Male Reproductive System

The primary sex organs are called the

-Male gametes produced in the

The hormone produced in called

-Female gametes produced in the

The hormone produced in called

Acrosome  Plasma membrane
Mitochondria
I\

\ .
\* Corona radiata
— ‘ JLJ
Head Mid (connecting) piece Tail End piece

Peri-acrosomal space Sub-acrosomal space Cytoplasm

Cell membrang

uclear envelope

outer acrosome
Nuclear vacuole membrane

Zona pellucida

Nucleus

\/gquatcria\ segment

Post»acrosomaq \

region entriole

Post-acrosoma e\

sheath Redundant
Posterior rin ' nuclear
& envelope

itochondriat

sheath

But fiber v
uter dense fibe entral Pair

v Axoneme
Axoneme
FRONT VIEW SIDE VIEW

Describe fertilization.

List the parts of the male system.
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Accessory organs include:

The and

are external genitalia

Testes

What is the tunica albuginea?

How many seminiferous tubules are found in each lobule?



The seminiferous tubules are tightly

that serve as

Spermatic cord

Blood vessels
and nerves

They empty into the

and then to the

Epididymis

shaped and

.~ Seminiferous
\/ tubule

tube found on the

How long can it store sperm?

How is sperm expelled?

Ductus Deferens (Vas Deferens)

part of the testis and along the lateral side.

What is the function of the ductus deferens (vas deferens)?

Sperm moves by

once inside the uterus

The vas deferens ends in the

in the vas deferens and with their

which unites with the urethra.

What is a vasectomy and how does it prevent pregnancy?



Urethra

The urethra extends from the base of the to the

and carries both and

The sperm enters from the

Seminal Vesicles

Where are the seminal vesicles located and what do they produce?

What percent of the semen is this secretion?

Prostate Gland

Encircles the upper part of the

What is the function of the milky fluid secreted by the prostate?

Where does it enter the urethra?

Bulbourethral Gland

sized gland inferior (below) to the

What are the three functions of the thick, clear mucous it secretes?

Where is the thick mucus secreted?



Semen

What is the function of the fructose in semen?

Why is semen an alkaline (basic) solution?

External Genitalia

Describe the scrotum.

Why is temperature about 3 degrees Celsius lower than the normal body temperature?

What is the function of the penis in the reproductive system?

What are the two regions of the penis?

and the

Spermatogenesis

What is spermatogenesis?

What is the age range for the male to perform spermatogenesis?

Where does it occur and what is produced?

When do spermatogeonia undergo rapid mitosis?



What is the purpose of follicle stimulating hormone (FSH)?

The primary spermatocytes undergo and

spermatids are produced. What does that mean?

Sperm

sister
Neiosis | \eromatids
46 .&
sister
chromatids
Replication
(interphase) 23

Spermatogonium p

sister
chromatids
Meiosis Il
What are the three regions of a sperm cell?
and
Which part contains the DNA and what protects it?
Approximately how long does spermatogenesis take? days
What is unique about the sperm cell?
What is the size of a sperm cell? long wide

What are the functions of testosterone?



What are some secondary sex characteristics seen in males?

TARGET ORGANS OF TESTOSTERONE

Skin
hair growth, balding,

sedum production libido, mood

: Muscle
L|Ve I increase in
synthesis of serum strength and
proteins volume

Kidney
stimulation of erythropoietin
production

Male Sexual
Organs

penile growth
spermatogenesis
prostate growth and
function

Bone Marrow

stimulation of stem cells

Bone i
accelerated linear growth
closure of epiphyses -

L
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What happens to testosterone levels with age?



Male Reproductive System Review Questions

1. What structure regulates the temperature of the testes?

2. Where are sperm and sex hormones made?

3. What is the male sex hormone?

4. What are the functions of the penis?

5. How long is sperm stored in the epididymis?

6. What is the mixture of sperm cells and fluids?

7. What is the passageway for semen and urine?

8. Which is bigger, the sperm or the egg?

9. What is a vasectomy?

10.How many cells are produced by spermatogenesis?

Q11

Q12

Q13

11. 12. 13.




Female Reproductive System

List the major parts of the female reproductive system.

FADAM.

