
Reproductive Ageing – Lecture 21 & 22 Summary 

Trends in childbearing age;  

- Developed countries – age of childbearing is increasing 

- AUS; 2000 = 29.8, 2006 = 30.8 (median age of childbearing) 

- Last decade; peaks have shifted from 25-29 year old to 30-34 year old women for fertility rates 

- Age of fatherhood has also increased  

- Rates of <30 year women are declining whereas >30 year women are rising.  

- The median age for women to have their first child is now around 31.  

- Replacement level = 2.1 (to maintain population), decreasing to 1.7 babies/woman in 2000. 

▪ Global drop in fertility rates 

Factors affecting fertility;  

- Most women are not continuously producing (used to be kid and kid…) 

- Limited by; 

▪ Social/religious practices/traditions 

▪ Contraception and abortion (higher rates) 

▪ Pathology (subfertility and infertility) – higher rates 

- Age is the single most important determinant of male and female fertility.  

- Women have a large decline in natural fertility after age 35. 

▪ Maximum fertility is at 22 (fecundability – probability that conception will occur) 

- IVF can assist with the effects of declining fertility but not treat it – age is still a factor that 

reproductive technologies cannot overcome.  

Male infertility; 

- Males can contribute to infertility as well but their contribution appears to be limited.  

▪ Some studies suggest semen parameters don’t really change.  

▪ Other studies suggest they do;  

• Volume, motility, morphology or something else wrong with them? 

- Some evidence to suggest that there is accumulated DNA damage to sperm as men age. 

▪ Environmental toxins 

▪ ROS 

- Young vs. old sperm; same ability to fertilise  

▪ Capable of undergoing normal capacitation and acrosome reactions 

- Study;  

1. Young male & young female (<30years) 

2. Young male & older female (>33 years) 

3. Older male (>50 years) & older female (>35 years) 

• Rates of pregnancy in 2 & 3 similar, rates for 1 2x higher than 2 & 3. 

• Suggests that female age is contributing to infertility more than male age.  

Female infertility;  

- Trend for women to delay having first child (social/economic pressures) and a decrease in 

fecundity/fertility with age 

▪ Therefore, more women are experiencing fertility problems. 

- Reduced fertility – evidence from POF patients;  

▪ Evidence suggests that at the last 13 years before menopause – there is a dramatic fall in 

the fertility of women 

▪ POF women experience this sooner than normal women (but still 13 years prior) 

- Related to egg quantity and quality;  

▪ Males have a constant supply of egg because of SSCs 

▪ Once female eggs are recruited, they can’t go back and there is constant recruitment 

through life, leading to a decrease in supply. 

▪ Finite egg supply – after recruitment they are either ovulated or they die. 



▪ Age 38 – large decline from here in egg supply 

- Critical number of follicles;  

▪ 13 years before menopause = ~25000 follicles in the ovaries 

▪ 1000 remain at menopause 

▪ Fertility therefore drops b/w the age of 38-51 (last 13 years) 

- Chronological age/biological age for women;  

▪ Chronological (how old you are) 

▪ Biological (how many eggs are left) 

• Related to one another 

• Biological = subject specific  

▪ Two women (same age) may have different biological ages.  

▪ Prediction of biological age? 

• Ultrasound (total ovarian volume) 

• Measure AMH levels → hormone secreted by small growing follicles 

▪ Less follicles → less AMH 

• Measure FSH levels (levels rise close to menopause) 

▪ Fewer follicles → more FSH 

- Follicle number; 

▪ Important predictor of fertility 

▪ COC prevents ovulation but cells are still recruited and then die → doesn’t preserve follicle 

growth 

▪ Controlling follicle recruitment could lead to tumours → deletion of genes for cell death → 

inhibits normal cell death somatically.  

▪ ART/IVF; collects a lot of eggs using hormone stimulation BUT recruitment of follicles is 

hormone independent. Therefore, no effect on recruitment  

• Can overcome some fertility issues but cannot compensate for the decline in female 

fertility with age. 

