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Anatomy 32 Lecture
Chapter 24 - Male Reproductive System

I.  Overview

A.  Intro. to the Male Reproductive System

B.  Perineum & Scrotum
C.  Testes 
D.  Spermatic Ducts, Accessory Glands, & Urethra
E.  Penis
F.  Sexually Transmitted Diseases
II.  Intro. to the Male Reproductive System

A.  The reproductive system differs from other body systems in that: 

1.  It does not contribute to the individual’s homeostasis, rather it perpetuates the species
2.  It does not become active until puberty, when it is “turned on” by sex hormones

3.  While other systems are similar in males & females, their reproductive systems are markedly different
B.  Functions of the male reproductive system are:

1.  Produce male gametes (spermatozoa)

2.  Transfer sperm to the female through the process of coitus (sexual intercourse)
C.  Categories of Reproductive Structures

1.  Primary sex organs - gonads (testes) in the male produce 

a.  Spermatozoa 

b.  Androgenic hormones that promote the development of secondary sex organs and secondary sex characteristics

2.  Accessory sex organs - structures that nourish and transport spermatozoa, such as

a.  Sperm transporting ducts - epididymis, vas deferens, ejaculatory ducts, and urethra

b.  Accessory reproductive glands - seminal vesicles, prostate, and bulbourethral glands

c.  Penis - the copulatory organ

d.  Scrotum - pouch of skin that encloses the testes

3.  Secondary Sex Characteristics - include body physique, body hair, and voice pitch

III.  Perineum & Scrotum

A. Perineum - diamond shaped region between the scrotum and the anus
B. Scrotum – skin sac suspended behind the penis base; functions are to support and protect the enclosed testes.  Associated structures are:

1. Dartos - layer of smooth muscle in the scrotal subcutaneous tissue; responsible for scrotal wrinkles

2. Cremaster - band of skeletal muscle extending from the internal oblique muscles through the spermatic cord.  
3. Both dartos & cremaster contract when cold, pulling the testes closer to the body, and relax when warm, lowering the scrotum
4. Testes temperature is maintained at about 95(F, optimal for sperm production and storage
5. Scrotal septum divides the scrotum into 2 longitudinal compartments, separating the testes
6. Testicular arteries, veins, lymphatic vessels, and nerves are found within the scrotum & spermatic cords
IV. Testes

A. Testes - analogous to the ovaries; usually descend into the scrotum during 7th  mo. of development.  More than 100 million sperm are made here daily.  Testes are composed of:
1. Tunica vaginalis - serous membrane deep to scrotum.

2. Tunica albuginea - fibrous capsule deep to T. vaginalis.
3. Testicular lobules - 250-300 wedge-shaped structures formed by fibrous inward extensions of the T. albuginea.
4. Seminiferous tubules - contained within the lobules; site of spermatogenesis, which results in the formation of spermatozoa
5. Sustentacular (Sertoli) cells – line the walls of the tubules to support, nourish, & protect developing spermatogenic cells.
6. Interstitial (Leydig) cells –found in loose CT between the seminiferous tubules; secrete androgens (esp. testosterone).
7. Rete testes - tubular network that spermatozoa move to from the seminiferous tubules
8. Sperm then move out of the testes via efferent ductules to the epididymis, where sperm mature
B. Endocrine Functions of the Testes

1. The testes produce androgens, especially testosterone, which are sometimes called anabolic steroids because they stimulate the growth of muscles & other structures

2. During puberty, androgens stimulate the growth of accessory sex organs, the larynx, bones & muscles, body hair, and hemoglobin synthesis
C. Cryptorchidism is the failure of the testes to descend during fetal development; high correlation with testicular cancer.

D. Structure of Spermatozoa - consists of a head, middle piece, and a flagellum

1. Head - contains the nucleus with 23 chromosomes; the tip has an acrosome cap with digestive enzymes that help the sperm to penetrate the egg

2. Middle piece contains a mitochondrion for energy production
3. Flagellum propels the sperm via a lashing motion
V. Spermatic Ducts, Accessory Reproductive Glands, & the Urethra

A. Spermatic ducts - store sperm and transport them from the testes to the urethra; these ducts include:

1. Epididymis - highly coiled tubule attached to the posterior surface of the testes; sperm migrate here from the seminiferous tubules to mature; consists of a

a. Head - expanded upper portion

b. Body - the tapering middle portion
c. Tail - continuous with the beginning of the ductus deferens; both store sperm to be discharge during ejaculation
2. Ductus (vas) Deferens - fibromuscular tube about 18 in. long that conveys sperm from the epididymis to the ejaculatory duct.  Associated structures include:

a. Ampulla - expanded end of the ductus deferens that joins the ejaculatory duct

b. The spermatic cord extends from the testes through the inguinal canal and consists of the vas deferens + blood and lymphatic vessels + nerves surrounded by fascia

c. Inguinal canal is a passageway for the spermatic cord through the abdominal wall; it is a weak spot that is a common site for an inguinal hernia

d. In a vasectomy, a segment of both vas deferens are removed through an incision in the scrotum, resulting in sterilization

