
11.4 – HL HUMAN REPRODUCTION 

 

Gametogenesis  

Gametogenesis is the process by which diploid precursor cells undergo meiotic division to 

become haploid gametes (sex cells) 

■  In males, this process is called spermatogenesis and produce spermatozoa (sperm) 

■  In females, this process is called oogenesis and produce ova (eggs) 

 

The process of gametogenesis occurs in the gonads and involves the following steps: 

■  Multiple mitotic divisions and cell growth of precursor germ cells 

■  Two meiotic divisions (meiosis I and II) to produce haploid daughter cells 

■  Differentiation of the haploid daughter cells to produce functional gametes 

 

 

 

 

  



Oogenesis  

➔ The process of making eggs  

◆ In a woman's ovary  

1. Oogonia divide by mitosis before birth (diploid)  

a. One cell stays oogonium  

b. Other cell grows and becomes primary oocyte  

i. Which begins meiosis but pauses in Prophase I  

2. At birth, women have primary oocytes  

3. Beginning at puberty, pituitary releases FSH, which causes primary oocyte to divide by meiosis, 

becoming a secondary oocyte 

a. Cytoplasm divides unequally, forming one big secondary oocyte, and a small "polar 

body" 

4. LH released by pituitary causes the ovulation of the secondary oocyte, which then begins 

Meiosis II  

a. Pauses in metaphase II until fertilization 

 

➔ On average, one egg develops every 28 days from puberty to menopause 

 

 

 
  



Spermatogenesis  

➔ Spermatogenesis describes the production of spermatozoa (sperm) in the 

seminiferous tubules of the testes 

◆ The process begins at puberty when the germinal epithelium of the 

seminiferous tubules divides by mitosis 

➔ Spermatogonia divide my mitosis, making more spermatogonia. One of these 

undergoes a period of cell growth, becoming primary spermatocytes 

➔ The primary spermatocytes undergo meiosis I to form two haploid secondary 

spermatocytes 

◆ This is triggered by FSH released by the pituitary 

➔ The secondary spermatocytes do meiosis II, forming four haploid daughter cells 

(spermatids) 

◆ This is triggered by testosterone released by Interstitial/Leydig cells between the 

seminiferous tubules 

➔ The spermatids then undertake a process of differentiation in order to become 

functional sperm cells (spermatozoa) 

◆ They are nourished during this process by Sertoli/Nurse cells 

 
  



Compare Oogenesis and Spermatogenesis  

 

Spermatogenesis  Oogenesis  

Makes sperm in Men  Makes egg in woman  

Makes four sperm Makes one egg  

Equal cytoplasm division  Unequal cytoplasmic division (one egg and 2-3 
polar bodies)  

Starts at puberty until death  Starts before birth, pauses until puberty, then 
continues until menopause  

Make sperm continuously  Develops 1 egg every 28 days  

Release millions  Releases 1 egg around 28 days  

Both involve FSH and LH  

Both involve mitosis followed by cell growth  

Both involve meiosis, going from diploid to haploid  

Both involve differentiation 

 

  



Seminiferous tubule  

■  The testes are composed of seminiferous tubules which produce sperm 

■  Each tubule is surrounded by a basement membrane which is lined by spermatogonia 

cells (= germinal epithelium) 

■  The spermatogonia will divide by mitosis to make more spermatogonia and also primary 

spermatocytes (which divide by meiosis to make spermatids) 

■  The spermatids differentiate into functional sperm (spermatozoa), which are then 

released into the lumen of the tubule 

■  These developing spermatozoa are nourished by Sertoli cells, which reside in the tubule 

lining 

■  Outside of the tubules are blood capillaries and interstitial cells (Leydig cells) which 

produce testosterone 

 

 

 



 

Ovary  

■  The ovary contains follicles in various stages of development 

■  These follicles will develop over the course of a menstrual cycle  

■  Follicles contain egg cells that have been paused in prophase I (primary oocytes) 

■  Some of these follicles will develop each month into primary follicles and then 

secondary follicles 

■  Each cycle, one follicle will develop and grow, then rupture during ovulation to release 

the secondary oocyte 

■  The empty follicle will develop into the corpus luteum, which secretes progesterone 

■  Eventually the corpus luteum will break down 

 

 

Sperm /ovum  

 

EGG STRUCTURE 

Polar Body  - unused cell from meiosis  



Corona Radiata - left over cells from the follicle  

Cortical granules - vescicles holding enzymes that will harden the zona pellucia when the first 
sperm enters 

