors, oxidative damage, and metabolic imbalances also play significant roles in
worsening mitochondrial performance, which also affects fertility.

Environmental factors alone can increase oxidative stress and lead to higher heteroplasmy
and exacerbate dysfunction in cells already burdened by mutant mtDNA.

Tumor cells

MNormal cell

og.x

JI,.'l!"\q relnogenic %‘o c%ﬂ' &

sgﬁ'* %na%

M"H %ﬂ. ._#; agents %%
SESS [T w—
threshebl
100% Mutant allele frequency
Homoplasmy Heteroplasmy 100%
mutation B Homoplasmy
mutation A
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How Optimal Mitochondria Function

Energy Production:

Optimal mitochondria produce sufficient
ATP, supporting the energy-intensive
processes of egg maturation, fertilization,
and early embryonic development.

Oxidative Stress Management:

Properly functioning mitochondria
manage ROS levels effectively, minimizing
oxidative stress and protecting cells from
damage.®
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How Optimal Mitochondria Function

Genetic Integrity:

Lower mutation rates in mtDNA
ensure better genetic integrity and
reduce the risk of transmitting
mitochondrial diseases.

Cellular Function:

Healthy mitochondria support overall
cellular function, enhancing the quality
of gametes and supporting
successful fertilization and embryo
development.®
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Dysfunctional Mitochondria

Reduced ATP Generation: Mitochondria
produce less ATP, lowering energy availability
for egg and sperm quality.

Reduced Water Production: Less metabolic
water is produced, affecting cellular hydration
and optimal function for reproductive cells.

Reduced CO2 Production: Decreased CO2
disrupts pH balance and oxygen delivery,
impacting egg and sperm health.

Reduced Proton Gradient: A weaker proton
gradient means less efficient ATP production,
leading to energy deficits in cells.

Reduced Redox Potential: Impaired redox

balance increases oxidative stress, harming the
cellular environment for reproduction.©®
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Dysfunctional Mitochondria

Increased ROS: Dysfunctional mitochondria
produce higher levels of reactive oxygen
species (ROS), leading to oxidative stress and
cellular damage.

Mutated mtDNA: Higher rates of mutations in
mitochondrial DNA (mtDNA) can impair cellular
function and increase the risk of transmitting
mitochondrial diseases.

Poor Cellular Health: Overall cellular function
declines, affecting the quality of gametes (eggs
and sperm) and the early stages of embryonic
development.®

B&DYBIO

Generate ATP

Coded for by A
3000 genes v
RNA/DNA
synthesis
Pyrimidine
biosynthesis

Fat and
_MJ

"U‘F

www.bodybio.com



ROS, Mitochondrial Dysfunction
& Their Effects on Female Fertility

Detrimental effects of excessive ROS and

. . . . Mitochondria
mitochondrial dysfunction on different ~
reproduction stages from gamete . o) - ?
. . . Sperm Qocyle
formation to embryonic development in
the uterus. S . o+ ‘® ° 2
§ - mﬁm‘“mm e .l —— \ n.h y E
. x : T~ - ~ 5
For the female, excessive ROS and : o s :
mitochondrial dysfunction: raledsper (B9 &
. . . 0 penetration 5 o m
e Compromise the entire oogenesis S ™y Forticodovmwih g ‘ 3
process 'E = 1 ﬁ. y 1 S n::-:cesswehlevel ) ." ‘:m'im o c. pﬂ g-
o epe - ot > . | L - S o o
. Increage the possibility of lessened g R \ / e 3
quantity of ovum
° Reduce fertilization pOtentia| Hitm:hund_rl:: g::mlun Mitochondrial dysfunction .M:EI:;::HH dy:functinn
* Loss of fertility * Declined fertilization potential | ' , pysfunctional dynamics of cytoskeleton

» Declined motility » Lessened quantity

. . . » Impaired bidirectional signaling with GCs
Otherwise, excessive ROS can disturb the
fetal development and even contribute

to developmental disorders.®
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ROS, Mitochondrial Dysfunction
& Their Effects on Female Fertility

Just as in female fertility, mitochondrial dysfunction and elevated ROS in men
have wide-ranging impacts on reproductive potential.

