
Chapter  19 -  R epr oduct ive System s

19.1 Intr oduct ion ( p. 520) 
A. Ma le  and female r eproduc tive syste ms ar e a  series of  glands and tubes that pr oduce  a nd

nurture  sex ce lls, and transport them to the  site  of  f ertiliza tion.
19.2  Organs of t he  Male  Re pr oduct ive  Syst em  ( p. 520; Fig. 19.1; T able 19.1) 

A. The male sex orga ns ar e designed to tra nspor t spe rm to eggs.
B. Pr imary sex or gans (gona ds)  produc e spe rm and hor mones; a cc essor y sex or ga ns ha ve a

supportive f unction.
C. Te stes (p. 520)

1. The teste s a re  ovoid str uctur es suspe nded by a spermatic cord in the scr otum.
2. Structure  of  the Te ste s (p. 520; Fig. 19.2)

a. Ea ch of  the te ste s is ma de up of  250 lobules se pa rated by c onnec tive tissue;
ea ch lobule holds one to four  highly coile d se minif er ous tubule s.

b. Se minif er ous tubule s a re  line d w ith str atified epithelium that give s rise to
sper m c ells.

c. Inte rstitial c ells lie  betw ee n the  se minif er ous tubule s a nd pr oduce  the ma le
hormone s.

d. Channels lea ding fr om the se minif er ous tubule s c ar ry sperm to the 
epididymis a nd va s de fe rens.

3. Formation of  Sper m Cells (p. 521; Fig. 19.3) 
a. A sperm c ell has a hea d conta ining the haploid nucle us, a  midpiec e

containing mitochondria , and a  ta il that is a  flagellum.
b. At the tip of the  head is the  ac rosome, a ba g of digestive enz ymes that he lps

to e rode tissues surrounding the  f ema le  egg cell.
4. Sper matogene sis ( p. 522; Figs. 19.4-19.5)

a. In the ma le embryo, the sper matogenic cells ar e undif fer entia te d a nd ar e
ca lled sper matogonia; ea ch contains 46 chromosome s.

b. During spermatoge ne sis, sper matogonia to enlar ge  and bec ome primar y
sper matoc yte s.

c. Pr imary sper matoc yte s under go division by meiosis and f or m haploid
se conda ry sper matoc yte s with 23 chromosome s.

d. Se conda ry sper matoc yte s divide a ga in to form sper matids, ea ch of  whic h
ma tures into a  sper m c ell.

D. Ma le  Inte rna l Acc essor y Organs ( p. 522) 
1. The acc essor y organs of the  male  r epr oductive tra ct include  the epididymides, va sa 

de fe rentia, ejacula tor y duc ts, ure thr a, se minal vesicles, prosta te gland, and
bulbour ethra l gla nds.

2. Epididymus ( p. 522) 
a. Ea ch epididymus is a tightly coile d tube lying adjac ent to the  testis and

le ading f rom the te stis to the vas de fe rens.
b. It is the  site  of  sper m matur ation.

3. Va s De fe rens (p. 522) 
a. The vas de fe rens is a muscular  tube  45 c entimeters in length leading f rom

the epididymus up into the  body c avity to the ejacula tor y duc t, wher e it
unites and e mptie s its c ontents into the ure thr a.

4. Se minal V esicle ( p. 522) 
a. The seminal ve sic le  is a  sa clike  structure  a tta ched to the vas de fe rens nea r

the base of the urinar y bla dder.
b. During emission, se minal ve sicle s sec re te an alka line fluid containing

fr uc tose to nourish sper m a nd pr ostagla ndins to c ause muscular 



contrac tions in the  fe ma le tr act to help propel sper m to the e gg ce ll.
5. Pr ostate Gla nd (p. 524)

a. The prostate  gland in a c he stnut-shaped struc ture surrounding the  urethr a a t
the base of the urinar y bla dder.

b. The prostate  gland sec re tes a  thin, milky alkaline f luid that both enhance s
the mobility of spe rm ce lls a nd ne utr alize s the  a cidity of the  by-produc ts
pr oduce d dur ing spe rma togenesis and the  ac idity of the  fe ma le re productive 
tr ac t.