Zona pellucida - protein/jelly layer around egg  

 

 

SPERM STRUCTURE 

Acrosome - vesicle of hydrolytic enzymes  

mitochondria - gives energy  

centriole - controls protein fibers  

protein fibers - move flagellum to swim 

  

  



Fertilization  
➔ Fertilization = when gametes fuse to make a diploid zygote  

➔ Fertilization can be internal or external  

◆ Internal  

● Gametes meet inside the body  

○ Through sexual intercourse  

● Common in terrestrial animals  

○ Otherwise gametes dry out  

◆ External   

● Gametes meet outside body  

○ Gametes released in the environment  

● Common in aquatic animals  

○ Often synchronized gamete release 

 

Fertilization in Humans  

1. Men ejaculates sperm into vagina  

2. Sperm swim up vagina, through cervix and uterus into oviduct  

3. Egg released from ovary (ovulation) into oviduct  

4. Sperm and egg meet in oviduct  

5. Sperm pushes through corona radiata  

a. Leftover cells from follicle  

6. Sperm membrane touches zona pellucida, so sperm releases acrosomal enzymes by exocytosis  

7. Enzymes do hydrolysis to dig through zona pellucida 

8. Sperm membrane touches and fuses with egg membrane  

9. Sperm haploid nucleus moves into egg  

10. This causes egg to release Na+ and depolarize  

a. Disables other sperm nearby = "fast block to polyspermy" 

11. Cortical granules fuse with egg membrane, and release enzymes by exocytosis 

12. This hardens the zona pellucida so no more sperm can enter 

a. = “slow block to polyspermy” 

 



Embryonic development 

 
➔ Fertilization takes place in the oviduct, forming a diploid zygote  

➔ Zygote begins dividing by meiosis forming a morula (a ball of cells) 

➔ Morula differentiates into blastocyst: 

◆ Hollow ball of cells  

◆ Inner cell mass will develop into baby  

➔ Blastocyst leaves oviduct, entering uterus and implanting into endometrium  

➔ Implanted blastocyst releases HCG = "human chorionic gonadotropin" 

◆ HCG maintains corpus luteum  

● Corpus luteum secretes progesterone, preventing menstruation  

◆ HCG can be detected in urine to test for pregnancy  

● Using monoclonal antibodies / ELISA test  

➔ After a few weeks, grown placenta produces progesterone so embryo stops producing HCG  

◆ Corpus luteum not needed and breaks down  

  



Placenta structure and function  

➔ Placenta = a disk shaped organ by the fetus  

➔ Placenta releases hormones  

◆ Progesterone to maintain endometrium/prevent menses  

◆ Progesterone and estrogen to inhibit release of FSH/LH  

◆ Estrogen to develop mammary glands 

➔ Placenta facilitates exchange between fetus and mother  

◆ From mother to fetus  

● Water, oxygen, amino acids, antibodies by diffusion  

● Glucose/sugar by facilitated diffusion  

◆ From baby to mother  

● Urea, carbon dioxide, water  

● HCG in early pregnancy  

➔ Placenta is designed for exchange 

◆ Villi grow into endometrium  

● Microvilli to increase SA for diffusion  

◆ Intervillous spaces filled with pools of mother's blood  

◆ Connected to umbilical cord going to fetus  

● Two arteries going from baby to placenta  

● One vein going from placenta to baby  

➔ Amniotic fluid protects baby  

◆ Baby is floating in amniotic fluid  

● Keeps baby's skin moist  

● Prevents blunt damage  

  



Human Birth  
➔ Gestation = Pregnancy 

➔ Labor = Process of giving birth  

 

1. Before birth progesterone levels drop 

a. So, the endometrium begins detaching 

2. Before birth estrogen levels increase 

a. Creates oxytocin receptors on the myometrium 

3. Baby releases prostaglandins  

a. Prostaglandins cause first contraction  

4. Contraction pushes baby down against cervix  

5. Pressure against cervix triggers nerve to brain, causing release of oxytocin by pituitary 

6. Oxytocin causes uterine muscles to contract  

a. Pressure against cervix triggers nerve to brain, causing release of more oxytocin  

7. Positive feedback then causes more and more oxytocin released and more contractions until 

baby is born  

 

 

Gestation and weight in animals  
➔ Generally, bigger animals have longer pregnancies 

◆ Other factors are important too, including human skull size 

 

 