Excessive ROS and mitochondrial dysfunction in males:
e Alters epididymis function

e Disrupts sperm mitochondrial activity

e | eads to structural and cellular defects in sperm at the membrane level
e Compromises genetic stability and damage DNA

e Disrupts intracellular calcium homeostasis

e Impairs OXPHOS, reducing the mitochondria’s ability to produce energy
e Triggers apoptosis, programmed cell death (©)
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© Redox & Fertility
@




What is Redox?

Redox reactions involve two processes: oxidation and reduction.

e Oxidation: The loss of electrons by a molecule, atom, or ion, leading to an increased
positive charge (or a decrease in negative charge).

o Example: When a molecule like glucose loses electrons during cellular respiration,
o it becomes oxidized.

e Reduction: The gain of electrons by a molecule, atom, or ion, resulting in a decreased
positive charge (or an increase in negative charge).

o Example: When a molecule like NAD+ gains electrons, it becomes reduced to NADH.

These reactions always occur together, with one molecule becoming oxidized (loses
electrons) and another becoming reduced (gains electrons). This coupling is critical for
biochemical processes, such as cellular respiration where the transfer of electrons
facilitates the release or storage of energy necessary for cellular functions.™
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What is Redox?

[BYJU'S

Thie Leaming App

Loss of electron (Oxidation)

[@ O l. O
040
|

Gain of electron (reduction)

T

These reactions always occur together, with one molecule becoming oxidized (loses electrons) and another
becoming reduced (gains electrons). This coupling is critical for biochemical processes, such as cellular respiration
where the transfer of electrons facilitates the release or storage of energy necessary for cellular functions.™
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Redox Potential: How Your Body
Generates and Uses Electric Charge

Redox potential refers to the electrical charge created by pools of
electrons (negative) or protons (positive) and reflects the voltage your
body can generate and use. It depends on how efficiently you convert food,
sunlight, and the earth’s magnetic field into usable electrical energy while

minimizing electron loss.

Redox is the energy behind health and resiliency, healing capacity,
movement of materials, chemical reactions, and LIFE itself.

When your redox is optimized, your biology is full of LIFE.

When your redox is poor, your body lacks the energy to maintain itself. ")
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Measuring Redox

e Oxidative stress markers: Levels of reactive oxygen species (ROS)
o Antioxidant enzyme activity (e.g., superoxide dismutase, glutathione peroxidase)
o Biomarkers like malondialdehyde (MDA) or 8-oxo-2'-deoxyguanosine (8-oxo-dG)
e pH
e Electrical Charge (membrane potential)
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Measuring Redox

e Phospholipid concentrations Intracellular hydration

e Digestion/Gl health e Llow LDL

e Immune system function e Brain fog

e \Wound healing e Neuropathy

e Hair, skin, nail quality e Cardiovascular health
e Sleep quality (dreaming) e Hormonal imbalances
e |ibido e Degenerative disease

e Cataracts

e BUN/Creatinine ratio (When it is high, it
means your proteins and mitochondria do
not have reverse water micelles around
them to transfer energy to and fro to allow
for energy production)
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The Impact Of
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Acids on Mitochondria For
Reproductive Health




Lipidomics: Lipids & Redox Support

Redox lipidomics examines how lipids influence

L : 1. Oxidative ' )
redox processes in biological systems. Li i ds stress (ROS) ?;;ﬂipzﬁg;;:‘t;"apﬁgi:
p 2. Enzymatic > 4-hydroxylalkenals,
Lipidomics involves the comprehensive analysis oxidation \ /
of lipids in cells, specifically in the mitochondria.
Shotgun
lipidomics
Redox lipidomics goes further by studying how analysi
"
lipids are modified during oxidative and 1. Alterations in " &
antioxidative reactions and the impact of these 2 g?ld:. ical - Data Changed content
. - o - vloehemical | jnterpretation |and composition of
lipid modifications on cellular health and signaling. g‘l:ﬂhainllnm{n) 41_ lipid peroxidation
3. Potentia
biomarkers \. procucts
e .
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Cardiolipin and Redox

Cardiolipin is crucial for redox balance.
It interacts with key proteins in electron transport.

Cardiolipin facilitates electron transport and efficient
coupling of electron transport to ATP synthesis.

Phospholipids also play a critical role in
antioxidant defense.

In particular, phosphatidylcholine (PC) and
phosphatidylethanolamine (PE) support the body’s
endogenous antioxidant systems and help maintain
overall cellular integrity. Through their functions in
membrane structure, signaling, and ROS regulation,
PC and PE are essential contributors to sustaining the
cell’s redox potential * %%
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Circadian Biology & The Fertility Link

Circadian rhythms, governed by the master clock
(SCN), regulate hormone release; chronobiology
shows that light is the strongest cue shaping this clock.

