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OUTLINE

The dance

The components of healthy female fertility 

Appropriate assessments and interpretation 

Influencing female fertility – treatment strategies, 
prescriptions, recommendations 

© Leah Hechtman 2023 



www.naturalhealthfertility.com

THE DANCE
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BASIC STEPS

Female needs to be 
ovulating

Male needs viable 
healthy sperm

Need to have sex 
(or be creative)
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COMPLICATED STEPS
1. ‘You smell good’

2. Sperm Binding

3. Zona pellucida penetration: Sperm 
penetration

4. Acrosome reaction: Sperm 
adhesion to oolemma

5. Fusion-fertilisation

6. Cortical granule exocytosis

7. Block to polyspermy

8. Oocyte (and embryo) does her 
thing…
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TALKING POINTS

Treatment objectives

Steps required Treatment objectives

‘You smell good’ Microbiome

Sperm Binding Microbiome

Zona pellucida penetration: Sperm 
penetration

Structural aspects – nutrients 
especially Zinc, Ubiquinol, E, C, B 
vitamins

Acrosome reaction: Sperm adhesion to 
oolemma

Progesterone secreted by cumulus 
cells

Fusion-fertilisation Release of intracellular Calcium - 
Calcium oscillations

Cortical granule exocytosis Continuation of #5

Block to polyspermy Zinc

Oocyte (and embryo) does her thing… Mitochondrial health (ubiquinol) and 
young gametes (antioxidants and NAD 
precursors)
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REPRESENTATION OF ALL THE DETECTED 
AND REPORTED MICROBIOTA (REVIEW OF 

51 STUDIES)

Koedooder, R., et al 2019
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CONTINUED…

Koedooder, R., et al 2019
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IT ALL STARTS WITH THE EGG
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OVARIAN FOLLICULOGENESIS 

Hannon & Flaws 2015

© Leah Hechtman 2023 12



www.naturalhealthfertility.com

PROGRESSION AND REGULATION OF OVARIAN 
FOLLICULOGENESIS

Patrick R. Hannon, Thomas E. Curry, in Encyclopedia of Reproduction (Second Edition), 2018
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OVARIAN FOLLICLE CLASSIFICATION  

Class
Alternate 

nomenclature Type No. of cells Size (diameter) Size ultrasound

Primordial follicle Small 1, 2, 3 25 <50µm

Primary follicle Preantral
4
5

26 – 100
101 - 300 Up to 200µm

Secondary follicle
Antral

Small antral
Large antral

6
7

300 – 500
501 - 1000

500µm
1000-6000µm

< 18mm

Preovulatory follicle Graafian 8 > 1000 > 6000µm 18 – 28mm
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ASSESSMENTS
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ASSESSING THE FEMALE 
PATIENT

Fertility testing
• TV US with AFC

• +/- hycosy, sonohysterogram

• Hormone panel
• D2: FSH, LH, E2, PRL, DHEA-S, T, FAI, SHBG, AMH, 17-OHP4

• D21 (or equivalent): P4, +/-CA125

• Possible additions: Inhibin B, Androstendione, hGH
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OTHER ASSESSMENTS
GENERAL

FBC

UEC/LFT

Fasting lipids

Full iron studies

Vitamin D3

TSH, fT4, fT3, +/- rT3

Thyroid Abs

Fasting glucose, insulin, HbA1c, HOMA

Infective screen – EBV, CMV, HSV1/2, HHV6, Mycoplasma, 
Ureaplasma

Pre pregnancy screen
• Rubella, Blood group and antigens, Full STI panel

Pap smear

Breast examination

As needed – autoimmune, immune, coagulation, 
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FUNCTIONAL
Methylation profile
• Fasting homocysteine

• Active B12, red cell folate

• SAM, SAH, SAM:SAH

• THF, Folinic acid, L-5MTHF

Red cell selenium

Plasma zinc

Serum copper

Caeruloplasmin

Urinary iodine

Vaginal microbiome

Deeper hormone analysis – dried urine, saliva, cortisol 
mapping/CAR, melatonin

Others as indicated
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AETIOLOGY
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MULTIFACTORIAL AETIOLOGY