Suspensory
ligament

Ovary

Uterine (fallopian)
tube

Fimbriae
Ovarian lig it

Sacrum

Coccyx Round ligament

Fundus

Broad ligament Body Uterus

Cervix

Urinary bladder
Symphysis pubis

Rectum

Urethra
Vagina
Clitoris
Labium minus

Anus Labium majus




OVARIES

* Composed of follicles
* (sac-like structures)
* Structure of an ovarian follicle
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Ripening of follicles Ovulation

Ovulation

Ripening of the corpus luteum

Menstruation

Progesterone

Estrogen



*  After ovulation, levels rise in preparation for potential

implantation of the egg if it is

* The lining ( )of the uterus thickens and

becomes more vascular.

» Ifthe eggis not fertilized, the inner uterine lining is in a process called
----OVUM

OVARIAN CYCLE

OVULATION
: —/\> -/\>/\|>-/\> e
UTERINE CYCLE | %( | y | M | W 1 M |
| MENSES | PROLIFERATIVE | SECRETORY |
FOLLICULAR STAGES
*  Primary follicle - contains an oocyte

* Secondary follicle-mature egg cell that is ready to be

* Ovulation - when the egg is mature the follicle ruptures
Occurs about every days, but on the th

* The ruptured follicle is transformed into a

What can be said about the eggs in a female’s ovaries?

PRIMORDIAL FOLLICLE

* Primordial germ cells migrate into the developing gonads early in the development

of the
* Some of these enlarge and develop into larger cells called and
enter the first division. This occurs between and

months of gestation in the human embryo.

PRIMARY FOLLICLE
* These 'primary’ oocytes become arrested in of the first meiotic

division until the female becomes sexually mature.



SEXUAL MATURITY
At sexual maturity, a small number of primary oocytes ( ) mature each
month and complete the fist meiotic division to become secondary oocytes under

the influence of follicle stimulating hormone ( ).

The oocytes synthesize a coat called the

They also accumulate , yolk, , lipid and the

mRNA that will be used later on after fertilization to direct early development of the

embryo.
OVULATION
This is the release of the oocyte (mature ova or egg cell). This cell
will contain the _ number of chromosomes and will be released into the
and be ready to get fertilized if sperm cells are present.
This occurs on the ________th day of the menstrual cycle, not the 14th day of the month.

CORPUS LUTEUM

primary ovum ,_———" primary follicle —> developing follicles
blood ( second:\i

vessels primordial i
follicle

The corpus luteum is essential for

mature
(Graafian)

establishing and maintaining follicle

in females. The corpus

luteum secretes

ruptured

which is a steroid hormone responsible for .\ el

the development and maintenance of the

liberated

early corpus pLer s

luteum
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IF THE EGG IS NOT FERTILIZED

» Ifthe eggis not fertilized, the corpus luteum stops secreting

and decays (after approximately days in humans). It then degenerates into a

corpus albicans, which is a mass of fibrous scar tissue.

IF THE EGG IS FERTILIZED

* Ifthe eggis fertilized and occurs, the cells of the blastocyst

secrete the hormone human chorionic gonadotropin (hCG, or a similar hormone in
other species) by day 9 post-fertilization.

. is the hormone used in pregnancy tests. Suspensory

/ Ligament
DAY 2 \
DAY 1 Fallopian Tube

First

Cleavage

@ 8-cell DAY 4
4-cell uncompacted
Fertilized stage morula 8-cell
Egg compacted
(zygote) morula
DAY 5

Early
blastocyst

Late-stage
blastocyst
(hatching)

Oocyte

Utero-Ovarian
Ligament

@ Broad
\ Ligament
OVARIAN SUPPORT
* The ovarian ligament is composed of and

tissue; it extends from the uterine extremity of the ovary to the lateral aspect of the

uterus, just below the point where the uterine tube and uterus meet.

FALLOPIAN TUBES
Suspensory
Ligament
* Receive the ovulated \/ 2 Fallopian Tube
* Provide a site for
*  Attaches to the
* Does_______ physically attach to the ovary
* Supportedbythe__ ligament Uterus

Utero-Ovarian k!
Ligament

Broad
Ligament



FUNCTIONS OF FALLOPIAN TUBES

. - finger-like projections at the distal end that receive the

oocyte.

» (Cilia inside the uterine tube slowly move the oocyte towards the uterus.