6. Bulbour ethra l Gla nds ( p. 524) 
a. The bulbour ethra l gla nds a re  small str uctur es located infe rior to the prosta te 

that se cr ete  mucus to lubrica te the tip of  the pe nis during se xual ar ousal.
7. Se me n ( p. 524) 

a. Se me n is a c ombination of spe rm ce lls ( 120 million per  millilite r) and the 
se cr etions of the  semina l vesicles, prosta te  gland, and bulbour ethra l gla nds.

c. Sper m c ells ca nnot fer tiliz e an egg until they under go ca pa citation w ithin
the female r eproduc tive tra ct.

E. Ma le  Exte rna l Reproduc tive Or gans (p. 525) 
1. The male exter nal r epr oductive str uctur es ar e the  sc rotum, which houses the testes,

and the  penis.
2. Sc rotum ( p. 525)

a. The scr otum is a pouch of skin a nd subcutaneous tissue tha t house s the 
te stes suspe nded fr om the low er abdomen, poster ior to the  penis.

3. Pe nis ( p. 525) 
a. The penis is a  cylindr ic al or gan made  up of spe cialize d er ec tile tissue

(c or por a ca ve rnosa  and cor pus spongiosum) and is designed to c onvey both
ur ine a nd se me n to the  outside.

b. The cor pus spongiosum e nlarges at its dista l end to f or m the  glans penis.
F. Er ec tion, Or ga sm, a nd Ejacula tion (p. 526) 

1. During se xua l arousal, para sympa thetic impulses trigge r inc rea se d blood flow into
the er ec tile tissues of  the penis, produc ing a n ere ction.

2. The culmination of sexua l stimulation is orgasm, which in the ma le consists of
emission (move ment of sperm c ells and a cce ssory gland sec re tions into the ure thra) 
and eja culation ( forcing se me n to the  outside).

3. Af te r e ja culation, sympa the tic impulses constrict the arter ies a nd the penis re tur ns to
its fla cc id state .

19.3  Hor monal Cont rol of M ale R eproduc tive Funct ions ( p. 528) 
A. Hormone s sec re ted by the  hypotha la mus, the  a nte rior pituitar y, and the  testes control male 

re pr oduction a nd de velopment of se conda ry se xua l cha ra cte ristics.
B. Hypotha la mic  a nd Pituita ry Hormone s ( p. 528) 

1. At the time of  pube rty, the  hypothala mus c ontrols the many cha nges that le ad to the
de ve lopme nt of  a re productive ly functional a dult.

2. The hypothalamus re lea se s gona dotropin-r ele asing hormone ( GnRH ), which
tr igger s the  produc tion of the gona dotropins, lute inizing hormone  (L H), a nd follicle-
stimula ting hormone  (FSH ) f rom the  ante rior pituitar y.
a. LH  pr omote s the  deve lopme nt of  inte rstitia l c ells of  the teste s a nd they, in

turn, sec rete male hor mones ( testoste rone) .
b. FSH stimulates the supporting ce lls of the  se minif er ous tubule s.
c. FSH and testoster one stimulate spe rma togenesis.

C. Ma le  Se x Hormone s (p. 528) 
1. The male sex hormones ar e c alled a ndr ogens, of which testoster one is the  most

abundant.



2. Te stoster one  is sec reted in a  fe tus until birth, and the n not again until puber ty, a fter
whic h it is continuously se cr ete d.

3. Ac tions of T estoste rone (p. 528)
a. Te stoster one  stimulate s the  deve lopme nt of  the ma le re productive  or ga ns

and cause s the  te stes to de sc end.
b. Te stoster one  is a lso r esponsible  f or ma le se conda ry se xua l cha ra cte ristics

(dee p voice, body hair , thickening of  the skin, a nd so f orth) .
4. Re gulation of Male Sex H ormones (p. 528; Fig. 19.6)

a. A ne gative f ee dba ck system involving the hypothalamus regulate s the 
quantity of te stosterone .
i. As the conce ntration of blood te stoster one  incr ea ses, the 

hypotha la mus become s inhibite d, and its stimula tion of  the anter ior 
pituita ry de cline s.

ii. As the amount of LH  dr ops in response , the  a mount of  testoster one
is r educe d.

19.4  Organs of t he  Fe male Re productive  Syst em ( p. 529; Ta ble 19.2)
A. The organs of the  f ema le  re pr oduc tive syste m a re  spec ializ ed to pr oduce  a nd ma intain the 

eggs ce lls, to tr ansport these c ells to the site of fe rtilization, to pr ovide  a  fa vorable 
environme nt for a  deve loping fetus, to give bir th, a nd to produc e f emale  sex hormone s.

