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HSTO3003: Cells and Development (Theory) Summary Notes 

1. The Male Gamete  

1.1 Overview of the gross anatomy of the male reproductive tract 

• Path of products released from testis: seminiferous tubules to 
epididymis to ductus deferens to urogenitary tract at the 
prostate  

• Pampiniform plexus of veins surround ductus deferens: cool 
down blood going into testis via testicular artery  

• Prostate and seminal vesicle form secretions that make up the 
ejaculate  

1.2 Outline the structure and functions of the testis 

• Connective tissue layers: tunica albuginea is visceral, tunica vaginalis is 
parietal  

• Sperm produced in the seminiferous tubules which drain into rete testes 
then to efferent duct and on to epididymis  

• Four major compartments of the testis  
o Vascular, interstitial, basal, adluminal  
o Stroma: vascular tissue, interstitial region containing fibroblasts, 

lymphatics, and Leydig cells  
o Basal and adluminal regions are in the seminiferous tubules  

• Two major functions:  
o Formation of spermatozoa in the seminiferous tubules  
o Hormone synthesis in the extra-tubular stroma  

• Cells and their functions:  
o Leydig cells produce testosterone  
o Myoid cells surround each seminiferous tubules: muscle 

cells that induce peristaltic action in seminiferous tubules 
o Sertoli cells ensure proper development of their associated germ cells: developing sperm sit between 

adjacent Sertoli cells  
• Blood-testis barrier: diffusion barrier caused by tight junctions between Sertoli cells with 2 major functions:  

o Prevents an immune response to developing gametes  
o Regulates microenvironment for gamete development  

1.3 Describe the process of spermatogenesis 

• Spermatocytogenesis: mitotic proliferation and clonal expansion  
o 6 rounds of mitosis in humans before cells enter meiosis  
o Every 12 days a population of spermatogonia is recruited for clonal expansion  
o 1 cell to 64 cells  

• Meiotic division: reduction  
o 2 rounds of cell division  
o Homologous recombination during meiosis allows for gene mixing before fertilization  
o Occurs once puberty has begun in the male  

• Spermiogenesis  
o Formation of the specialized spermatozoon including the acrosome, flagellum, chromatin 

condensation and nuclear remodeling, and loss of the cytoplasm 



1.4 Understand the process of forming the specialized spermatazoon 

• Golgi phase: Golgi and centrioles come close together, and the axial filament complex (9+2 axoneme) grows 
out from the most posterior centriole. The annulus (dense ring) lies near the centrioles and is a ring of 
cytoskeleton that eventually separates the midpiece and principal piece of the sperm. The annulus organizes 
the mitochondria in the midpiece.  

• Acrosomal phase: the Golgi complex fills the acrosomal vacuole with enzymes that are necessary to penetrate 
the egg. Hyaluronidase is an important enzyme used to break down the egg coat. The centrioles migrate away 
from the developing acrosome.  

• Cap phase: the spermatid attaches to a Sertoli cell, and the acrosome extends laterally over the anterior 
nucleus. A cytoplasmic canal forms as the centrioles approach the nucleus.  

• Maturation phase: the nucleus begins to condense and protamine replaces histones, which turns off most of 
transcription in the sperm. A circular band of microtubules (manchette) shapes the head, and a sheath forms 
around the principle part of the tail. The annulus lies at the top of the cytoplasmic canal and migrates 
posteriorly as the tail continues to elongate. The mitochondria align in a helix around the proximal tail to form 
the middle piece, enriching the tail with energy for movement. Longitudinal outer dense fibres form to support 
the axoneme of the developing tail. Finally, the Sertoli cell begins to remove unwanted spermatid cytoplasm.  

o Important note: the sperm are not mature/fully functional after this stage.  
• Mature sperm: the phagocytosed cytoplasm in the Sertoli cell goes on to form the residual body. Sperm is 

released from the seminiferous tubule, known as spermiation.  

1.5 Relate spermatazoon structure with function 

 

• Mitochondria surround the axoneme core: important for movement of the tail  
• Axoneme: 2 single microtubules in the centre surrounded by 9 pairs of microtubule doublets  
• The microtubule doublets have dynein arms arranged so they grab onto adjacent microtubule doublets, 

bringing the doublets closer together 
o This process starts a bending in the axoneme  
o The pair behind is released, and the pair of microtubules in front grab onto the next pair  
o This gives the bendy/whip-like action of the flagellum, where motility is gained from the dynein arms  

• The head of the sperm contains the acrosome and the nucleus, which penetrate the proteins coating the oocyte, 
and the nuclear contents are emptied into the oocyte upon fertilisation  

1.6 Appreciate the importance of post testicular maturation 

• Spermiation: release of the sperm from Sertoli cell junctions  
• The sperm leaves behind the majority of its cytoplasm, retaining a cytoplasmic droplet  
• The sperm is immature at this point, as it is non-motile, and incapable of binding and fertilising an oocyte 
• The sperm requires time in the male reproductive tract for maturation  


