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Lec.                                   Male Reproductive System  

    

The male reproductive system consists: of the testes, genital ducts, accessory glands, 

and penis (Figure 21–1).  

Testes produce sperm but also contain endocrine cells secreting hormones such as 

testosterone, which drives male reproductive physiology. Testosterone is important 

for spermatogenesis, sexual differentiation during embryonic and fetal development, 

and control of gonadotropin secretion in the pituitary.   

A metabolite of testosterone, dihydrotestosterone, also begins to act on many tissues 

during puberty (eg, male accessory glands and hair follicles).  

  

  

The genital ducts and accessory glands produce secretions required for sperm 

activity and contract to propel spermatozoa and the secretions from the penile 

urethra. These secretions provide nutrients for spermatozoa while they are confined 

to the male reproductive tract. Spermatozoa and the secretions of the accessory 

glands make up the semen (L, seed), which is introduced into the female reproductive 

tract by the penis.  

  

Testes  

Each testis (or testicle) is surrounded by a dense connective tissue capsule, the tunica 

albuginea, which thickens on the posterior side to form the mediastinum testis. From 

this fibrous region, septa penetrate the organ and divide it into about 250 pyramidal 

compartments or testicular lobules ( Figures 21–2 and 21–3 ). Each lobule contains 

sparse connective tissue with endocrine interstitial cells (or Leydig cells) secreting 

testosterone, and one to four highly convoluted seminiferous tubules in which sperm 

production occurs.   
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The testes develop retroperitoneally in the dorsal wall of the embryonic abdominal 

cavity and are moved during fetal development to become suspended in the two 

halves of the scrotal sac, or scrotum, at the ends of the spermatic cords (Figure 21– 

2).  
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 During migration from the abdominal cavity, each testis carries with it a serous sac, 

the tunica vaginalis, derived from the peritoneum. This tunic consists of an outer 

parietal layer lining the scrotum and an inner visceral layer, covering the tunica 

albuginea on the anterior and lateral sides of the testis (Figure 21–2 )  

  

  

Interstitial Tissue  

The interstitial tissue of the testis between the seminiferous tubules consists of sparse 

connective tissue containing fibroblasts, lymphatics, and blood vessels including 

fenestrated capillaries. During puberty interstitial cells, or Leydig cells, develop as 

large round or polygonal cells with central nuclei and eosinophilic cytoplasm rich in 

small lipid droplets (Figures 21–2b and 21–4). These cells produce the steroid 

hormone testosterone, which promotes development of the secondary male sex 

characteristics. Testosterone is synthesized by enzymes present in the smooth ER 

and mitochondria similar to the system in adrenal cortical cells.  
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Testosterone secretion by interstitial cells is triggered by the pituitary gonadotropin, 

luteinizing hormone (LH), which is also called interstitial cell stimulating hormone 

(ICSH). Testosterone synthesis thus begins at puberty, when the hypothalamus 

begins producing gonadotropin-releasing hormone.  

  

In the late embryonic testes gonadotropin from the placenta stimulates interstitial 

cells to synthesize the testosterone needed for development of the ducts and glands 

of the male reproductive system. These fetal interstitial cells are very active during 

the third and fourth months of pregnancy, then regress and become quiescent cells 

resembling fibroblasts until puberty when they resume testosterone synthesis in 

response to the pituitary gonadotropin.  

  

Seminiferous Tubules  

  

Sperm are produced in the seminiferous tubules at a rate of about 2 × 108 per day in 

the young adult. Each testis has from 250 to 1000 such tubules in its lobules, and 

each tubule measures 150 to 250 μm in diameter and 30 to 70 cm in length.  

  

The combined length of the tubules of one testis totals about 250 m. Each tubule is 

actually a loop linked by a very short, narrower segment, the straight tubule, to the 

rete testis, a labyrinth of epithelium-lined channels embedded in the mediastinum 

testis (see Figures 21–2a and 21–3). About 10-20 efferent ductules connect the rete 

testis to the head of the epididymis (Figure 21–2a).  
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Each seminiferous tubule is lined with a complex, specialized stratified epithelium 

called germinal or spermatogenic epithelium (Figure 21–2b).  
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 The basement membrane of this epithelium is covered by fibrous connective tissue, 

with an innermost layer containing flattened, smooth muscle-like myoid cells 

(Figure 21-2b), which allow weak contractions of the tubule. The germinal 

epithelium consists of two types of cells:  

  

■ Large nondividing Sertoli cells (Figure 21–4c,d), which physically and 

metabolically support developing sperm cell precursors.  
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■ Dividing cells of the spermatogenic lineage (Figure 21–5a).   

  
  

  

The cells of the spermatogenic lineage comprise four to eight concentric cell layers 

and produce the cells that become sperm. As shown in Figure 21–5,  

spermatogenesis is the first part of sperm production, including stem cell mitosis and 

meiosis, and spermiogenesis is the final differentiation process occurring in the 

haploid male germ cells.  
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