B. The prima ry se xua l organs ( gonads)  ar e the  ovar ie s; the other pa rts of the  system compr ise
the exter nal a nd inter na l a cc essor y organs.

C. Ovar ies ( p. 529; Fig. 19.7) 
1. The ova ries ar e solid, ovoid str uc tur es loca ted w ithin the later al pe lvic cavity.
2. Ovar y Str uctur e ( p. 529) 

a. The ova ries ar e subdivided into a medulla and a n outer  cortex.
b. The medulla is ma de  up of c onnec tive tissue, blood vessels, lymphatic 

ve ssels, and nerves.
c. The cor te x c ontains follicles and is cover ed by cuboida l epithelium.

3. Pr imordial Follic les ( p. 530)
a. During pr ena ta l development, sma ll gr oups of  ce lls f or m millions of 

pr imordia l f ollic le s, ea ch of  whic h c onsists of  a  pr imary oocyte surrounded
by f ollic ula r cells.

b. Ea rly in development, the primar y oocytes begin to under go me iosis, but
the proce ss ha lts a nd does not r esume  until puber ty.

c. Only 400,000 oocytes r ema in at pube rty, and only 400 to 500 will be 
re le ase d from the  ovar y dur ing the  re pr oductive  life  of the  fe ma le.

4. Ooge nesis (p. 530; Fig. 19.8) 
a. Be ginning at pube rty, some oocytes a re stimula ted to c ontinue  me iosis.
b. When a pr ima ry oocyte under goes me iosis, it gives rise  to a  la rge, ha ploid

se conda ry oocyte and a  pola r body.
c. A se cond, unequal cytopla smic division gives rise to an e gg ce ll and

another  pola r body.
5. Follicle Matur ation (p. 531; Figs. 19.9-19.10)

a. At pube rty, FSH initia te s f ollic le  ma turation dur ing w hic h the  f ollic le
enla rge s, follicula r c ells pr olife rate, and a f luid- fille d cavity f or ms the
se conda ry follicle.

b. The mature  f ollic le conta ins the  se conda ry oocyte and is sur rounded by the
zona  pe llucida , a ttached to the corona ra diata .

6. Ovulation (p. 532; Fig. 19.11)
a. A pr oce ss ca lled ovula tion re lea se s the  se conda ry oocyte fr om the sur fac e

of  the ovary; the oocyte is sur rounded by laye rs of  f ollic ula r cells.



c. If  the oocyte is not fer tiliz ed shor tly a fte r its r ele ase, it will de ge ner ate.
D.          Fe male Inter nal A cce ssory O rga ns (p. 533)

1. The female internal ac ce ssory or ga ns consist of  a  pa ir  of  uter ine tubes, a  uter us, a nd
a va gina.

2. Uter ine  T ube s (p. 533) 
a. The uter ine  tube s (oviducts)  ar e suspe nde d by the broad ligament a nd le ad

to the uterus.
b. Ne ar  ea ch ovar y, the ute rine tube expands to form an infundibulum w ith

fimbrae  on its ma rgins.
c. The cells lining the  tube s bea r cilia , w hich be at in unison, draw ing the  egg

ce ll into the ute rine tube.
3. Uter us (p. 533; Fig. 19.12) 

a. The upper  tw o- thirds of the  uter us,  the body, has a dome- sha pe d top.
b. The low er  one- third of  the uterus is the c er vix tha t e xtends into the  vagina .
c. The ute rine wa ll ha s thr ee la yer s: an inne r, glandular  endometrium, a 

musc ula r wall or myometr ium, and a n outer  pe rimetrium.
4. Va gina (p. 533)

a. The vagina is a fibr omusc ula r tube tha t extends fr om the ute rus to the 
outside .

b. The vaginal or ifice  is partia lly c ove re d by a membra ne  ca lled the hymen.
d. The vaginal wa ll consists of thr ee  la ye rs: the inner  mucosal laye r, a middle

musc ula r layer , a nd an oute r fibrous la yer .
E.           Fema le  Exte rna l Reproduc tive Or gans ( p. 534)

1. The exter nal orga ns of  the fe male reproduc tive syste m (vulva) include  the labia 
ma jora, labia minora, c litor is, a nd ve stibula r gla nds.

