


				The Male Reproductive System II
					Barry Rittman, PhD.
Reading: Sheedlo Chapter 20; Gartner and Hiatt Chapter 18
Learning Objectives: From the material presented in this lecture and in the laboratory session, you should be able to: 
· Name and describe the components of the male excurrent duct system. 
· Describe the histology and histophysiology of the male sex accessory glands. 
· Describe the histology and histophysiology of the male copulatory organ.
· Understand the neural and hemodynamic processes that lead to penile erection. 
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1. 	Introduction 
A. 	Components of the male excurrent duct system. 
· Tubuli recti.
· Rete testis.
· Ductuli efferentes.
· Ductus epididymis.
· Ductus (vas) deferens. 
· Ejaculatory duct. 
· Urethra. 
B. 	Sex accessory glands. 
· Seminal vesicles. 
· Prostate. 
· Bulbourethral glands. 
C.	Penis. 
D. 	Semen analysis. 


Testicular and Excurrent Ducts.
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II. Male Excurrent Duct System. 
A. Intratesticular ducts- connect seminiferous tubules to the ductus epididymis. 
	1.	Seminiferous tubules. 
· Coiled loops. 
· Sertoli and spermatogenic cells. 
	
	2.	Tubuli recti. 
· Straight tubes. 
· Transition of only Sertoli cells to cuboidal cells (no cilia). 

	3.	Rete testis. 
· located in the mediastinum (posterior thickening of the tunica albuginea)
· b.	Network of channels. 
· c. 	Cuboidal epithelium. 
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4. 	
Ductuli efferentes. 
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· 10-20 in number. 
· Cuboidal cells microvilli and pinocytotic vesicles
· Ciliated columnar cells. 
· Outer thin layer of smooth muscle. 
· e. 	Main function- move sperm and absorb                                	testicular fluid. 

Atlas page 381



B. 	Excretory ducts 
1.	Ductus epididymis 
· Single highly coiled tube, 4 - 6 meters.
· Tube + surrounding connective tissue = epididymis.
· Head, body and tail regions.
· Pseudostratified columnar epithelium:
· Columnar cells (principal cells). 
· Basal cells - stem cells to replace columnar cells.
· e.    Surface of long microvilli called stereocilia. 
· f.     Smooth muscle coat, head and body regions. Circular layer of muscle.
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High power view of epididymis
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g.	Smooth muscle coats tail region:
· (i).	Inner longitudinal layer.
· (ii).	Middle circular layer.
· (iii).	Outer longitudinal layer.
· (iv)	Contraction due to neural stimulation.

h. 	Epididymis Functions: 
· (i). 	Storage for sperm maturation (2 weeks). 
· (ii). 	Breaking down non-ejaculated sperm. 
· (iii). 	Absorption of excess fluid. 
· (iv).	Propulsion during ejaculation. 

'" 
2.	Ductus deferens (AKA Vas deferens).  	
[image: ]Straight tube. 
· Starts at inferior pole of testis.
· Ascends spermatic cord.
· Enters abdominal cavity through deep                                              	inguinal ring.
Enters prostate at area called the ampulla and 	becomes the ejaculatory duct.
· Pseudostratified columnar epithelium with 	stereocilia. 
· Three (3) layer thick smooth muscle wall (inner and outer longitudinal, middle circular). 
· One component of the spermatic cord (along with testicular artery, pampiniform plexus, and nerves). 
		 





3.	Ejaculatory duct. 
· Terminal end of vas deferens when it enters prostate. 
· Empties into prostatic urethra. 
· Similar epithelium to vas deferens and epididymis.
· No smooth muscle coat.

4.	Urethra.
· Prostatic.
· Surrounded by prostate gland.
· Transitional epithelium.
[image: ]	b.	Membranous – 1 cm.
		Stratified Columnar epithelium.
	c.	Penile urethra.

· Surrounded by corpus spongiosum.
· Cowper’s glands open join urethra.
· Stratified columnar epithelium.
· Fossa lined by stratified squamous epithelium.






III. Male Sex Accessory Glands. 
A.	Seminal vesicles. 
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1.	Paired highly tortuous evaginated glands from Vas deferens. 

2.	Pseudostratified columnar secretory cells.

3.	Basal cells act as stem cells.

Lipofuscin granules and lipid droplets in cytoplasm. 

5.	Alkaline secretions, fructose main carbohydrate (energy source for sperm 	motility), also has prostaglandins, citrate, and 	proteins. 70% of volume of the ejaculate.

B. 	Prostate.  
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· Branched tubuloalveolar glands lined by columnar/pseudostratified columnar secretory cells. 
· Basal cells act as stem cells.
· Endocrine cells. Serotonin, somatostatin, calcitonin and bombesin.
· Rich fibrovascular stroma extending from the capsule.
·  Corpora amylacea - concretions in glands which increase with age.
· Three zones: 
· Central zone- 25%. 
· Transition zone- zone involved in BPH (Benign 	prostatic hypertrophy). 
· Peripheral zone- major site of prostate carcinoma. 



C.	Bulbourethral glands (AKA Cowper's glands). 
· 3-5mm in diameter.
· Located behind membranous urethra.
· Cuboidal/columnar mucus secreting glands.
· Clear secretions- acts as lubricant. 