Every cell contains clock genes that influence
metabolism, hormonal balance, and overall
physiological timing.

Your brain’s

When circadian rhythms are disrupted—often through Suprachiasatic Nucleus (ECHl i B S reaos

(Soop-ra-kias-MA-tic NU-klee-us) (Hype-o-THAL-a-mus) light cues from
the environment.

irregular light exposure—hormonal signaling, ovulation,
and menstrual cycles become imbalanced.

National Institute of General Medical Sciences. (n.d.).
. . . . . . Circadian rhythms and the SCN [Infographic]. NIH.
These disruptions also impair mitochondrial

efficiency, reducing oocyte quality and undermining
reproductive health.™
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Light Biology Interactions -
Melatonin as a Biosensor

Melatonin is the primary hormone of the pineal gland
that induces and maintains sleep.

It enters the bloodstream to synchronize biological
clocks throughout the bodly.

Also synthesized within mitochondria in many tissues,
where it acts as a potent antioxidant and ROS scavenger

(this form stays inside cells).

Blue, green, and bright light inhibit pineal melatonin
release; darkness at night triggers its production.

Bright daytime sunlight is essential for building the
melatonin needed later for quality sleep.

B&DYBIO
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Light Biology Interactions -
Cortisol as a Biosensor

Cortisol is a key biosensor of circadian health and a
direct influencer of fertility.

It follows a daily rhythm — peaking in the morning for
alertness and steadily declining to support rest and
recovery.

This pattern regulates metabolism, immune function,
hormone balance, and mitochondrial activity.

Circadian disruption disturbs cortisol rhnythms, impairing
reproductive hormones, menstrual cycles, and egg and
sperm quality.

Note that cortisol exhibits an inverse rhythm
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The HPG Axis and Clock Genes

e HPG Axis Regulation: The circadian clock synchronizes the hypothalamic-
pituitary-gonadal (HPG) axis. The SCN activates GnRH neurons, driving LH and
FSH release for normal reproductive function.

e Clock Genes in the Ovaries: Ovarian clock genes regulate hormone production
iIn granulosa and theca cells, shaping estrogen, progesterone, and androgen
synthesis essential for oocyte maturation.

e POMC & a-MSH Pathway: Leptin activates proopiomelanocortin (POMC)
neurons to produce alpha-melanocyte-stimulating hormone (a-MSH), which

modulates GNRH and ultimately influences FSH and LH rhythms.

e Impact of Disruption: When circadian biology is disrupted, ovarian function,
hormone balance, and fertility all decline.
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The Leptin-Fertility Connection

Leptin, produced by adipose tissue, is a key energy-
sensing hormone that influences metabolism,
hormones, and fertility.

It activates POMC neurons, leading to a-MSH
production, which modulates GnRH and drives
healthy LH/FSH rhythms in the HPG axis.

This pathway links energy status directly to
reproductive function - fertility is supported only
when energy availability is adequate.

Both low leptin (low body fat/energy deficiency)
and high leptin (obesity/leptin resistance) disrupt
this signaling, impairing ovulation, sperm quality,
and overall hormonal balance.

B&DYBIO

280 nm UVB light supports leptin regulation by
influencing the hypothalamus, enhancing leptin
receptor expression, and helping align circadian
rhythms to improve leptin sensitivity. Optimized
leptin signaling via UVB exposure supports healthier
energy balance, metabolic function, and fertility.

Balanced leptin levels are essential for optimal
fertility. 1 20)
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Phospholipid Therapy &
Mitochondria Restoration

Phospholipids play a crucial role in maintaining and restoring mitochondrial function. They are
essential components of cellular membranes, including mitochondrial membranes, and contribute

to various mitochondrial functions.
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Phosphatidylethanolamine (PE)

Phosphatidylethanolamine (PE), the second most ﬁ

abundant phospholipid found in mitochondria, is 1cH, —O—C \/\/\/\/\/\/\/\ Ssturatadifatty acd
essential for maintaining mitochondrial membrane > (e.g., Palmitic acid)
stability and proper protein folding. I

Unsaturated fatty acid

2CH —0—C —
\/\/\/\/_\/\/\/\/(e.g., Oleic acid)