2. La bia Ma jora (p. 534)
a. The labia ma jora enclose  and prote ct the other exter na l reproduc tive organs;

they corr espond to the  scrotum of the  male .
3. La bia Minora (p. 534)

a. The labia  minora ar e flattened, longitudina l folds be tw een the la bia  ma jora
that form a hood ar ound the  c litor is.

b. Ma ny blood vessels cause  the labia  minora to appe ar pink.
4. Clitoris (p. 534) 

a. The clitoris is a  mass of er ec tile tissue a t the  a nte rior end of the  vulva
be tw een the la bia  minora.

b. The clitoris c orr esponds to the pe nis a nd ha s a  simila r str uctur e.
5. Ve stibule  (p. 534)

a. The vestibule is a spa ce  enclosed by the la bia  minora into which the va gina
opens posterior ly.

b. A pa ir of  ve stibula r gla nds lie on either side of  the vaginal opening; the se
corr espond to bulbour ethra l gla nds.

6. Er ec tion, Lubr ica tion, O rga sm (p. 534)
a. During pe riods of  sexual stimulation, the  er ec tile tissues of  the clitoris a nd

ve stibula r bulbs be come engor ged w ith blood.
b. The ve stibula r gla nds secr ete muc us into the vestibule a nd va gina.
c. During or gasm, the muscles of  the per ineum, ute rine wa ll, a nd uterine  tube s

contrac t rhythmic ally.
19.5  Hor monal Cont rol of F em ale  R epr oduct ive F unctions ( p. 535) 

A. Hormone s sec re ted by the  hypotha la mus, the  a nte rior pituita ry, a nd the ova rie s contr ol
fe ma le re production and development of sec ondar y sexua l c ha rac te ristics.

B. Fe male Sex H ormones (p. 535)



1. At a bout 10 ye ars of a ge , the  hypotha la mus begins to secr ete mor e GnRH , w hich in
turn stimula te s the  ante rior pituitar y to pr oduce  LH  a nd FSH.

2. At pube rty, the ova rie s synthesize  estr oge ns in r esponse to FSH.
a. Estr ogens are  r esponsible  for the  f ema le  se conda ry se xual chara cteristics,

such as brea st de ve lopme nt, incr ea sed a dipose tissue  deposition, and
incr eased va sc ula rization of the  skin.

b. Ovar ies also secr ete progeste rone, whic h trigge rs uter ine c hange s dur ing the
me nstrual cycle.

C. Fe ma le Re productive  Cycle ( p. 535; Fig. 19.13; Ta ble  19.3)
1. The menstrua l cyc le  is c har ac ter iz ed by monthly c hange s in the  uter ine lining that

le ad to menstr ual f low  a s the  endometrium is shed.
2. A me nstrual cycle  is sta rte d by FSH , which stimula te s the  ma turation of a f ollic le  in

the ova ry.
3. Follicula r c ells surrounding the  deve loping oocyte se cre te  estr oge n, whic h is

re sponsible for mainta ining secondary sexual char acter istic s a s well as the
thic kening of the  uter ine lining.

4. Ovulation is trigge red by a  mid- cycle  surge in LH .
5. Following ovulation, f ollic ular ce lls turn into a  glandular  corpus lute um that se cre te s

incr easing a mounts of estroge n a nd pr ogester one .
6. If  pregna ncy does not occur , the  c orpus lute um de gener ate s, hormone  levels de cline ,

and the  uter ine lining disintegr ates and is she d.
7. During the c yc le, e str ogen and progeste rone inhibit the inc rea se d r elease of FSH

and LH; when estroge n a nd pr ogester one  leve ls fa ll, the  se cr etion of  FSH and L H
incr eases.

D. Me nopause  (p. 536)
1. Me nstrual cycles continue thr oughout middle age  until menopause, when the cyc le s

ce ase.
2. The cause  of  menopa use  is the  aging of the  ovar ie s w he n f ollic le s no longe r mature 

and estrogen leve ls de cline .
19.6  M am mar y Glands ( p. 537; Fig. 19.14)

A. The mamma ry glands are  a cce ssory orga ns of  the fe male reproduc tive syste m tha t are 
spec ializ ed to pr oduce  a nd se cre te  milk af te r pre gna nc y.