Bala et al., 2021 
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Chan et al., 2015

SUMMARY OF REPRODUCTIVE 
OUTCOMES AFTER EARLY-LIFE 

NUTRITIONAL ADVERSITY
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ALCOHOL

Van Heertum & Rossi, 2017 
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OBESITY

Mintziori et al., 2020 
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EXERCISE BALANCE
MECHANISM BY WHICH VIGOROUS EXERCISE DISRUPTS 
OVULATION (RED) IN WOMEN WITH NORMAL AND LOW 
BMI VIA ENERGY DEFICIENCY 

MECHANISM BY WHICH EXERCISE RESTORES OVULATION (BLUE) IN 
OVERWEIGHT AND OBESE WOMEN WITH OVULATORY DISORDERS 
SUCH AS PCOS (ANOVULATION IS IN RED) 

Hakimi & Cameron, 2017 
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SLEEP

Kloss et al., 2015 
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SLEEP
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Kloss 2015
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SMOKING

Budani & Tiboni, 2017
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HEAVY METALS

Kumar et al., 2019 
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RADIATION
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Kumar et al., 2019 
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MICROPLASTICS

Dubey et al., 2022 
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ENDOCRINE DISRUPTING 
CHEMICALS (EDCS)

Kowalczyk 2022 
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BPA

Machtinger & Orvieto, 2014 
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PTHALATES

Kumar et al., 2019 , Hlisníková et al., 2020 
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MITOCHONDRIAL HEALTH
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MITOCHONDRIAL TRANSFERENCE
STAGES OF OOGENESIS AND THE TIMING OF MITOCHONDRIAL BOTTLENECKS AND AMPLIFICATION IN OOCYTES 

AND EARLY EMBRYOS 

Marlow, 2017 
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MITOCHONDRIAL CYCLE IN THE FEMALE 
GERMLINE 

Chiaratti et al., 2018 
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MITOCHONDRIAL TRANSFERENCE

“The existence of a purifying filter against deleterious 
mtDNA in oocytes and early embryos, coincident with a 
more pronounced dependence on mitochondria as 
energy supplier, restricts accumulation of deleterious 
mtDNAs in the germline”

Healthy mitochondria protect against mtDNA mutations 
preferentially being selected and passed on to subsequent 

generations
Chiaratti et al., 2018 

© Leah Hechtman 2023 36



www.naturalhealthfertility.com

MITOCHONDRIAL HEALTH IN FEMALES

The role for high-potential mitochondria in the 
fertilization process is well documented 

Viable embryos require a critical number of 
mitochondria

Inverse correlation between maternal age and 
mitochondrial DNA copy/mitochondrial number

Wai et al., 2010, May-Panloup et al., 2005; T. A. Santos et al., 2006, Dumollard et al., 2004; Eichenlaub-Ritter et al., 2011; Van Blerkom, 2011 
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OOCYTE NUCLEAR EPIGENETIC MODIFICATION BY 
MITOCHONDRIAL METABOLITES 

Adhikari et al., 2022 
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THE MIRACULOUS OOCYTE
Mature human oocyte contains 
more mitochondria and 
mtDNA than other cell types

Mitochondria - key factors 
mediating reproductive 
competence 

Cecchino, G., et al, 2018
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EFFECTS OF ENVIRONMENTAL STRESSORS ON 
THE OOCYTE MITOCHONDRIA 

Roth, Z. 2018
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OOCYTE DETERIORATION 
& MITOCHONDRIAL HEALTH

Possible mechanism of 
aged oocyte 
deterioration with 
accumulating oxidative 
stress 

Sasaki et al., 2019 
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COENZYME Q10 (COQ10) 
AND FEMALE FERTILITY 

Highest concentration in the mitochondria of the oocyte

Decrease in mitochondrial activity associated with CoQ10 
deficiency affects the granulosa cells’ capacity to generate 
ATP 

Supplementation delays age-mediated oocyte loss 

CoQ10 production slows with ageing, making the body 
less effective at protecting the eggs from oxidative 
damage 

