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OUTLINE

• The components of healthy male fertility 

• Appropriate assessments and interpretation 

• Influencing male fertility – treatment strategies, 
prescriptions, recommendations 
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THE HUMBLE SPERMATOZOA
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Dai et al., 2021 
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THE JOURNEY OF A 
SPERMATOZOA

Yoshida et al., 2008 
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DISRUPTION OF 
SPERMATOGENESIS

• CBAVD congenital bilateral absence of the vas deferens, CUAVD congenital unilateral absence of vas deferens, IEO idiopathic epididymal obstruction, APKD adult polycystic kidney 
disease, BEDO bilateral ejaculatory duct obstruction, ICS immotile cilia syndrome, HPV human papillomavirus, HSV herpes simplex virus, HBV hepatitis B virus, HCV hepatitis C virus, 
HCMV human cytomegalovirus, IHH isolated hypogonadotropic hypogonadism, CHH congenital hypogonadotropic hypogonadism, LH luteinizing hormone, FSH follicle-stimulating 
hormone

Dimitriadis et al., 2017 
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ASSESSMENTS
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ASSESSING THE MALE PATIENT
• Semen analysis

• Time of collection
• Volume
• pH
• Agglutination
• Viscosity
• Count
• Morphology
• Motility – progressive %, motile vs immotile
• DNA fragmentation
• Sperm antibodies
• Semen culture
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TYPES OF ANALYSES
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Le Tortorec et al., 2020 
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OTHER ASSESSMENTS
GENERAL
• FBC
• UEC/LFT
• Fasting lipids
• Full iron studies +/- HFE
• Vitamin D3
• T (free and bound), P4, FSH, LH, PRL, E2, 

DHEA-S
• TSH + as needed
• Fasting glucose, insulin, HbA1c, HOMA
• Full STI panel
• Infective screen – EBV, CMV, HSV1/2, 

HHV6, Mycoplasma, Ureaplasma
• MSU
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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
• Seminal microbiome
• Others as indicated
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AETIOLOGY
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MULTIFACTORIAL AETIOLOGY

Leisegang & Dutta, 2021 
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ALCOHOL AND FERTILITY

Finelli et al., 2021 
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ALCOHOL AND FERTILITY

Finelli et al., 2021 
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SLEEP AND FERTILITY

Sciarra et al., 2020 
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TOBACCO AND FERTILITY

Omolaoye et al., 2022 
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Leisegang & Dutta, 2021 
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PHARMACEUTICALS AND 
FERTILITY

K. Anderson et al., 2010 
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AGE AND SPERM HEALTH

J.-J. Wang et al., 2022 
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ACCUMULATION OF OXIDATIVE 
DAMAGE AND AGEING

Gunes et al., 2016 
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OBESITY AND SPERM HEALTH

Barbagallo et al., 2021  
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ENVIRONMENTAL
• Levine et al. Temporal trends in sperm count: a systematic 

review and meta-regression analysis. Hum Reprod Update 
2017; 23: 646-659.
• between 1973 and 2011, found an average decline in mean sperm 

concentration of 1.6% per year, and an overall decline of 59.3%
• Levine et al. Temporal trends in sperm count: a systematic 

review and meta-regression analysis of samples collected 
globally in the 20th and 21st centuries. Hum Reprod Update 
2022
• A follow-up to the 2017 meta-analysis - sperm count is declining at 

an accelerated pace - 2.64% post-2000 and an overall fall of 62.3%, 
decline of ~4.70 million/year
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IMMUNOLOGY AND MICROBIOME
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INFECTION AND SPERM 
HEALTH

Hasan et al., 2022 
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DIFFERENT PARTS OF SPERM STRUCTURE AND 
THE IMPACT OF DIFFERENT BACTERIA

Farsimadan & Motamedifar, 2020 
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PATHOGENS AND SPERM 
HEALTH

Farsimadan & Motamedifar, 2020 
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VIRUSES AND MALE GUT

Le Tortorec et al., 2020 
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VIRAL INFECTIONS AND 
TESTICULAR PRETURBATION

Le Tortorec et al., 2020 
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INDIVIDUAL VARIABILITY 
FACTORS 

Tomaiuolo et al., 2020 
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Lundy et al 2021
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STRATEGIES TO ADDRESS 
SEMINAL MICROBIOME

• Investigate comprehensively – semen, urine, GIT

• Investigate both partners

• Sexual debut influence

• pH variables

• Address infection thoroughly 

• Microbiome restoration 
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MITOCHONDRIAL HEALTH
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MITOCHONDRIAL DYSFUNCTION

J.-J. Wang et al., 2022 
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ANTIOXIDANTS

J.-J. Wang et al., 2022 

© Leah Hechtman 2023 



www.naturalhealthfertility.com

SOURCES OF OXIDATIVE 
STRESS

Roychoudhury, S., 2017
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SPERM-OOCYTE INTERACTION IS SENSITIVE TO THE 
REDOX BALANCE
Dutta et al., 2019; Kothari et al., 2010, Henkel & Agarwal, 2020, Dutta et al., 2020; 
Khosrowbeygi & Zarghami, 2007; Otasevic et al., 2020, Agarwal et al., 2021, Otasevic et al., 
2020
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AGEING AND 
THE MITOCHONDRIA

• Vicious cycle between 
mitochondrial 
dysfunction and 
oxidative stress 
damage 

40

Rodríguez-Varela & Labarta, 2021 
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ROLE OF SPERM MITOCHONDRIA IN 
HEALTH

Gualtieri, Kalthur, Barbato, Di Nardo, et al., 2021
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MITOCHONDRIAL DYSREGULATION AND ROS 
LEAKAGE – EFFECT ON SPERM FUNCTION
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MITOCHONDRIAL HEALTH IN 
MALES

• Mitochondria are essential in several sperm functions and through ATP production, they 
regulate spermatogenesis, capacitation, induction of acrosome reaction, oocyte fusion, and 
fertilization

• Several sperm mitochondrial proteins were found to undergo capacitation-dependent 
tyrosine phosphorylation, indicating that mitochondrial functionality is required for sperm 
capacitation.