B. The mamma ry glands are  loca te d w ithin the br easts on the anter ior thorax.
C. A nipple is located at the tip of eac h bre ast sur rounded by an a rea  of pigmente d skin c alled

the are ola.
D. A ma mma ry gland is composed of irr egula rly shaped lobe s c ontaining glands and a 

la ctife rous duct le ading to the nipple.
E. De nse c onnec tive tissue and f at se par ate the  lobe s.

19.7  Bir th Contr ol ( p. 539) 
A. Birth c ontrol ref er s to the  voluntary r egula tion of the number  of off spr ing produc ed,

re quiring the use  of c ontra ce ption.
B. Coitus Inte rruptus (p. 539)

1. Coitus inte rruptus is the withdraw al of  the pe nis prior to ejacula tion, pr eventing
entr y of spe rm into the female r eproduc tive tra ct.

2. This me thod ma y be dif ficult for  the ma le to ca rr y out, a nd sinc e some spe rm ce lls
ar e pre se nt in the sec re tions of  the pe nis prior to ejacula tion, this me thod might lead
to pregna ncy.

C. Rhythm Me thod (p. 539) 
1. The rhythm method r equir es abstine nce  f rom inte rc our se  during the days of the 

month in which the female is fer tile.



2. The acc ur ate  dete rmina tion of  the days whe n the  f ema le  is f ertile is sometime s
diff icult.

D. Me chanica l Bar rie rs (p. 539; Fig. 19.15)
1. Me chanica l bar rie rs include  the ma le condom, the female c ondom, a dia phr agm

worn by the fe male, or  a  ce rvica l cap w orn by the  fe ma le.
2. These bar rie rs must be  proper ly applied be fore inter course to be  eff ec tive.

E. Chemica l Bar riers ( p. 539)
1. Chemica l bar riers a re sper mic ides in the for m of cr eams, foams, and jellie s.
2. Chemica l bar riers a re more ef fec tive when used with a dia phragm.

F. Or al Contrac eptives (p. 540)
1. Or al contrac eptives (bir th contr ol pills) conta in estr oge n- like and progester one-like

substance s tha t disrupt the  normal cycle of hor mones a nd pr eve nt ovulation.
2. If  used c orr ec tly, ora l contr ace ptive s are  near ly 100%  ef fe ctive , but ma y have side

ef fe cts in some people .
G. Inje cta ble Contra ce ption (p. 541)

1. An intr amusc ula r injec tion of De po- Pr ove ra  ca n suppr ess the re lea se  of  a  se conda ry
oocyte for up to three  months.

2. Side  ef fe cts occur in some pe ople, and this method of bir th control may not be
suitable for  many w ome n.

H. Contrac eptive Impla nts ( p. 541)
1. A contr ac eptive implant is a set of sma ll pr oge sterone -containing c apsules or  r ods

inse rte d sur gically unde r the  skin.
2. An implant may be  e ffe ctive  f or up to f ive  year s.

I. Intr auter ine  D evice s ( p. 542) 
1. An intr auter ine device  ( IUD ) is a sma ll, solid objec t inser ted into the uterine  ca vity

that inte rfe re s w ith implanta tion.
2. Se rious health pr oblems have bee n repor ted w ith the use of IUD s.

J. Surgica l Methods (p. 542; Fig. 19.16) 
1. Surgica l methods of  ster iliza tion inc lude va sec tomy (seve ring the va sa  de fe rentia) in

the male and tuba l liga tion (se ve ring the  uter ine tubes)  in the  fe ma le.
2. These methods provide the most r eliable  me thods of bir th contr ol and may be

re ve rsible using microsurge ry.
19.8  Sexually Tr ansmitt ed Disease s ( p. 543) 

A. Ther e a re  tw enty re cognized sexually tr ansmitte d disea ses ( ST Ds), which a re of ten sile nt or 
go unnoticed, espec ially in f ema le s.

B. One possible  c omplication of the  ST Ds gonorrhea  and chla mydia  is pelvic  inflammatory
dise ase , which ma y lea d to infec tion and ste rility in females.

C. Ac quire d immune def iciency syndr ome ( AI DS)  is a  sexually tr ansmitte d disea se most
fr equently tra nsmitted during unpr ote cted inter course or   by sharing ne edles.

Topics of Inte rest: 
Pr ostate Enlar gement ( p. 525; Ta ble 19A )
Ma le  Infe rtility (p. 527; Fig. 19A ; T able 19B)
Br ea st Ca nce r Update ( pp. 540-541; Fig. 19B; Ta ble 19C)