3. Ejaculatory Duct - about 2 in. long, formed by the union of the ampulla of the vas deferens and the seminal vesicle duct; receives secretions from both ducts during ejaculation

B. Accessory Reproductive Glands include the seminal vesicles, prostate, and bulbourethral glands; all contribute fluids for semen

1. Seminal vesicles - club shaped organs at the base of the urinary bladder, in front of the rectum

a. Secrete a thick, alkaline fluid that contains fructose, prostaglandins, and coagulation proteins

b. Makes up about 60% of semen volume

2. Prostate - chestnut size and shape organ that surrounds the beginning of the urethra at the base of the urinary bladder

a. Secretes a milky, alkaline, prostatic fluid that assists sperm motility and neutralizes the acid environment of the vagina; makes up about 30% of semen volume

b. Benign prostatic hypertrophy is relatively common in older men, in which the prostate enlarges and constricts the urethra making urination difficult; prostate cancer can also develop

3. Bulbourethral (Cowper’s) Glands – pea sized glands located inferior to the prostate and drain into the urethra

a. Secrete a mucoid substance prior to ejaculation to neutralize the pH of urine residue

b. Lubricates the tip of the penis for coitus

C. Urethra - tube through the penis that conducts both urine and sperm, but not at the same time.  Has 3 sections:

1. Prostatic urethra - passes through the prostate

2. Membranous urethra - passes through the urogenital diaphragm

3. Spongy urethra - passes through the penis’ corpus spongiosum 

4. Urethral glands in the urethra wall secrete mucus

VI. Penis - cylindrical organ that serves as the copulatory organ of the male reproductive system; consists of the root, shaft, and glans penis

1. Root - expands posteriorly to form the bulb and the crus

a. Bulb - attached to the undersurface of the urogenital diaphragm 

b. Crus - attaches the root to the pubic arch and the perineal membrane

2. Shaft (body) - composed of 3 cylindrical columns of erectile tissue bound together by fibrous tissue and covered by skin

a. Corpora cavernosa - paired dorsally positioned erectile tissues, surrounded by the tunica albuginea and separated by fibrous tissue called the septum penis
b. Corpus spongiosum - ventral to the other two and surrounds the spongy (penile) urethra

c. A tunica dartos surrounds all 3 of the corpora tissues
d. During sexual arousal, these erectile tissues become engorged with blood and cause the penis to become erect

3. Glans penis - conelike tip of the penis, formed from the expanded corpus spongiosum; has many sensitive nerves

a. Urethral orifice - opening of the urethra at the tip of the glans

b. Prepuce (foreskin) - extension of the skin of the shaft that forms a protective, retractable sheath over the glans

c. Circumcision is the surgical removal of the foreskin

VII. Sexually Transmitted Diseases

A. Sexually transmitted diseases (STDs) are contagious diseases spread by sexual contact.  

B. Some major STDs caused by bacteria include:

1. Chlamydia - caused by Chlamydia trachomatis.  Symptoms:

a. In males: genital discharge, itching, and/or painful urination

b. Often no symptoms in women or pelvic inflammatory disease (PID)

c. Can be cured by antibiotics

2. Gonorrhea (“clap”) - caused by Neisseria gonorrhoeae.  Symptoms:

a. Males usually experience genital discharge, painful urination

b. Women often have no symptoms or PID, and can transmit the bacteria to the fetus during childbirth, causing blindness

c. Most strains can be cured by antibiotics

3. Syphilis - caused by Treponema pallidum.  Symptoms:

a. Primary stage: ulcer (chancre) appears on the genitals

b. Secondary stage: skin rash and fever develop

c. Tertiary stage: bacteria spreads through blood causing blindness, insanity, & death

d. Curable by antibiotics in the early stages

C. Some major STDs caused by viruses include:

1. Genital herpes - usually caused by herpes simplex virus type 2, sometimes type 1.  Symptoms:

a. Recurring blisters on the genitals, painful urination, skin inflammation

b. Linked to cervical cancer, miscarriage, birth defects

c. Can be treated, but NO CURE; once you contract it, you have it for life

2. Genital warts - caused by the human papillomavirus (HPV) Symptoms:

a. Painless warts on the genitals

b. Strongly linked to cervical cancer

c. Warts may be temporarily removed, but there’s NO CURE

3. Acquired Immune Deficiency Syndrome (AIDS) 
a. Caused by Human Immunodeficiency Virus (HIV) 

1) HIV is a retrovirus containing RNA & reverse transcriptase

2) Reverse transcriptase is an enzyme that makes DNA from the RNA

3) The viral DNA incorporates itself into the host cell’s DNA and causes it to produce more HIV

b. HIV is transmitted via blood, semen, and vaginal secretions

c. HIV infects and destroys helper T cells, the cells that activate other T & B lymphocytes responsible for the immune response

d. This leaves the body more susceptible to opportunistic infections such as pneumonia, cancer, and other bacterial and fungal infections

e. There is no vaccine or cure available, but people can extend their lives by receiving treatment as soon as possible