• High mitochondrial membrane potential (MMP) has been suggested to be necessary for 
acrosin activity, induction of AR and maintenance of chromatin integrity of human sperm

• Several studies proposed that assessment of MMP predicts the sperm fertilization 
competence both in natural conception and IVF

• Mitochondria represent the major source of ROS and reactive nitrogen species (RNS) in 
sperm and have a central role in redox signalling that drives fundamental events in the 
sperm life such as the activation of motility, hyperactivation, capacitation, AR, and 
fertilization

Ankel-Simons & Cummins, 1996; Rajender et al., 2010; Vertika et al., 2020; Durairajanayagam et al., 2021; Y.-J. Park & Pang, 2021; Shivaji et al., 2009; Gallon et al., 2006; G. Zhang et al., 2019; Marchetti et al., 2012; Sousa et al., 2011; 
Vončina et al., 2016; Moraes & Meyers, 2018
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UBIQUINOL VS UBIQUINONE

• Over 99% of CoQ10 in 
circulation exists in the 
UBIQUINOL form in 
human subjects 
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UBIQUINOL
The dual nature of CoQ10 as a pro-oxidant and 

antioxidant makes it a key regulatory element of the 
oxidative state balance in the cell

Insufficient CoQ10 levels could lead to
•diminished mitochondrial respiration activity
•which may result in lower ATP production, less ROS 
counteraction, increased OS, mitochondrial damage, and 
subsequent mitochondrial dysfunction

Rodríguez-Varela & Labarta, 2020; Rodríguez-Varela & Labarta, 2021
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UBIQUINOL
• This shapes a positive feedback system, in which lower 

mitochondrial activity may lead to increased OS damage, 
which subsequently induces mitochondrial impairment 
and, thus, affects the activity of these organelles. 

• Therefore, OS can be caused by, or be the cause of, 
mitochondrial dysfunction, and insufficient CoQ10 levels 
may contribute to generate them both.

Rodríguez-Varela & Labarta, 2020; Rodríguez-Varela & Labarta, 2021
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UBIQUINOL AND MALE FERTILITY 
VIA MITOCHONDRIA/OS ACTIVITY

• CoQ10 supplementation in males has been investigated 

and is associated with improved sperm count, motility, 
density and morphology 

• One meta analysis found significant improvement in 
sperm motility and forward motility, without a significant 
impact on sperm count, sperm morphology, ejaculate 
volume or seminal plasma level of CoQ10 

• 3 RCTs, unknown preparations included 

Cirilli et al., 2021; Vishvkarma et al., 2020 
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UBIQUINOL AND MALE 
FERTILITY

Alahmar et al., 2021 
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PREGNANCY PREDICTION AND 
COQ10

Ubiquinol used
200mg/day
Best results >6/12

Alkmar, AT; Naemi, R., 2022
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ANTIOXIDANTS
Ubiquinol Improves count, motility, morphology, vitality, 

mitochondrial health, DNA, reduces ROS 600mg+/d

Carnitine Improves count, motility and morphology 25mg+/d

Lycopene Improves count, motility, reduces ROS 20-25mg+/d

NAC/GSH Morphology, volume, DNA fragmentation, protamine 
deficiency, reduces ROS 600-1000mg

Melatonin Reduced DNA damage, higher viability, motility 2-10mg/d

R-ALA Viability, motility, count, reduced DNA damage 600mg/d

Vitamin C Reduces ROS 1-2g/d divided doses

Vitamin E Reduces ROS 1000-1200mg/d

Zinc Inhibition of NADPH oxidase 50-150mg/d

Selenium Count, morphology, motility, vitality, DNA 
fragmentation 300mcg/d
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ZINC
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VITAMIN D
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IRON, COPPER AND SPERM 
HEALTH
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RESVERATROL
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METHYLATION
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DNA METHYLATION AND 
SPERMATOGENESIS

• Correct methylation of DNA ensures proper chromatin 
condensation in the sperm head, enabling sperm 
maturation and its ability in fertilization and post-
fertilization events

• Incomplete or abnormal condensation of the sperm 
chromatin results in damaged DNA, leading to the 
impairment of egg cell fertilization and/or reduction in 
pregnancy rates

• Everything he does changes DNA methylation
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METHYLATION CO FACTORS
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• Folate and its derivatives
• Vitamin B12 and products
• Vitamin B3 and NAD precursors (Tryptophan included)
• Methionine
• SAMe
• TMG
• Magnesium
• Zinc
• Vitamin B6
• GSH
• Others 
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AUTOPHAGY AND REPAIR
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NAD+ PRECURSORS AND 
CONVERSIONS
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THERAPEUTIC OPTIONS
• IV NAD+ - Only recognized effective means of clinically 

increasing systemic NAD+ levels
• NAD+ precursors - NA, NAM, NMN, NR, and nicotinic 

acid riboside (NAR), are likely to provide some benefits 
• Contrasting evidence indicates that NAD+ precursors 

are not equal in their beneficial pathways and the 
effects on their hosts

• The liver makes NAD+ from tryptophan and from orally 
delivered NR

Braidy et al., 2019; L. Liu et al., 2018; Palmer et al., 2021 
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MICRONUTRIENTS
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MICRONUTRIENTS
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MICRONUTRIENTS
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NUTRIENT AND SPERM IMPACT
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NUTRIGENOMICS
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NUTRIGENOMICS
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NUTRIGENOMICS
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Thank you

70
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