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@ The hypothalamus releases
gonadotropin-releasing hormone
(GnRH).

@ GnRH stimulates the anterior
pituitary to release gonadotropins
—FSH and LH.

(3) FSH stimulates
spermatogonia to produce sperm.

@ LH stimulates the interstitial
cells to release testosterone,
which serves as the final trigger
for spermatogenesis.
Testosterone then enhances
spermatogenesis.

@The rising level of
testosterone exerts negative
feedback control on the
hypothalamus and pituitary.

Testosterone—» Primary and secondary
sex characteristics

Supporting cell\\{ Y

FSH and
\ testosterone

stimulate
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Primary follicle = Growing follicles
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corpus luteum
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radiata

< Mature vesicular
(Graafian) follicle

,,,,,
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Developing Ruptured Ovulation Secondary oocyte

corpus luteum follicle
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Meiotic Events Follicle Development

Before birth in Ovary
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2n  Primary oocyte —— /_ Fglilrirc‘:?;y

('

Growth —+

Primary oocyte | Primary
2 (arrested in prophase I; =/ follicle
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1 ' - follicle

- Mature
Y vesicular
Meiosis | (completed by one—~_ (Graafian)
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. —Sperm Y . Ovulated
Meiosis Il of polar body — Yl % (s)c;z;?ed 4
(may or may not occur) : Meiosis Il completed
AN .~ (only if sperm
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LH

FSH

Plasma hormone level

(a) Fluctuation of gonadotropin levels: Fluctuating levels of pituitary
gonadotropins (FSH and LH) in the blood regulate the events of the
ovarian cycle.
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Primary Secondary Vesicular Ovulation Corpus Degenerating

follicle follicle follicle luteum corpus luteum
I |
I I I
Follicular Ovulation Luteal
phase (Day 14) phase

(b) Ovarian cycle: Structural changes in the ovarian follicles during the
ovarian cycle are correlated with (d) changes in the endometrium of
the uterus during the uterine cycle.
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Estrogens |

Progesterone

Plasma hormone level

(c) Fluctuation of ovarian hormone levels: Fluctuating levels of
ovarian hormones (estrogens and progesterone) cause the endometrial
changes of the uterine cycle. The high estrogen levels are also
responsible for the LH/FSH surge in (a).
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Endometrial Blood vessels
glands ‘
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-g | flow
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g 1 5 10 15 20 25 28 Days

o Menstrual Proliferative Secretory

o phase phase phase

The menstrual and proliferative phases occur before ovulation and together

correspond to the follicular phase of the ovarian cycle. The secretory phase
corresponds in time to the luteal phase of the ovarian cycle.

(d) The three phases of the uterine cycle:
* Menstrual: Shedding of the functional layer of the endometrium.
* Proliferative: Rebuilding of the functional layer of the endometrium.
» Secretory: Begins immediately after ovulation. Enrichment of the blood
supply and glandular secretion of nutrients prepare the endometrium to
receive an embryo.
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Embryo

> O >
Fertilization 1-week 3-week
conceptus embryo
(3 mm)
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5-week embryo
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12-week fetus
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(a) Zygote (b) 4-cell stage (c) Morula (d) Early blastocyst (e) Implanting
(fertilized egg) (a solid ball of (morula hollows out blastocyst

blastomeres) and fills with fluid) (consists of a sphere

4 days of trophoblast cells

and an eccentric

cell cluster called

the inner cell mass)

Fertilization
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@Afferent

@ Hypothalamus sends efferent
impulses to posterior pituitary,
where oxytocin is stored

@ Posterior pituitary releases

oxytocin to blood; oxytocin

targets mother’s uterine

muscle

—@ Uterus responds
by contracting more
vigorously

@ Baby moves
deeper into
mother’s birth

impulses to
hypothalamus

@ Pressoreceptors

in cervix of uterus .
excited Positive feedback

mechanism continues
to cycle until interrupted
by birth of baby
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