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specialises in fertility, pregnancy, and comprehensive reproductive health.
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Hormonal Therapies and 
Mitochondrial Demands

A New Era of Women’s Care
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Disclosures
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● Clinical Advisory Board – Invivo Healthcare
● Director, Dr Leah Hechtman  |  Natural Health and 

Fertility Education
● Director, The Natural Health and Fertility Centre
● Executive, NHAA Sexual and Reproductive Health SIG
● Lecturer – Various
● Panel and Board member – Association of 

Naturopathic Practitioners (UK)
● Patron - College of Naturopathic Medicine (CNM)
● Product advisor - Various
● Scientific Advisory Board – Kaneka Corporation
● Scientific Advisory Board – MINDD Foundation
● Scientific Advisory Board – MothersBabies
● Scientific Advisory Board – NutriPATH Pathology
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The hallmarks of a woman’s life 

in utero infancy, 
toddler childhood puberty reproductive 

years
pregnancy, 

breastfeeding
peri-

menopause
post 

menopause
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Trigenerational wisdom
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What makes a woman a woman?

10



© Dr Leah Hechtm an

Mitochondria and steroidgenesis
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Steroidgenesis
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Two-cell, two-gonadotropin 
hypothesis
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Xiao et al., 2023
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Al-Suhaimi et al., 2024
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Mitochondria produce and 
export citrate which is the 
main cholesterol precursor

15
Melchinger & Garcia, 2023
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Pregnenolone (P5); 11-Deoxycortisol (C1); Cortisol (C2); Testosterone (T); and Estradiol (E2).

(Melchinger & Garcia, 2023

Cholesterol synthesis Steroid hormone synthesis
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What about the oocyte?
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Telfer et al., 2023
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Oocytes house approximately 
100,000 mitochondria
compared with about 
1000-2500 mitochondria in 
other human cells
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Moura 2025

Estimated number of mitochondria per cell from various mammalian cell types.
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Mitochondria = 
energy supply centre 

within oocytes

CoQ10 acts as 
cofactor for ATP 

production

Ubiquinol deficiency 
linked to hormone 
loss, infertility and 

poor embryonic 
development 
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Ju et al., 2024
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Mitochondria and 
women’s health
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What makes a healthy oocyte?

● Mitochondrial function.
● Granulosa cell mitochondria – maintains the antioxidant 

system to protect oocytes from oxidative stress.

An et al., 2024



© Dr Leah Hechtm an27
Ju et al., 2024
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Yildirim & Seli, 2024
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Song et al., 2024
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Al-Suhaimi et al., 2024
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The humble mitochondria 
shouldn’t be so humble…
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Function Physiology

Signaling Organelles Retrograde, Metabolite, Reactive Oxygen Species (ROS), and Calcium Signaling

Aerobic Respiration
Citric Acid Cycle (Mitochondrial Matrix), Electron Transfer and ATP production 
(inner mitochondrial membrane)

Ion Regulation Calcium Signaling and Electrochemical Gradient (inner mitochondrial membrane)

Haemostasis Platelet Activation

Cell Growth ATP Supply, Metabolic Intermediates

Redox Stress 
Management

Reactive Oxygen Species (ROS) Production, Antioxidant Defense

Apoptosis Cytochrome c Release, Mitochondrial Permeability Transition Pore (MPTP)

Metabolism ATP production, Nutrient Breakdown Pathways, Biosynthesis Precursors

Stress Management Mitophagy, Mitochondrial Biogenesis

Immune Responses Inflammasome Activation, Metabolic Shift, Autophagy and Mitophagy

Al-Suhaimi et al., 2024
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Some newer findings for the 
roles of the mitochondria
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For mitochondria to achieve all 
this it needs…
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Ubiquinol
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As women age oocytes, become 
increasingly susceptible to 

oxidative stress, mitochondrial 
dysfunction

41 Derbyshire, 2025
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Ubiquinol makes up approximately 95% of 
all CoQ10 circulating in the body 

42 Derbyshire, 2025



© Dr Leah Hechtm an43

Our beloved Ubiquinol has some new achievements

● Endogenous synthesis of CoQ10 requires tyrosine participation and eight 
vitamins, thus is a complex process affected by status of other micronutrients. 

● In humans at least 10 genes are required for Ubiquinol biosynthesis and 
mutations in any of these may impact on CoQ10 status and result in deficits. 