It also supports key mitochondrial dynamics—such as 0

fusion and fission—that are vital for efficient energy 3ehs —o—lg'-—o — CHa —CH» —NIH3

production and overall cellular health. |
o)

Creative Biolabs. (n.d.). Phosphatidylethanolamine (PE). Creative Biolabs.
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Cardiolipin and Linoleic Acid

Cardiolipin is the unique phospholipid of the inner SN T,
mitochondrial membrane, distinguished by its unique I W — fgw * acid
“double phospholipid” structure—two phosphatidic MMWD .

acid units linked by a glycerol backbone, giving it four it B - %‘3“ - Glycerol head

0 d -
W I:l ':._'_ -
W El ;
0 —r

Grlveerol

fatty acid chains instead of the usual two.

Phosphatidic
acid

This structure is essential for stabilizing the electron

transport chain, supporting ATP synthesis, and ——

maintaining overall mitochondrial membrane Ahmadpour, S. T., Mahéo, K, Servais, S., Brisson, L., & Dumas, J.-F.
. (2020). Cardiolipin, the Mitochondrial Signature Lipid: Implication in

architecture. Cancer. International Journal of Molecular Sciences, 21 (21), 8031.

lts integrity relies heavily on linoleic acid, a key fatty
acid that preserves cardiolipin’s composition and
protects it from oxidative damage, thereby
supporting mitochondrial longevity and preventing
dysfunction.
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How Linoleic Acid Influences Cardiolipin

e Structural Integrity: Linoleic acid is a key
component of cardiolipin, ensuring proper
mitochondrial membrane structure and function.

e Energy Production: Linoleic acid helps cardiolipin
support the electron transport chain, crucial for
DDW water production and ATP production.

e Protection from Oxidative Stress: Linoleic acid
In cardiolipin enhances the membrane's
resistance to oxidative damage, preserving
mitochondrial health.

e Mitochondrial Efficiency: Linoleic acid’s role in
cardiolipin is vital for maintaining efficient energy
transfer within the mitochondria.
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Phospholipid Therapy &
Mitochondria Restoration

Energy Production (ATP Synthesis and Water Formation)
Regulation of Metabolic Pathways

Apoptosis Regulation

Calcium Homeostasis

Reactive Oxygen Species (ROS) Production and Detoxification

LIPOSOMAL
PHOSPHOLIPID

Mitochondrial Biogenesis | COMPLEX
Thermogenesis E Gmy Strcnathen Celi

8 Essential Nutrients

Synthesis of Steroid Hormones

Amino Acid and Protein Synthesis :

Aging and Longevity/Lifespan Regulation

“Sixth Sense” - Environmental Sensing

PHEEOE®E@@®®®E

Redox Sensing
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Before Lipid Replacement Therapy
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T s e normal 73.81| change ™%  Inwitro lesl reflects ATP supply for cytoplasm =35 changs %
ADP docked el 21955 |:m:l.'ll'.l"' 140 - 330 F“'ﬂ-ﬂ{r
Docroase RO 66,53 change %  in-vitro test reflects nomal use of ATP on - 75 change %

energy demand

Biochemical Rapon
Mitochondrial Function is...
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Laboratory technical report | Clinical findings of end
Cell-free DNA (cfTDMNA)

s

s

Requisition # 1382 Wittbek, October 29", 2018
Order num bar 15485 LK 291018 14
Paticnl ramie Stenger, Justine Leanne Labor input Oclober 265th, 2018
Date of birth 11.10.1983 Laber output October 29th, 2018
Age of the patient 35 Jalre Blood collection Oclober 241h, 2018
Doctor | Therapist Mr. Dr. Bruca Hoffman, M.D. Acceptance time 0830 am,
internal referance | Reference-1D 3057 Laboratory Time Code 10:30
Number of parameters 14 Predatr cation avallable -
Matorial Flasma
DMA Examinations, pathalogical values Double chatked
Irvestigation Analysis councilarist, curative
Test name Review Hesult optimal reference value [S1 units]
Ty pgd <85 pord
:‘:fﬁf.ﬂ e pod 86-124 pgd
= . poid 125- 149 poid
/ definite increase 18,55 pgid 150- 200 pgid
. poid > 20,0 ugid

Analytical note: Unmeodifired dligonucioetide of primer, Tris-acetate-EDTA Bufler. PCR ampilfication & measured in BC A prolein assay
(Plerce 660nm protedn assay).