IV.	Penis. 
A.	 Shaft.
· Two paired corpus cavernosa- dorsal surface.
· Network of large venous sinuses.
· Dense connective tissue septae. 
· Single corpus spongiosum - ventral (same histology as corpus cavernosa). 
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B. 	Glans. 
· Only in the corpus spongiosum.
· Urethra traverses the length of the corpus spongiosum.
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Urethra
)
C.	Histophysiology and hemodynamics.
	1.	Arterial supply.
· Internal pudendal  ► deep and dorsal arteries ► nutritive and helicine arteries. 
· Nutritive arteries- supply oxygen and nutrients to the tissue. 
· Helicine arteries. 
· (i). 	Fill the large venous sinuses.
· (ii). 	Have direct shunts to deep dorsal vein (open in flaccid state). 

	2.	Non-erect state. 
· Baseline sympathetic tone.
· Vasoconstricts arteries and venous sinuses = shunts blood from Helicine 	arteries to deep dorsal veins. 

	3.	Erect state. 
· Increased parasympathetic input and inhibition of sympathetic input. 
· Vasodilation opens cavernous sinuses which fill with blood. 
· Tone maintained until after ejaculation. 

V. Semen analysis. 
A.	Single collection not accurate, sperm in sample produced 2-3 months prior.
B.	Sperm Quantification.
· Hemocytometer- diluted sample. 
· Makler chamber- undiluted 
C.	Morphology 
· Oval head- approx twice as long as wide.
· Intact midpiece.
· Uncoiled single tail- approx 45 urn in length.
D.	Examples of abnormal forms.
· Large or small heads (macrocephalic or microcephalic).
· Absent head (pinhead). 
· Misshapen heads (tapered, amorphous...).
· Coiled, bent, or broken tails.
· Multiple tails. 
· Attached cytoplasmic droplet.

E.	Example of "normal values". 
Color 				Opalescent to straw 
Liquefaction			Complete < 30 minutes 
Viscosity 			Normal to 1 + 
pH 				7.2-8.2 
Volume 			1.5 ml- 5.5 ml 
Sperm conc. 			≥2O million/ml 
Motile sperm count 		≥ 8 million/ml 
Total Motile sperm 		≥ 12 million 
Motility 			≥ 4O% 
Forward progression 	≥ 2
Agglutination 		Absent to 1 + 
Morphology Index 		≥ 30% 
Immature germ cells 	≤ 2 million/ml 
WBC 				≤ 1 million/ml   
VI.	CLINICAL CONSIDERATIONS.
	A.	Prostate
· Prostatic Acid Phosphatase (PAP) and Prostatic Specific Antigen (PSA) used 	as diagnostic tools for prostatic carcinoma.
· Benign Prostatic Hypertrophy. Hypertrophy that compresses the prostatic 	urethra and obstructs urine flow.

	B.	Semen.
		1.	Presence of fructose and choline crystals used to determine presence of semen.

Description of spermatic cord, its layers and contents:
	Definition: collection of structures that pass through the deep inguinal ring and the 	fascial coverings contributed by the layers of the abdominal wall
	Function: to suspend the testis in the scrotum and contain structures running to and 	from the testis
	Relationships: 
· Begins at the deep inguinal ring, lateral to the inferior epigastric vessels.
· Passes through the inguinal canal and exits at the superficial inguinal ring.
· Ends in the scrotum at the posterior border of the testis. 

Description:
Coverings of the spermatic cord: Tunica vaginalis covers the anterior surface of the spermatic cord just above the testis. 
Internal spermatic fascia (transversalis/endoabdominal fascia), 
Cremasteric fascia (fascia of internal oblique muscle), 
External spermatic fascia (aponeurosis of the external oblique muscle). 
The cremasteric fascia contains loops of cremasteric muscle, which draws the testis superiorly in the scrotum when it is cold.

· Constituents of the spermatic cord: Ductus deferens (conveys sperm from the epididymis to the ejaculatory duct), arteries, Testicular artery (arises from the abdominal aorta at L2), Artery of the ductus deferens (arises from inferior vesical artery), Cremasteric artery (arises from the inferior epigastric artery), Veins, Pampiniform plexus (formed by up to 12 veins, drain into right and left testicular veins) Nerves, Sympathetic nerve fibers on arteries, Sympathetic and parasympathetic nerve fibers on the ductus deferens, Genital branch of the genitofemoral nerve supplying the cremaster muscle Lymphatics, Lymphatic vessels draining the testis and closely associated structures, lumbar lymph nodes


			Male Reproductive System Laboratory II.

Slide # 2 Vas deferens and epididymis, immature monkey. 
	Find the major features of the epididymis 
	Identify: Vas deferens with 3 layers of thick smooth muscle. 
	Notice how the inner mucosa of the vas deferens has undulating folds. 

Slide # 86 Vas deferens, human. 
	Ampulla section of vas deferens. 
	Again note the folds of the mucosal lining. 
	Q: What paired glands empty at this region? 

Slide # 87 Spermatic cord, human. 
	Identify the components of the spermatic cord. 
	Note the skeletal muscle.
	Q: What is the function of the venous plexus? 
	What is the skeletal muscle and its function? 

Slide # 88 Seminal vesicle, human. 
	Note complex folding of epithelium with occasional bridging.
	Note Lipofuscin pigment *** 
	Note the layers of smooth muscle.

Slide # 89 Prostate, human. 
	Examine the complex glands and surrounding stroma.
	Notice the variation in glands. 
	Q: Is there lipofuscin? 
	Q: What are the three zones of the prostate? 

Slide # 90 Penis, human. 
	Notice the three columns that make up the shaft. 
	Find the urethra.
	The connective tissue that divides and surrounds the corpora cavernosae is 
	called the tunica albuginea. 
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