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REPRODUCTIVE SYSTEM

Male Reproductive System:
Sperm Route:

1. seminiferous tubules

2. rete testis

3. epididymus

4. ductus (vas) deferens

5. ejaculatory duct

6. urethra

7. urethral orifice (meatus)

__________________________________________________

Sperm Formation:

1. spermatogonium (2n, diploid)

2. primary spermatocyte (2n)

3. secondary spermatocyte (n, haploid)

4. early spermatid (n)

5. late spermatid (n)

6. immature spermatozoa (n)

___________________________________________________

Sperm are produced inside the seminiferous tubules in the testes.

The walls of each seminiferous tubule contain spermatogonia, primary and secondary spermatocytes (the result of meiosis), early and late spermatids, and immature and maturing spermatozoa, the latter found in the lumen of the tubule.

Sertoli cells (sustentacular cells) secrete inhibin, a hormone which inhibits secretion of FSH.

Leydig cells, seen between the seminiferous tubules, secrete testosterone, the most important androgen (male sex hormone).

____________________________________________________

Urethra:

Male = both urinary and reproductive tract

Female = urinary tract only

_________________________________________________

Male muscles:

1. cremaster = elevates testicles during sexual arousal or exposure to cold.

2. dartos = smooth muscle in subcutaneous tissue of scrotum.  When contracted, it makes the scrotum smaller and wrinkled.

__________________________________________________

Scrotal septum:

Vertically divides the scrotum into right and left sides.

Note: sperm survive best at a temperature 2-3 degrees BELOW normal body temperature.

___________________________________________________

Spermatozoa:

1. approximately 300 million sperm are produced per day.

2. sperm can survive about 48 hours in the female reproductive tract.

3. the head of the sperm contains DNA (23 chromosomes in humans) and a structure called an acrosome which contains enzymes (hyaluronidase and proteinases which aid penetration of the sperm into the oocyte).

4. the midpiece of the sperm contains mitochondria for ATP production.

5. each sperm has a flagellum for locomotion.

_________________________________________________

Semen (seminal fluid):

1. there are about 100 million spermatozoa per milliliter of semen.

Note: < 20 million / milliliter = infertility

2. average volume per ejaculate = 2 1/2 to 5 milliliters.

3. normal pH of semen = 7.2 to 7.7

Note: the alkaline pH of semen neutralizes the hostile acid environment of male urethra and female vagina.

4. fluids in semen contain nutrients and buffers, and act as a transport medium for the spermatozoa.

__________________________________________________

Sources of Fluids in Semen:

1. bulbourethral (Cowper's) glands = secrete mucus for lubrication and an alkaline substance that neutralizes acid.

2. seminal vesicles = secrete 60% of seminal fluid volume.  It is an alkaline, viscous fluid that contains fructose sugar.

3. prostate gland = secretes 25% of semen volume.  Fluid is milky in color and slightly acid (pH 6.5).

Note: seminiferous tubules also secrete a small portion of the liquid volume of semen.

____________________________________________________

Nerve Reflexes:

In the male,

A parasympathetic reflex causes erection of the penis.

A sympathetic reflex causes ejaculation of semen.

In the female,

A parasympathetic reflex causes erection of the clitoris.

A sympathetic reflex causes female orgasm.

______________________________________________________

HOMOLOGOUS STRUCTURES:

Male = penis 

Female = clitoris

Male = scrotum

Female = labia majora

Male = testes

Female = ovaries

Male = spermatozoa

Female = ovum

Male = prostate gland

Female = paraurethral glands

Male = bulbourethral (Cowper's) glands

Female = greater vestibular glands

Male = spongy (penile) urethra

Female = labia minora

___________________________________________________

The external sex organs of the human fetus can be differentiated the 2nd to 3rd month (approximately 8 weeks into fetal development).

The testes develop high in the posterior abdominal wall and descend into the scrotum in the last half of the 7th month, through the inguinal canal.

Cryptorchodism = condition in which the testes do NOT descend.  Results in sterility due to high temperature.  Also increases the chance of testicular cancer by 30-50 times greater than normal.

Note: In 80% of boys with this condition, the testes will descend during their first year.  If not, hCG given at 2-5 years of age may stimulate descent of testes, OR, the condition can be corrected surgically.

__________________________________________________

Erection = parasympathetic vasodilation of arteries resulting in vasocongestion of veins.

Emmission = expulsion of sperm into the ejaculatory duct.

Ejaculation = sympathetic contraction of bulbocavernosus muscle.

___________________________________________________

FEMALE REPRODUCTIVE SYSTEM:

Vulva = ALL female external genital structures (mons pubis, clitoris, labia majora and labia minora, hymen and vestibule).

Fertilization occurs in the fallopian tubes.  Then implantation of the fertilized ovum in the uterus occurs in about 6 days after fertilization.

Fallopian tubes, (also known as uterine tubes), connect the ovaries with the uterus.

Ectopic pregnancy = fertilized egg develops in fallopian tube.

Note: progesterone thickens the endometrium of the uterus to get it ready for egg implantation.

Decreased levels of estrogen and progesterone trigger menstruation.

__________________________________________________

Layers of the Uterus:

1. perimetrium = outside

2. myometrium = middle

3. endometrium = inside

___________________________________________________

Oogenesis in the Ovary:

1. primordial follicle (contains oogonium)

2. oogonium is(2n)Diploid and undergoes MITOSIS
to produce two primary oocytes.

3. primary follicle (contains primary oocyte (2n))
4. secondary follicle (contains primary oocyte (2n))

5. graafian follice  (contains secondary oocyte(n)haploid) (releases egg during ovulation)  Note:  Follicle is the structure that contains the egg (oocyte).
_____________________________________________________

Fertilization = sperm nuclei (n=23) fuses with egg nuclei (n=23) to form a diploid Zygote (2n=46).

______________________________________________________

Mammary Glands = modified sudoriferous (sweat) glands.

Function = lactation (secretion and ejection of milk).

Alveoli = milk-secreting cells clustered in small compartments (lobules) within the breasts.

Mammary gland development depends on estrogen and progesterone.

Milk secretion is mainly due to the hormone prolactin (PRL).

Milk ejection is stimulated by oxytocin (OT) released from the posterior pituitary in response to suckling.

Colostrum = "first milk".  Contains antibodies that protect the baby during the first few months of life.

True milk appears on about the 4th day after birth.

___________________________________________________

Milk Flow:

1. alveoli in lobule

2. mammary duct

3. lactiferous sinus

4. lactiferous duct

5. nipple

____________________________________________________

Areola = circular pigmented area of skin surrounding the nipple.

____________________________________________________

Also see:

Pregnancy and Development Notes
_____________________________________________________

THE END