Witthek, October 23th, 2018
We are grateful for the Order!
With friendly and collegial grestings
Validated by Dr.rer.nat. Maria Stromiedel
Biochemist / Laboratory manager
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Doctor | Therapist hir. Dr. Bruce Hoffman, M.D. Acceplance time 08:30 am.
internal rederence | Reference-1D 3057 Laboratory Time Code 10:30
Murnber of parameters 14 Pretabrication available -
Material Flasma

DNA Examinations, pathological values Doutle checked

Test name Raview Result Befora value oplimal reference value [S1 units]

Investigation | Analysis councilarist, curative

Membrane lipids that flucrescence-stain as CL lomwe 1536 % Percentage of 19,0- 28,0 o
CDP-diaclyglycerol normial 136,00 pmald ClL-synthesis precursor 105.0- 2300 pmald
CL-syrthase Lo 7536 un'mt - 85,0- 1300 o mt
CL-synthase manganase sites norrmial 16,82 NoSfi0nM  No. per 10nM of membrane 11,0- 240 MNoJ0nM
Hmummm MO ,{,._ No/ionM by metals other than manganese =30 No10nM
CL-binding metal from above or other substance Absent .
Wﬁm cormiplex b 45 NofionM  No. Bound to each CL molecule 16-29 MNo/10nM
Gating aclion of cytochrome-c-CL complex - on pH change normal -
Cytochrome-c-CL complex lﬂ'ﬂ' Oxidative sress normal .
Malondialdetnde, MDA or el 29,18 mﬂﬂ-lf mt = <320  pmadH0* mt
__Pnosphatidylethanclamine, PTE. Kephaline —— lomw 445 % - = 45 %

N\

Fhosphatidyl chaline, FTC norm.al 12708 UAC'my tota-(PTE+CL), estmate > 1000 w0t mt

Methods: Fluorescence microscopy

B@DYBIO www.bodybio.com
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Number of par Amalins 14 Protabrbcati on mvaslatte -

W e i Serum, EDTA
DA Examinations, pathalogical values Double checked
Tesd name Heviow Result optimal rederence value (S uits)

Irvesigesion | Anadysis councilar st curmtive

5 Bt pal a5 B BT A0 ki

Glutthiond-5-tanter aso LSorum (lver onzyme aclivity) rrmal 26,36 Uimi GS-FID 120- 480 L
Lever abrorm. Enzyma bands 0

Ghutathione-S-ranferaso LEDTA (red calls) normal 8218 Uimi GS-FID &8.0- 1670 Limi

Glutathions (GSH) In rad colls ol mad 208 mmald Gs-FID 1,70- 280 rrirrvold
Red coills enzyrne bands discrole 0 banks) PCR 0 band(s)
il acoours for /i aesociated PAHSs 727 % PCR 0,00 %

Erythrocytes (RBC) Q) 464 Miojl  cell counter 48-59 M

[rocd tood court] v microskopy contrallod

Glutathione-Por cxidas (GSH-Pa) norma 382 UgHb  PHOT 773-73S U HY

Refarence Hb, haemoglatin (HBG) normmial 2573 g/ = mmold 254- 2008 gl = mmald

NOTE: GSH-Px ol Erythrazyten contidning selenium in the orm of selenocysteina. Sinoe it takes some tmae, bullt up currently fed selenium in Be GSH-Px in Erythrozyteniysat
[hence regarding g Hb) currently moasured activity GSH-Px activity reflocts the dogree of care 1o about 2 webks aarlier,

Method: Tha GSTT 1 activity Is delerminad by measwing a substrale Acceptance rate.
Gas chromaograph with split- Splitess injector, FID.
Capllary coumn, Dimathylsilocan, Fused Silica

LR O T S R s T S R T
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After Lipid Replacement Therapy