● Secondary CoQ10 deficiencies are more common than primary deficiencies 
and result from causes other than defects in its biosynthesis. Depletion of 
CoQ10 levels can result from defective variants in genes unrelated to 
CoQ10 biosynthesis, the effects of ageing, exercise, prescription-type 
medications, availability of lipoprotein bloodstream carriers, and various 
illnesses. 

Derbyshire, 2025, Staiano et al., 2023, Fernández-Ayala DJM, 2014  
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Ubiquinol makes hormones reset

● Several RCTs recruiting women with PCOS have 
shown that 200 mg/d CoQ10 can improve hormone 
profiles (namely reductions in testosterone) and the 
chances of ovulation induction. 

Derbyshire, 2025



© Dr Leah Hechtm an45

HRT and COC diminishes Ubiquinol

● HRT reduces blood levels of Ubiquinol.
● COC reduces blood levels of Ubiquinol.

○ Low Ubiquinol = under functioning mitochondria = ageing

Mantle & Hargreaves, 2023
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Further research

● In a study of CoQ10 supplementation in women undergoing 
IVF treatment (200 mg for 60 days before and throughout 
the IVF cycle), coenzyme Q10 supplementation was 
positively correlated with several in vitro fertilization 
outcomes

Li, Yang, & Liu, 2024
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Further research

● A pilot study indicated that in women aged <36 years, 
Ubiquinol (150 mg/d) was associated with a significant 
improvement in menstrual “Control”; in women >36 years, 
it was associated with significant improvement in 
premenstrual and menstrual “Control” and premenstrual 
“Negative affect”.

Kinoshita, Maruyama, Katakami, & Sakiyama, 2025 



© Dr Leah Hechtm an48

Further research

● In a meta-analysis of antioxidants used in women with 
ovarian aging during IVF, CoQ10 tended to be more 
effective than melatonin, myo-inositol, and vitamins. 

● Subgroup analysis on CoQ10 indicated that 30 mg/d for 3 
mo before the controlled ovarian stimulation cycle was 
the optimal regimen, and women with diminished ovarian 
reserve were the most appropriate population to benefit 
from CoQ10 treatment, especially those aged <35 y.

Shang, Song, He, & Wu, 2024
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Further research

● Improved pregnancy rate when combining CoQ10 
and Omega 3 fatty acids for infertility patients.

Ozdemir et al 2019
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Classification Drug Mechanism

Improve mitochondrial 
energy metabolism

Ubiquinol, vitamin E, vitamin C, 
astaxanthin, L-carnitine, melatonin, 
quercetin, resveratrol, metformin, 
ginsenoside Rb1

Reduce superoxide radicals and 
scavenge hydrogen peroxide

Ginsenoside Rb1 Akt-FOXO1 interaction

Metformin Regulation of calcium ion homeostasis

NAD⁺ nucleoside Promotes TCA cycle

Coordinate mitochondrial 
quality control

Ginsenoside Rg1, Ubiquinol SIRT1 or PGC1α activator

Melatonin, metformin AMPK activator

Resveratrol, Ubiquinol Upregulate Parkin-induced 
mitochondrial autophagy

NAD⁺ nucleoside Mitochondrial autophagy enhancers

Regulating mitochondrial 
apoptosis pathway

Metformin Inhibit release of BAD and caspase

Resveratrol Inhibition of caspase 3 and BAX, 
upregulation of BCL2
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2 humble ingredients create the essence of who we are



© Dr Leah Hechtm an52

Supporting the future of mitochondrial health through science-led collaboration with leading clinicians, 
researchers, and educators in advancing Ubiquinol science and clinical application. 

Scan QR to learn more:

DR LEAH HECHTMAN PhD
Naturopathic Clinician & 

Researcher

BOBBY MEHTA
Pharmacist &

Educator

PROF ALAN BENSOUSSAN
Emeritus Professor of 
Integrative Medicine

GERALD QUIGLEY
Pharmacist & 

Master Herbalist

DR ROSS WALKER
Chairman of the Board
Integrative Cardiologist

DR DENISE FURNESS PhD
Geneticist & 
Nutritionist

Kaneka Ubiquinol Scientific Advisory Board 
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www.drleahhechtman.com

With gratitude



THANK YOU
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