Hernández-Camacho, Bernier, López-Lluch, & Navas, 2018; Xu et al., 2018; Ben Meir et al, 2015; Ben-Meir A et al 2015b; Özcan, P., et al, 2016
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COENZYME Q10 (COQ10) 
AND FEMALE FERTILITY 

© Leah Hechtman 2023 

Cecchino, G., et al 2018

Lowered 
aneuploidy rate 

Delayed ovarian 
reserve depletion 

Restored oocyte 
mitochondrial 

gene expression 

Improved 
mitochondrial 

activity and 
distribution

Lowered ROS 
levels in oocytes 

Increased 
mitochondrial 

mass and 
polarization 

Increased ATP 
levels in oocytes



www.naturalhealthfertility.com

MITOCHONDRIAL HEALTH, OOCYTES AND 
UBIQUINOL

Improvement in oocyte quality by improving 
mitochondrial health

Improve ovarian reserve, poor response to ovarian 
stimulation, advanced age, PCOS – anything that 
presents with fewer, less competent or mature oocytes

Protects female gametes from OS – declining 
concentration 
in follicular fluid

Rodríguez-Varela & Labarta, 2021; Xu et al., 2018 ; Turi et al., 2012 
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MITOCHONDRIAL HEALTH, 
OOCYTES AND UBIQUINOL

Dose is proven to be the most important variable in 
outcome….
o Enhancement in oocyte quality seen in poor responders with 

minimally effective dose at 600mg/day
The acceptable daily intake (ADI) of CoQ10 has been set at 
12 mg/kg/day. This is calculated from the no-observed-
adverse-effect level (NOAEL) by applying a safety factor of 
100 (i.e >600 mg/day for adults weighing 50 kg) 

Rodríguez-Varela & Labarta, 2021; Xu et al., 2018 ; Turi et al., 2012; Hidaka et al., 2008
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METHYLATION
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METHYLATION DYNAMICS IN HUMAN CELLS

Xavier et al., 2019 
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OVERVIEW OF DNA METHYLATION DYNAMICS DURING 
MAMMALIAN DEVELOPMENT 

van der Reest et al., 2021 
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EPIGENETIC REPROGRAMMING CYCLES

Xavier et al., 2019 
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METHYLATION AND OVARIAN FUNCTION

Differences in methylation of genes correlate with ovarian 
dysfunction

Hormone activity (such as AMH)

Transcriptional regulation

Inflammation

Glucose metabolism

Insulin signalling

Dysregulated response to gonadotropins

Dysregulated steroidogenesis

Scarfò et al., 2022
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IMMUNOLOGY AND MICROBIOME
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MICROBIOME

I. Jiang et al., 2021 

© Leah Hechtman 2023 52



www.naturalhealthfertility.com

AGEING
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THE AGEING OOCYTE

van der Reest et al., 2021
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MOLECULAR PATHWAYS AND TARGETS OF 
REPRODUCTIVE SENESCENCE 

Secomandi et al., 2022 
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NAD AND PRECURSORS

Canto, 2022 
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NAD PATHWAYS AND FEMALE FERTILITY

Reproductive aging in female mammals is an irreversible process that 
accompanies decreased levels of NAD+

NR or NMN supplementation has helped to alleviate reproductive 
decline in aging female mice, in which it was found to increase NAD+ 
in oocytes from mice suffering fertility decline. NMN 
supplementation effectively improves the quality of maternally aged 
oocytes by restoring their mitochondrial function and enhancing 
meiotic competency, fertilization ability, and subsequent embryonic 
development potential

Bertoldo et al., 2020; Miao et al., 2020; Q. Yang et al., 2021 

© Leah Hechtman 2023 57



www.naturalhealthfertility.com

FEMALE FERTILITY AND NAD+

NMN supplementation 
reverses the declining 
quality of maternally aged 
oocytes 
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THERAPEUTIC APPROACHES TO RESTORE NAD+ 
LEVELS AND IMPACT ON HEALTH

