Chapter 18

Development



Fertilization, Cleavage, and
Implantation



Step 2: Fertilization
A single sperm penetrates
the secondary oocyte.

Eventually, the sperm and
egg nuclei will fuse, resulting |
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Step 1: Ovulation

A secondary oocyte

is released from the

ovary and swept into |
' the oviduct.
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in a fertilized egg, or zygote. |
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Secondary
oocyte nucleus

Zona pellucida produce a morula, a solid ball \\\
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Step 5: Blastocyst

Step 3: Cleavage

The zygote soon undergoes rapid
mitotic cell divisions as it moves
along the oviduct toward the 1 Uterus
uterus, becoming a pre-embryo
that consists of two cells, then four
cells, then eight cells,and soon. |
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Oviduct | Step 4: Morula ¥ e
By day 4, successive divisions

of cells that enters the uterus. §

Ovary By day 6, the pre-embryo
becomes a blastocyst, a hollow
. . ball of cells with a fluid-filled |
cavity. The blastocyst has freed |
itself from the zona pellucida |
and can increase in size.

Step 6: Implantation
The blastocyst attaches to the |
uterine lining (endometrium) |
and begins to digest its way
inward.

Endometrium




Fertilization

ASperm and egg unite: 6-24 hours after
Intercourse, sperm survives days in female
reprod. tract

AOne sperm fertilizes one egg
I Occurs in upper oviduct
I Acrosome: contains digestive enzymes
I Sperm digests thru follicle cells and zona pellucida
I Sperm membrane fuses with egg membrane
I Zona pellucida made impermeable to other sperm
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Step 1: Secretions from the
female reproductive tract

— destabilize the plasma
membrane of the sperm.

7 |

1 Step 2: The sperm contacts the |

" corona radiata, and enzymes spill out |

| ||~ ofthe acrosome and disrupt cellular |

| attachments, allowing passage of the ‘
sperm through the corona radiata

and then the zona pellucida. J

J Step 3: The sperm
enters the cytoplasm of

/ /] the secondary oocyte.

, Sperm '
membrane nucleus

v

Egg ]
nucleus \Q
Step 4: The nucleus of Y
the sperm and the
nucleus of the egg .
fuse and fertilization

is completed.

Diagram showing the processes that occur before and during fertilization
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- - If sometimes you feel a little usless, insignificant, OF
- just remember that YOU were once the fastest, mos
. - ..most determined and most victorious sperm out of milliC
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How many sperm normally fertilize a
single egg?

>~ N

A.
B.
C.
D. More than a million



Early Development

A Cleavage involves: cell division without cell
growth, up to about day four

I Function is to restore cell size to normal (i.e.
smaller than the egg cell)

I Produces d afohdal oflcadlo



Morula: Solid ball of cells
formed as the zygote
undergoes cleavage

Early blastocyst:
Hollow ball of cells with
a fluid-filled cavity

Late blastocyst: Pre-embryo, with
- the embryonic disk, two layers of
cells that become the embryo proper

Gastrula: Embryo with
three primary germ layers
| P“Y 16 / (ectoderm, mesoderm, and

Inner cell mass

endoderm)

Blastocyst cavity

Trophoblast
Amniotic cavity

Embryonic disk

Yolk sac

Ectoderm
Mesoderm

Endoderm
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Blastocyst

A Inner cell mass cells form embryo
proper
I Source of embryonic stem cells

A Outer (trophoblast) cells form placenta

I Secrete hCG (human chorionic
gonadotropin) after implantation

| Extends life of corpus luteum
| Basis of pregnhancy test




Implantation

Fertilization\ — P

o

Endometrium

Trophoblast

Figure 18-5 Biology of Humans, 2/e
© 2007 Pearson Prentice Hall, Inc.

Oviduct

Implantation

Uterus

Blastocyst

Uterine cavity




Implantation