(takes days)

* Fertilization occurs inside the tube.
UTERUS
* Located the urinary bladder
* Hollow organ
* Functions of the uterus
a fertilized egg
the fertilized egg
the fertilized egg
REGIONS OF THE UTERUS T <
—---%,___ ¥~ Fallopian tube
. - main portion N . & Ovary
. | Uterus
. - area where uterine tube enters V. Cervix
A= Urinary bladder

. - narrow outlet that protrudes \ /[ Vagina

into the vagina ™ pubi bone

. L ™~ Clitoris
Rectum <~ ™ Urethra
) ™ Labium Minora
Anus < ~ Lablum Majora
Uterus Fallopian

Fundus

tube




WALLS OF THE UTERUS

Endometrium
layer

Allows for implantation of a fertilized egg

off if no pregnancy occurs (menses)

Myometrium - layer of

muscle.

Suspensory Uterine (fallopian) tube
ligament of ovary

L 4

Fundus

Lumen (cavi
of uterus ( )

Ovarian blood
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VAGINA

Extends from

Behind

to exterior of body

and in front of rectum

Serves as the canal
Receives the penis during sexual intercourse

- partially closes the vagina

until it is ruptured

Uterine
tube

/- Infundib-|
ulum

Fimbriae |

Round ligament of uterus
Endometrium}

Wall of
uterus

Myometrium
Perimetrium
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Ureter —__
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— Urinary bladder
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EXTERNAL GENETALIA

* Mons pubis

Fatty area overlying the pubic symphysis
Covered with pubic hair after puberty

* (Clitoris

* Labia - skin folds

Labia majora

Labia minora

! labia major
labia © ) |

OOGENESIS minor

» The total supply of eggs are present at
* Ability to release eggs begins at

* Reproductive ability ends at

* Oocytes are matured in developing ovarian follicles.

* The mature oocyte is about um in diameter.

* Primary oocytes are until puberty

* Follicle stimulating hormone (FSH) causes some primary follicles to mature
Meiosis starts inside maturing follicle

Produces a secondary oocyte and the polar body

Meiosis is completed after ovulation only if sperm penetrates

iy . Meiotic Events Follicle Development
additional polar bodies are produced ) in Ovary
Before birth /‘\ 4
\ ) ogonium (stem cell)
. 4 . ~—Follicle cells
Mitosis ‘ / ~—Oocyte
(@ 4 Primary

Primary oocyte ——»
. ry oocyt follicle

P

Growth ; l
. Primary oocyte ¢~»  Primary
\ "/ (arrested in prophase I; = follicle
present at birth)
Childhood (ovary inactive)
Each month from Primary

puberty to menopause Y s follicle
( @B | Primary oocyte (still ¥
\__/ arrested in prophase 1) §W§§ Growing

S follicle
Meiosis | y \ *‘
(completed by one ; . Mature
primary oocyte : vesicu_lar
each month) A Secondary oocyte +» (Grgaﬁan)
4 \ (arrested in ~ follicle
First polar body (@) metaphase 1n)
,7, Ovulation +
Meiosis Il o }; ~Sperm ; Ovulated
of polar body k / secondary
(may or may oocyte
not occur) = Meiosis Il completed

"%’ (only if sperm
— AR / ?‘\ ( y 'p
Polar bodies @ @ ‘\.‘ ‘. penetration occurs)

(all polar bodies Second Ovum
degenerate) polar body



THE BIRTHING PROCESS

Menstrual Cycle

Which two hormones regulate the menstrual cycle? and
FSH controls the of the menstrual cycle by stimulating the
maturation of the follicles. Many follicles mature during each

cycle, but the one that reaches maturity first will release the egg. FSH stimulates the

follicle cells to produce the hormone , which stimulates the
preparation of the , needed for implantation in case the egg is
fertilized.

High levels of estrogen trigger the LH surge causing the release ofthe _____ from
the mature follicle. This process is called . LH stimulates the
progesterone production from the , which supports the

second half of the menstrual cycle. During this phase estrogen levels decrease while

progesterone levels

50
8
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According to the graph, when does
ovulation occur? . :

Primary Vesicular Ovulation Corpus Degenerating

L

follicle follicle luteum corpus luteum
]

Follicular  Ovulation Luteal
) phase (Day 14) phase
(c) Ovarian cycle

Endometrial |Menstrual 2

layers: — | flow
Functional | | ¥{
layer | ¢ i f
Basal layer i k

Days 1 5 10 15 20
Menstrual  Proliferative Secretory
phase phase phase

(d) Uterine (menstrual) cycle



What are the six secondary sex characteristics caused by estrogen in females?

What produces progesterone and what is one of its functions?

