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A 3-hormone chain of 
command controls 
reproduction with the 
brain being the primary 
regulator.





Meiosis is the process of 
producing gametes (sperm 
and eggs) that have only 
one chromosome instead of 
a pair.  
This picture represents a 
hypothetical case for a 
species with 4 chromosomes 
(2 pairs; humans have 
23 pairs of chromosomes).
Blue and red colors indicate 
the parental origin of 
chromosomes; note that two
of the gametes formed 
represent new combinations 
of genetic information. 
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A representative cross-section of the seminiferous 
tubules in the testis is sketched here.

In response to follicle 
stimulating hormone 
and testosterone, the 
Sertoli cells support 
spermatogenesis.

In response to luteinizing 
hormone, the Leydig cells produce 
steroids, including testosterone. 



Figure 17-5

The seminiferous tubules in this testis are apparent in the area
that has been cut away. Spermatozoa move from the tubules into 
the rete testis, and then into the epididymis, first into the efferent 
ductules, and then into the vas deferens. 



Figure 17-6

Semen is 
composed of 
spermatozoa and 
fluids from the 
testes, the 
epididymis, the 
seminal vesicles, 
and the 
bulbourethral 
and prostate 
glands; 
enlargement of 
the latter can 
block urine flow.



Spermatogenesis is the testicular process in adult males that generates 
haploid gametes capable of fertilizing ova. 
The overall result is that the set of 23 pairs of homologous 
chromosomes is reduced to a set of 23 chromosomes per sperm–the 
corresponding 23 pairs are present in ova. 



Click here to play the
Spermatogenesis
Flash Animation



Sertoli cells support spermatogenesis in the seminiferous 
tubules in response to testosterone and FSH.  

Figure 17-9



After its release in the female reproductive tract, a spermatozoan 
is propelled by the thrashing movements of its flagellum. 

Figure 17-8

At the time of fertilization, the acrosome at the head of an individual 
spermatozoan releases enzymes that allow it to gain access to the 
interior of the ova and accomplish the union of genetic material. 





Engorgement of the penis during sexual excitement is due 
to activation of the reflex pathways for erection.  Nitric 
oxide is an important vasodilator in this reflex. 



Summary of 
hormonal control of
Male reproductive 
function.





A spermatozoan ejaculated 
into the female reproductive 
tract must move through 
the cervix and uterus before 
it can fertilize an ovulated 
egg that has been moved 
from the ovaries into the 
uterine tube by the 
combined actions of 
fimbrial contractions and 
the oviduct’s “ciliary 
escalator.”



The external genitalia of the female accommodate the 
reproductive processes at the time of sexual intercourse and 
at the time of birth. The tract is somewhat protected from 
invasion by pathogenic organisms by an acidic mucus.



Production of haploid gametes in females is called oogenesis. 
The full sequence of meiosis is not completed until fertilization.



The development of an ovarian follicle and oocyte.  The fully
mature follicle is 1.5 cm in diameter.



Click here to play the
Maturation of the

Follicle and Oocyte
Flash Animation



The ovarian cycle of changes in steroid production drives
the rest of the changes that characterize the menstrual cycle
of adult females. The follicular phase is marked by increasing
levels of estrogens whereas the luteal phase is one of increased
progesterone levels; the transition between the two is ovulation.



Small increases in the 
secretion of gonadotropins 
(LH & FSH) lead to follicular 
maturation, including an 
increase in the synthesis 
and secretion of ovarian 
steroid hormones (1-7).

Ovulation is provoked by a 
surge in LH and marks the 
transition to the luteal phase of 
the cycle, 
characterized by high levels of 
progesterone. (8-14).

Eventually, (15) a decrease in 
LH leads to luteolysis, and the 
withdrawal of steroid support 
for a thick, active uterus.





The two-stage model of estrogen synthesis holds that androgen 
precursors are synthesized in the outer layer (theca cells) of the 
ovarian follicles and diffuse to the inner layer (granulosa cells)
for conversion to estrogens; LH drives the former, FSH the latter.



Summary of the 
hormonal control of
ovarian function 
during the follicular
phase.



The feedback 
relationship between 
the ovarian steroid 
hormones and 
secretion from the 
hypothalamus/anterior 
pituitary gland 
reverses in mid-cycle, 
eliciting the large, 
ovulatory surge in LH.







Estrogens are the predominant steroid hormones prior to 
ovulation; progesterone predominate after ovulation.







Only a single 
spermatozoan gains 
access to the ovum
at the time of 
fertilization due to a 
biochemical block;
sperm penetration 
also triggers the 
completion of meiosis 
in the ovum so that 
fertilization can occur.

The fertilized egg
is called a zygote.



After the end of the first trimester, the placenta is more 
fully developed, including its nutritive/exchange relationship
between the maternal and fetal circulations, and its steroid 
products provide hormonal support for the uterus .



During the first trimester, the chorion is the source of a
gonadotropin hormone that maintains steroid production by the 
corpus luteum in the ovary. 

Placental steroidogenesis 
provides direct steroidal 
support of the uterus during 
the second and third 
trimesters: the shift between 
these steroid sources is a 
critical transition in 
successful pregnancy. 



Metabolites of chorionic gonadotropin in the urine are an
“early indicator” that pregnancy is underway. The critical
transition between uterine dependence on ovarian versus
placental steroids occurs at the end of the first trimester, 
an interval with the greatest likelihood of miscarriage.





The onset of labor 
and delivery is 
typically heralded by 
the “breaking of the 
waters” in reference 
to the loss of 
amniotic fluid (c) 
through the ruptured 
amniotic sac.

Uterine contractions, 
coupled with the 
mother’s abdominal 
contractions, move
the newborn into its
own world.



Click here to play the
Factors That Influence the

Process of Parturition 
Flash Animation



A series of 
positive-
feedback 
events 
involving neural 
and chemical 
cues promotes 
the cascade of 
uterine 
contractions
(smooth 
muscle) that 
help to propel a 
neonate into 
the world. 





The hormones of pregnancy, including prolactin, estrogens,
and progestins, stimulate development in the mammary glands.



Prolactin promotes 
the synthesis of milk; 
oxytocin promotes 
the ejection of milk 
from the nipple.
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