Tes! name Ravigw Rosult optimal reference valua [SI1 units)
Imvestigation | Analysis councilarist, curative
ATP - Profile -mixed leucocyles, whole colls- (*1-10" neutrophils colls)
ATP [endogenous Mg only) narmal 245 nmol/10° 09-27 nmol/10*
ATP* [with oxcess Mg added) narmal 1,73 nmol10° 16-29 nmol0*
Ratio ATP | ATP™ normal 1,42| ratio FERR T ETIOPOTCANS e 1) >0,65 ratio
Ratio ATP* | ATP [PhK activity] Activation 0,71 ratio 06-10 ratio
ADP to ATP conversion aificlency [whole colls)
ATP™ normal 2,00 nmol10° 16-29 nmol0*
ATP* [inhibitor presont) narmal 0,18 nmal/10° <03 nmol10*
ATP* [inhibitor romoved) narmal 1,83 nmol10° =14 nmol/10*
ADP 1o ATP officioncy narmal 80,.66| % > 80,0 *a
Blocking of active sites normal 8.00( % = 14,0 %
ADP - ATP Translocator -mt-TL, mitochondria-
Baseding narmal 280,27 pmol/10* 290 - T00 pmol10*
axncess ADP narmal 723,18 pmol/10° 410 - 950 pmol10*
Incroase normal 149,14| change %  in-vitro lest reflects ATP supply for cyloplasm =35 change %
ADP blocked normal 147,45 pmoll10* 140 - 330 pmol10*
Decrease low 44.68| change %  |n.yvitro test refocts normal use of ATP on anergy =~ 99 = 79 change %
darmand
Biochemical Report |

B&DYBIO
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Requisition #
Ordor number

Patient name
Date of birth

Age of the patient

Doctor | Tharapist

Internal reference | Reforance-1D
MNumber of paramaters

Matarnal

DMA Examinations, pathological valuas
Investigation

NRFO0S0135 Wiltbak, July 24th, 2020
32790 LK 28520 03

Stenger, Justing Leanna Labor input July 222th, 2020
11.10.1983 Labor output July 23th, 2020
36 Years Blood collection July 20th, 2020
Mr. Dr. MD. B, HoMman Accaplance ima -—--- a.m,
6558 Laboratory Time Code 10:30
15 Prafabrication available -
Plasma

Double chacked

Analysis councilarist, curative

Test namd HRoview Result optimal reference value [SI units)
normal 8,89 pgidl <95 pgidi

cfDMNA = pgidi 96-124 pgidi
. pgidl 125-149 pgidi

- pgldl 15,0 - 20,0 wgdl

- pgldl > 200 pgidl

Analytical nole: Unmaodifired oligonuclioatide of primar, Tris-acetate-EDTA Bulfer. PCR ampilfication & moasured in BCA protein assay (Fiarce 660nm protein assay).

www.bodybio.com
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Test name Roviow Rosult Before value optimal reference value [S) units)
Investigabon | Analysis coundcilarist, curatve

Membrane lipids that fluorescence-statin as CL normal 21,00 % Percantage of 19,0 - 28,0 %
CDP-diaclyglycerol normal 14581 pmoli CL-synthasis pracursor 1050 - 230,0 pmoll
CL-synthase normal arg2 ung'm - 85.0-130,0 uno' m
CL-synthase manganese sitos normal 16,64 No./10nM  No. per 10nM of membrane 11.0-240 Mo 10nM
Mo. of above occupied normal 3,27 No/M10nM by malals other than manganase =30 NoJ/10nM
CL-banding zenobiotics -| - maetal from above or other substance Absent =
Cytochrome-c-oxidase complax normal 209 No./10nM  No. Bound to each CL molacula 16-29 NoJ/10nM
Gating action of cytochrome-c-CL complex normal - on pH change normal -
Cytochrome-c-CL complex normal - Onidative stress normal -
Malondialdehyde, MDA narmal 27,36 pmolM0* mt - <320 pmol10" mt
Phosphatidylethanclamine, PTE, Kephaling oW 3782 % - >45 %
Phosphatidyl choline, PTC normal 113,55 UNM0*mt  total-{PTE+CL), estimate > 1000 Uno* mt

Methods: Fluorescence microscopy

www.bodybio.com
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AL O TR PR

Doctor | Thorapist

Internal reference | Rerence-10
MNumber of paramalors

Matonal

DMA Examinations, pathological values
Irvesigation

Match | Adduct found

30 TEUrS
Mr. Dr. MD. B. Hoffiman

Double checkod
Analysis councilanst, curative

Gond dontified

optimal reference value [S1 units)

Total DNA

DNA - Adducts
1 NO MATCH FOUND
2
3 -
e -

DNA - associated Zinc (Zn)

Commaenis adducts
..