- Biologically better to reproduce younger 

▪ Egg quality and quantity declines with age 

▪ BUT social/economic pressures → having babies when we are older 

▪ IVF does not address egg quality → bypasses natural selection processes 

Aneuploidy;  

- Incorrect number of chromosomes due to errors in cell division 

- Risk increases with age 

- Embryo loss;  

▪ 35% result in spontaneous abortions 

▪ 4% in still births 

▪ 0.3% in livebirths  

- Leading cause of embryo loss, mental retardation and developmental disabilities → most 

pregnancies are lost b/w 6-8 weeks (body senses that something is not right).  

- Key known cause of pregnancy loss 

- Ageing → fewer and poorer quality oocytes (even using IVF → might be aneuploidal, bypass 

natural abortion → might evolutionarily alter human genome).  

- Incidence much higher in humans than other mammals such as mice and pigs.  

- How to detect aneuploidy → pre-implantation genetic diagnosis analysis (take 1 cell from embryo 

and test it – take from ICM since it is pluripotent & it doesn’t affect growth of embryo). 

▪ 2 methods; 

• Chromosome spreads: traditional – look at chromosomes from the embryo.  

• Fluorescence in situ hybridisation (FISH): look at chromosomes in the polar body. 

- Amniocentesis → small sample of amniotic fluid from around the baby → contains some baby 

cells (hold genetic information) – done to detect down syndrome – find out gender of baby too.  

- Origins of aneuploidy;  

▪ Sperm or egg errors (before or after fertilization)  



▪ Errors occur in meiosis I or II 

▪ Down syndrome & many other aneuploidies → occurs in meiosis I 

▪ Female MI is error prone → incidence increases with maternal age 

• Decrease egg quality → increase likelihood of aneuploidy 

- Strong correlation b/w aneuploidy and age independent of race, geography, socioeconomic 

status, etc. 

▪ Young females → aneuploid embryos are generated when homologues are poorly 

recombined 

▪ Older females → homologues are normally recombined (what’s wrong with the eggs than?) 

Reasons for rise in aneuploidy with female age;  

- Hormonal changes (FSH); 

▪ Loss of follicles over time → no feedback loop on pituitary, increased levels of FSH and LH 

• Increases in aneuploidy after FSH treatment 

▪ AMH (anti-Müllerian hormone), inhibin B, oestradiol all decrease with age.  

- Remaining eggs in ovary are poor quality (short telomeres) 

▪ Some evidence that 

the PGCs that enter 

meiosis last in ovary 

are ovulated last 

▪ Decrease in length of 

telomeres (replicative 

senescence) 

• If cells aren’t 

undergoing 

meiosis they are 

going through mitosis 

• More cycles of mitosis → more telomere shortening 

• Follicles recruited last are those that have decreased telomeres as they underwent 

mitosis longer (when they were waiting to undergo meiosis). 

• Essentially → the best eggs are ovulated early 

▪ Telomeres are first to pair up during homologous recombination (shortly after oocyte is 

made in the ovary) 

• Shortest telomeres → poor ability to undergo normal recombination. 

- Environmental damage 

▪ Like BPA (used in manufacture of plastic bottles) 

• Has estrogenic activity – suggests estrogen signalling pathways might be needed to 

control chromosome segregation  

- Diet and oocyte metabolism 

▪ Calorie restricted mice → age related aneuploidy is delayed 

▪ Amounts of mitochondria and ATP in old calorie restricted mice → similar to well fed young 

mice. 

▪ Chromosome separation → highly ATP dependant  

▪ Drug induced diabetes in mice → lowers ATP and increases aneuploidy. 

- Deterioration in spindle assembly check point (SAC) and cohesins (keep meiosis occurring) 

▪ Cohesins → keep chromosome together 

• Loaded onto chromosomes during s-phase (in foetus) 

• Must stay functional until oocyte matures (meiosis I) 

• If damaged, chromosome will fall apart → no longer held together 

▪ SAC; prevents MI if homologues are not properly attached to microtubules 

• Deteriorates as women get older? 

• Mad2 and Bub1 mRNA levels lower in eggs from older women (involved in SAC) 


