Ch. 21 Reproductive System

21.1 Male Reproductive System

testes (sing. testis)
- paired gonads that produce sperm (male gametes or sex cells) and 

   sex hormones





- suspended in scrotal sacs in scrotum





- sperm survive at lower temperature (34 C) outside 

   abdominal cavity (37 C) 




- testis wall divided into lobules (chambers) containing coiled 

   seminiferous tubules 


- sperm produced from the inner walls of seminiferous 

   tubules (total ~250 m)




- sperm mature and stored in long (5 m) coiled epididymus lying 

   atop each testis




- peristalsis moves sperm into vas deferens (ductus deferens) tube 

   from each testis


- tubes and blood vessels pass through inguinal canal to 

   abdominal cavity


- sperm stored before entering urethra (common urogenital 

   tract in males)




(FIG. 21.3A)

seminal fluid

- 2 seminal vesicle (60% semen) ducts join vasa deferentia to form 

   ejaculatory ducts 



- produces fructose (energy to swim) and prostaglandin 

   (contracts uterus)




- 1 prostate gland (30% semen) surrounds ejaculatory ducts where 

   they join urethra


- secretes enzymes to activate sperm

- 2 bulbourethral (Cowper’s) glands (10% semen) beneath prostate gland


- neutralizes acid urine in urethra

- overall semen slightly alkaline (7.5 pH)


- neutralizes acidic uterine environment
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sperm production
- spermatogonia cells on inside wall of seminiferous tubule divide 

   by mitosis 


- enlarged diploid (2N) spermatogonia migrate inward

- meiosis of spermatogonia produces haploid (1N) spermatids

- spermatids differentiate into spermatozoa or sperm cells





- sperm released into the inner tubule and move to epididymus




- Sertoli (sustentacular) cells in the tubule wall support and nourish 

   cells through spermatogenesis (sperm formation)




(moore’s sperm formation pic)

sperm


- head: nucleus of 23 chromosomes (1N)





- acrosome (lysosome sac) enzymes digest cell membrane of “egg”





- only part of sperm cell that enters egg




- middle piece: mitochondria provide energy for swimming




- tail flagellum with typical 9 + 2 pattern of microtubules

sex hormones

- produced by interstitial cells that lie between seminiferous tubules





- generally termed androgens and principally testerone

hormone regulation
- hypothalamus of brain secretes gonadotropic-releasing hormone    

   (GnRH)

- GnRH stimulates anterior pituitary gland to secrete 2 

   gonadotropic hormones


- follicle-stimulating hormone (FSH)


- luteinizing hormone (LH)

- FSH promotes spermatogenesis in seminiferous tubules





- tubules release inhibin that blocks FSH secretion to limit 

   sperm production




- LH promotes testosterone production in interstitial cells





- LH also known as “interstitial cell stimulating hormone (ICSH)

negative feedback
- hormone production decreases as the level of a hormone in the 

   blood increases





- high blood testosterone level inhibits anterior pituitary 

   production of LH





- low LH reduces testosterone level until anterior pituitary 

   again increases LH




- males maintain fairly constant levels of hormones (unlike female cycles)

testosterone

- normal development and function of primary sex organs





- secondary sex characteristics occur at puberty (~13 years)




- taken up by spermatogenic cells (due to FSH) & promotes spermatogenesis




(moore’s male hormone control pic)

21.2 Female Reproductive System

ovaries


- small (1 X 3 cm) ovoid organs on each side of the upper pelvic cavity





- outer cortex and inner medulla layers





- attached to uterus by large ligament




- each month 1 ovary produces an egg (whichever is first)

oviducts

- (fallopian) tubes extend from uterus to ovaries but are not 

   attached to ovaries





- finger-like fimbraie and beating cilia sweep egg across 

   gap from ovary




- fertilization and zygote formation occur in the oviduct near the ovary





- completion of oogenesis (meiosis)




- contractions of cilia of epithelial cells propel embryo towards uterus





- ectopic pregnancy occurs if embryo embeds outside uterus

uterus


- thick-walled muscular organ (about size & shape of an inverted pear)





- developing embryo arrives from oviducts after several days




- embryo embeds into endometrium lining of the uterus





- involved in formation of a placenta that supplies nutrients 

   for development




- small opening at cervix (“neck” of uterus) leads to vagina (birth canal)





- Pap smear (cells taken from cervix) tests for common 

   cervical cancer
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21.3 Female Hormone Levels

follicles

- sac-like follicles in ovarian cortex contain immature eggs or oocytes





- 2 million follicles at birth reduced to about 400,000 by 

   puberty (~11-13 years)

- about 400 mature (1 per month) during reproductive years 

   (for ~35 years)

- ovulation ceases at menopause (~45-50 years of age

oogenesis

- primary follicle contains a primary oocyte




- maturing follicle produces female sex hormones





- estrogen and progesterone




- meiosis of oocytes into 2 haploid cells





- secondary oocyte contains most of the cytoplasm





- small polar body cell will disintegrate




- secondary oocyte in a secondary follicle is displaced by a fluid-

   filled cavity


- follicle balloons with fluid pressure to form a vesicular or 

   Graafian follicle


- produces more female sex hormones

ovulation

- Graafian follicle burst at ovary surface to release secondary oocyte





- meiosis supended at metaphase II (not quite an “egg”)




- spent follicle develops into a hormone-secreting corpus luteum





- produces more female sex hormones & degenerates after 10 days





- persists for 3-6 months in a pregnancy to continue producing 

   sex hormones




(moore’s egg formation pic)

hormone control
- hypothalamus of  brain secretes gonadotropic-releasing hormone 

   (GnRH)




- GnRH stimulates anterior pituitary gland to secrete 2 

   gonadotropic hormones





- follicle-stimulating hormone (FSH)





- luteinizing hormone (LH)




- variation in gonadotropic hormone levels linked to 2 cycles in females





- ovarian cycle





- uterine cycle




(moore’s female hormone control pic)

ovarian cycle

- controlled by gonadotropic hormone levels (generally 28 days, a 

   lunar month)

- follicular phase (days 1-13)


- FSH promotes follicle development and estrogen production

- ovulation (day 14)


- sudden surge of LH signals “egg” release

- luteal phase (days 15-28)


- LH promotes corpus luteum and production of progesterone

uterine cycle

- ovarian estrogen and progesterone levels effect the endometrium




- menstruation (days 1-5)





- low estronge &d progesterone levels, endometrium breaks down




- proliferative phase (days 6-13)

- increasing estrogen levels cause endometrium to thicken, 

   vascularize




- secretory phase (days 15-28)





- increasing progesterone levels cause the endometrium to 

   thicken more and produce a thick mucus





- preparation for embryo implantation

feeback control
- female sex hormones exert negative and positive feedback control





- negative feedback: increasing estrogen levels slow FSH secretion




- positive feedback: high estrogen levels cause momentary surge of GnRH





- LH surge promotes ovulation





- FSH surge has no effect on remaining follicles that degenerate

preganancy

- membrane surrounding implanted embryo releases human 

   chorionic gonadotropic (HCG) hormone


- test for pregnancy in urine or blood

- HCG halts degeneration of corpus luteum


- promotes progesterone secretion

- placenta forms of both fetal and mother tissue (no mixing of blood)


- produces estrogen and progesterone

- high estrogen and progesterone levels inhibit anterior pituitary and 

   halt the ovarian and uterine cycles