Fasting

Caloric restriction

Sports activity

Sleep and circadian rhythm 

Low glucose availability

Heat shocks

Cold therapy

Poljsak et al., 2020; L. Liu et al., 2018; Palmer et al., 2021; Covarrubias et al., 2021
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ZINC

Garner et al., 2021
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ZINC

Garner et al., 2021 
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RESVERATROL

Sirotkin, 2021 
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SELENIUM

Lima et al., 2022 
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GLUTATHIONE

Mitochondria rely on a 
redox buffering network 
composed of reduced 

GSH and peroxiredoxins 
(Prx) to quench ROS 

generated by nutrient 
metabolism 

Calabrese 2017; Scirè 2018
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CA2+-SIGNALLING TOOLKIT IN 
OOCYTES

Wakai 2019
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VITAMIN D: IMPACT TO OVARIAN TISSUE

Cholecalciferol stimulates
• Progesterone production by 13%

• Oestradiol production by 9%

• Oestrone production by 21%

Parikh 2010
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VITAMIN D RECEPTOR (VDR)

Interest in the reproductive functions of vitamin D 
surfaced following the discovery of the vitamin D 
receptor (VDR) and the metabolizing enzyme 1α-
hydroxylase in the decidua, placenta, ovary, 
endometrium and pituitary gland

VDR is expressed in ovarian granulosa cells and 
fallopian epithelial cells and this expression increases 
during pregnancy 

67

Dabrowski, 2015; Mousa 2016
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VITAMIN D: HORMONE REGULATION

Placental steroidogenesis 

Decidualization of the endometrium through 
different signalling pathways of the VDR

]

Aleyasin 2011
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SENOTHERAPIES

Secomandi et al., 2022 
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X. Ma et al., 2022 
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DIETARY

Skoracka et al., 2021 
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NUTRIGENOMICS

Fabozzi et al., 2021 
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Thank you


	Foundational fertility
	Disclaimer
	Disclosures
	outline
	The dance
	Basic steps
	Complicated steps
	Talking points
	Representation of all the detected and reported microbiota (rev
	Continued…
	It all starts with THE egg
	Ovarian folliculogenesis
	Progression and regulation of ovarian folliculogenesis
	Ovarian Follicle Classification  
	Assessments
	Assessing the female patient
	Other Assessments
	aetiology
	Multifactorial aetiology
	Summary of reproductive outcomes after early-life nutritional a
	Alcohol
	Obesity
	Exercise balance
	Sleep
	sleep
	Smoking
	Heavy metals
	radiation
	microplastics
	Endocrine disrupting chemicals (EDCs)
	BPA
	Pthalates
	Mitochondrial health
	Mitochondrial transference Stages of oogenesis and the timing o
	Mitochondrial cycle in the female germline
	Mitochondrial transference
	Mitochondrial health in females
	Oocyte nuclear epigenetic modification by mitochondrial metabol
	The miraculous oocyte
	Effects of environmental stressors on the oocyte mitochondria
	Oocyte deterioration & mitochondrial health
	Coenzyme Q10 (CoQ10) and female fertility
	Coenzyme Q10 (CoQ10) and female fertility (2)
	Mitochondrial health, oocytes and ubiquinol
	Mitochondrial health, oocytes and ubiquinol
	methylation
	Methylation dynamics in human cells
	Overview of DNA methylation dynamics during mammalian developme
	Epigenetic reprogramming cycles
	Methylation and ovarian function
	Immunology and microbiome
	Microbiome
	ageing
	The ageing oocyte
	Molecular pathways and targets of reproductive senescence
	NAD and precursors
	NAD pathways and female fertility
	Female fertility and NAD+
	Therapeutic approaches to restore NAD+ levels and impact on hea
	Zinc
	Zinc (2)
	Resveratrol
	Selenium
	Glutathione
	Ca2+-signalling toolkit in oocytes
	Vitamin D: Impact to ovarian tissue
	Vitamin D receptor (VDR)
	Vitamin D: Hormone regulation
	Senotherapies
	Slide 70
	Dietary
	Nutrigenomics
	Slide 73

