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Bio& 242 A&P
Unit 4 / Lecture 5

CRITICAL PERIODS OF DEVELOPMENT
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(a) Sperm cell penetrating a secondary oocyte
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Activation of Sperm.

Capacitation: Changes undergone by spermatozoa in the
female genital tract that enables them to penetrate and
fertilize an egg.
+»Facilitated by the removal of sterols (e.g. cholesterol) and non-
covalently bound epididymal/seminal glycoproteins. The result is
a more fluid membrane with an increased permiability to Ca*.
¢+ An influx of Ca?* produces increased intracellular levels and
thus, an increase in motility.
+»The tripeptide FPP (fertilization promoting factor) produced by the
male is essential for capacitation. It has a synergistic stimulatory
effect with adenosine that increases adenyl cyclase activity in the
sperm.
«»+FPP is found in the seminal fluid, and comes into contact with the
spermatozoa upon ejaculation.
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"POlyspermy" means fertilization by more

than one sperm.

“Fast block'' to polyspermy:

s Uses a propagated change in electrical voltage across the plasma
membrane of the oocyte.

«»This depolarization is closely equivalent to nerve action potentials!

¢ Before being sperm contact, the oocyte membrane is at a resting voltage
of -70 millivolts, same as most cells.

At sperm contact ion channels open in the plasma membrane that let
sodium ions leak in (& also calcium ions).

s The oocyte membrane (somehow!) won't fuse with the sperm
membrane after it has depolarized

"Polyspermy”

“Slow blocks” to polyspermy

¢ Just under the plasma membrane of oocytes are thousands of Cortical
vesicles.

¢ The increased calcium concentration causes these cortical vesicles to fuse
with the plasma membrane and release their content.

«»Enzymes in the cortical vesicles digest away adhesion molecules on the
oocyte surface that are needed for sperm to stick to oocyte
membrane

s In some animals these Cortical vesicles form a “fertilization membrane”
by lifting the Zona pellucida away from the plasma membrane.
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Problems Associated with Polyspermy

Partial molar pregnancy

¢ The placenta grows abnormally into tissue called a “mole.” Any fetal
tissue that develops is likely to have severe defects.

* Caused when A normal egg is fertilized by two sperm, “polyspermy.”

Complete molar pregnancy.

% In place of a normal placenta and embryo, a mole of abnormal
placental tissue grows into a grapelike cluster that can fill the uterus.

* An abnormal egg with no genetic information is fertilized by a sperm.
The sperm's chromosomes duplicate and develop into a complete mole.

* Some molar pregnancies lead to abnormal cell growth called
gestational trophoblastic disease. . A small percentage of these may
become invasive cancer.
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Cleavage results in a solid ball of cells
“Morula” and finally a hollow ball of cells
“Blastrula or Blastocyst”

2. Cleavages

(first cleavage
completed about 30
hours after fertilization)

3. Morula
(3—4 days after fertilization)

1. Fertilization
(oceurs about 4. Blastocyst
(4'%—5 days after
fertilization)

12-24 hours
after ovulation)

5. Implantation
(occurs about
6 days after
fertilization)

Uterus:
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Frontal section through uterus, uterine tube, and ovary
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Blastrula or Blastocyst arrives in the uterus
after about 6 days and implants in the
endometrium
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(b) Internal view, about 6 days after fertilization
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The Human Fetus develops from a group of
cells called the Inner Cell Mass

Endometrium of uterus:

Endometrial stroma
Simple columnar‘____‘____‘\

epithelium

Endometrial gland

Trophoblast—= & ) @ Blood
= BT vessel

Inner cell —
mass

Blastocele

(b) Internal view, about 6 days after fertilization
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The Inner Cell Mass develops
into two embryonic tissues
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(c} Internal view, about 7 days after fertilization
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Embryo develops the third embryonic
tissue and extra-embryonic membranes
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Extra-embryonic membranes and the
modification to form the placenta
and the umbilical cord

Fig. 2.13. The bryonic



Formation of the placenta
and umbilical cord
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(c) External view, about 25 days after fertilization
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Implanted fetus showing the extra-
embryonic membranes and layers
of the endometrium
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Structures of the Placenta
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First Trimester, about 5 weeks

Second Trimester, about twenty weeks,
late second trimester premature baby
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Third Trimester, about 30 weeks

Umbilical
cord

Third Trimester, about 30 weeks
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Hormonal Control of Development
and Childbirth

Placenta
Human chorionic Erlsrtn Human chorionic Corticotropin-releasing
gonadotropin (hCG) somatomammotropin (hCS) hormaone
Rescues corpus luteum from
degeneration until the 3rd or
4th month of pregnancy
“ — Corpus luteum
(in ovary)
Progesterone
Estrogens
1. Maintain endometrium of 1. Increases flexibility 1. Helps prepare mammary 1. Establishes the
uterus during pregnancy of pubic symphysis glands for lactation timing of birth
2. Help prepare mammary 2. Helps dilate uterine 2. Enhances growth by 2. Increases secretion
glands for lactation cervix during labor increasing protein synthesis of cortisol
3. Prepare mother's body 3. Decreases glucose use
for birth of baby and increases fatty acid

use for ATP production

(a) Sources and functions of hormones
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Cyclic hormone levels
during pregnancy
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(b) Blood levels of hormones during pregnancy
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Formation of Monozygotic Twins
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Formation of Monozygotic Twins

one placenta

one chorionic sac
two amniotic sacs
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-20 Diagrams illustrating how monozygotic twins devel.op.fron! one zygo! 7 :

celll.‘ﬂ‘a’:s.zl'his is llhcg: most common mechanism by which monozygotic (identical) twins develop. Such twins alway:i
have separate amnions. a single chorion, and a common placenta.

Formation of Monozygotic Twins

single placenta
& chorionic sac

amniotic
cavity

costRSaEoa .

RN

division of
embryonic
disc

two-cell

zygote stage blastocyst -
. VA
p y \
@D
\:

Y

conjoined twins

Figmy 7-24 Diagnlms_ il[ustrnling how monozygotic twins may rarely develop. Division of the embryonic disc
resulls'ln_ two embryos within one amniotic sac. A4, complete division gives rise to separate twins. B and C, incom-
plete division results in various types of conjoined twins.
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Formation of Monozygotic Twins

Formation of Monozygotic Twins

15



5/14/2010

Formation of Monozygotic Twins
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