What are mammary glands?

What is their function?

What causes them to increase in size?

What sex are the functional in?

First rip

Skin (cut)

Pectoralis major
muscle

Suspensory ligament
Adipose tissue
Lobe

Areola
Nipple

Opening of
lactiferous duct

Lactiferous sinus
Lactiferous duct

Lobule containing
alveoli

(a) (b)
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Areola-

Nipple-

Lobes-

Alveolar Glands

Lactiferous Ducts-

What are the four stages of birth?

How long is the oocyte viable after ovulation? hrs

How long is sperm viable after ejaculation? - hrs

Where do the sperm cells have to travel for fertilization to occur?

What happens to the first sperm that comes in contact with the oocyte?

Will any other sperm cells be allowed to fertilize the egg?
When does fertilization occur?

The zygote is the first cell formed. What is it the result of?



How does the zygote increase the number of cells?

Where does fertilization take place and where will the zygote move on to?

BLASTOCYST

circle of cells

Begins at aboutthe ___ cell stage

Secretes human chorionic gonadotropin ( ) to produce the corpus luteum to
continue producing hormones

Functional areas of the blastocyst

* Trophoblast - large sphere

e Inner cell mass

Primary germ layers are eventually formed

. - outside layer

. - middle layer

. - inside layer
The late blastocyst implants in the wall of the uterus (by day ____ )
Ectoderm

* Nervous system

* Epidermis of the skin
Endoderm

* Mucosae

* Glands
Mesoderm

* Everything else

(projections of the blastocyst) develop




Cooperate with cells of the uterus to form the

The embryo is surrounded by the (a fluid filled sac)
An umbilical cord forms to attach the to the
Blastocyst . Inner cell

cavity mass

Trophoblast

(e) Late blastocyst
(implanting)

(a) Zygote (b) Early cleavage (c) Morula
(fertilized 4-cell stage —
egg) ——

Fertilization

Uterine tube

Ovulation Uterus
Endometrium
EMBRYO
The mass of cells is called an embryo until the week.

How many cells is the zygote when it moves into the uterus?

Where does it get its nutrients?

Umbilical cord
Amnion

Chorionic
villi

Uterine
cavity

— Ectoderm |

Forming

mesoderm| =MPrYO

Endoderm_



What are the functions of the placenta?

When are organs formed?

Here is where

get specialized and there is a tremendous

growth and change in

Pregnancy-

Some anatomical changes include:

Some physiological changes include:



MORNING SICKNESS
Morning sickness often begins ___ weeks after conception and may continue until the
month of pregnancy. Some women have morning sickness during their entire
pregnancy. This happens most often for women who are carrying more than 1 baby.
It is called morning sickness because the symptoms are more likely to occur early in the

day, but they can occur at . For some women, morning sickness lasts

all day. Most experts think changes in the woman’s hormone levels during pregnancy

cause it. Other factors that can make the nausea worse include a pregnant woman's

enhanced sense of smell and gastric reflux.

Why do pregnant women urinate so often?

List two changes in the respiratory system.

What are the four changes in the cardiovascular system?

Labor-



List the five events that initiate labor.

What happens in the dilation stage of labor?

What happens in the expulsion phase?

What is the last stage?

(4) Hypothalamus sends efferent
impulses to posterior pituitary,
where oxytocin is stored

(5) Posterior pituitary releases
oxytocin to blood; oxytocin
targets mother’s uterine
muscle

(8) Uterus responds
by contracting
more vigorously

(1) Baby moves
deeper into
mother’s birth

(3 Afferent
impulses to
hypothalamus

(2) Pressoreceptors

in cervix of Positive feedback
uterus excited

mechanism continues
to cycle until inter-
rupted by birth of baby

Placenta

Umbilical
cord

Uterus

Cervix

(2 Expulsion: delivery of the infant

Uterus

Placenta
(detaching)

SRS Umbilical

" 1) cord
AR
e )

FAN ot _fan o e _al



TWINS

List the three types of twins. and

Describe identical twins (monozygotic).

Describe fraternal twins (dizygotic).

Describe polar body twins.

What is the chromosome of a male?

What is the chromosome of a female?

When do the gonads begin to form?

When do the testes descend to the scrotum?

When does the reproductive system begin to function?

When does puberty begin?

At what age is a female at her peak reproductive ability?

Describe menopause.

Does this happen in men? If not, what does happen?