”° ..
3 ..
4 ..

ol 42.84 pgiml

nonmal 31,52 ngimi

30,0 - 60,0 pgrml

21,0-74.0 g/l

www.bodybio.com
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DMA Examinations, pathological values Double checked

Test name Reaview Result optimal refarance value [S1 units)

Investigation | Analysis councilanst, curative

Glutathione-S-tranferase studies

Glutathione-S-tranferase |.Serum (liver enzyme activity) normal 1482 U/ml GS-FID 12,0-460 Limi
Lever abnorm. Enzyme bands 0

Glutathione-S-tranferase |.EDTA (red cells) normeal 68,18 U/ml GS-FID 68,0 - 1670 Wimi

Glutathione (GSH) in red cells normal 2,18 mmoll GS-FID 1,70 - 2,60 mimol
Rad callls enzymae bands discrate 0 bandis) PCR 0 band(s)
that accounts for / is associated PAHS 6.82 % PCR 0,00 %

Erythrocytes (RBC) normal 536 Miof cell counter 48-59 Miadpsl

[red blood count] s microskopy controlled

Glutathione-Peroxidase (GSH-Px) o 22,00 Ufg Hb PHOT 27 3-735 Ufg Hb

Reference Hb, haemoglobin (HBG) normal 22.82 g/dl = mmol 2254 - 28,98 g/dl = mmoll

NOTE: GSH-Px of Ervihrozylen containing selenium in the form of selenocysteine. Since it takes some time, buill up currently fed selenium in the GSH-Px in
Eryihrozytenlysat (hence regarding g Hb) currently measured activity GSH-Px activity reflects the degree of care to aboul 2 waaks aarlier.

Glutathione, GSH-blood niarmal

1.051,18 pmoll

760,0 - 1.200,0 pmoli

Mathod: The GSTT1 activity is determined by measuring a substrale acceptance rate.

Gas chromatograph with split-Splithess injector, FID.
Capillary column, Dimethylsiloxan, Fused Silica.

www.bodybio.com



‘ Revitalizing Mitochondrial Function & Leptin for Reproductive Health

© Lifestyle and Dietary
@ Recommendations




Nutritional Support for Fertility

Emphasize a high-quality, animal-based diet with
ample DHA-rich seafood.

Choose seasonal, local foods that align with your
circadian environment.

Prioritize phospholipid- and essential fatty acid-rich
foods to support metabolic and mitochondrial health.

Avoid processed foods, GMOs, corn, mustard, peanuts,
vegetable olls, grains, beans, legumes, tropical fruits,
roasted nuts/seeds, high-heat cooking/frying, leftovers,
and conventionally raised meats.

B@ DYBI O www.bodybio.com



The Leptin Prescription

Optimizing Macronutrient Composition
e Follow a Paleolithic or Ketogenic-style approach to reduce foods that
interfere with leptin receptor function.
e Prioritize a protein- and fat-rich breakfast (40-/5 g protein; 0-25 g
carbohydrates).

Carbohydrate Management
e Limit carbohydrates to ~25 g/day if overweight by more than 30 lbs; adjust
gradually for those with less weight to lose or who are underweight.
e Choose local, seasonal foods, and avoid tropical foods when living at
higher latitudes.

B&DYBIO
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The Leptin Prescription

Metabolic & Meal-Timing Strategies

e Eliminate snacking to support liver metabolism and circadian
alignment for optimal leptin function.

e Begin with three structured meals, transitioning to two meals as
true hunger cues stabillize.

e Prioritize an early breakfast and avoid exercising immediately
before or after it.

e Maintain a 4-5 hour window between dinner and sleep.

Evening Light & Pre-Sleep Routine
e Remove blue light after sunset (or by 7:00 pm at higher latitudes);
use red lighting until bedtime.
e Wear blue-blocking glasses 2 hours before sleep.
e Optional: 3-5 minutes of light bodyweight exercise before bed—
skip if evening cortisol is high.

B@DYBIO www.bodybio.com



Deuterium Depletion & Fertility

Deuterium is a heavy isotope of hydrogen containing ISOTOPES OF HYDROGEN

both a proton and a neutron, and its added mass slows
mitochondrial function and ATP production.

Higher-than-normal deuterium levels—often
measured in saliva—are associated with reduced
sperm motility and weaker egg bioenergetics.

Depleting deuterium supports more efficient
mitochondria and has been shown in studies, especially
animal models, to improve oocyte development,
sperm motility, and embryo implantation. ()

B@DYBIO www.bodybio.com
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Thank You

Justine Stenger
BodyBio Clinical Educator
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