Reproductive System



Function: Produce Sperm
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Meet Greg the Sperm

@Rothamsted Expanmental Station, 1997, 1998



http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2262130&rendertype=figure&id=F1
http://www.coolschool.ca/lor/BI12/unit15/U15L02/greg_1.swf

Function: Cervical mucosa
secretes mucous blocking cervical
canal entrance to uterus.
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Function: Muscular
contractions.
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Function: Passageway for oocyte
and site of fertilization.
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Mechanisms of Hormonal Action

* Direct Gene Activation

— lipid soluble, steroid
hormones

— diffuse through cell
membranes

— bind to intracellular
receptor

— activated hormone
receptor/complex binds
with gene, turning it on

— gene transcribes mRNA

— ribosomes use mRNA to
synthesize enzymes to

stimulate cell activity or .

synthesize structural
proteins to be excreted
or used within the cell

blood capillary

molecule diffuses
from bloodstream into
the interstitial fluid
bathing a target cell.

a. A steroid hormone (

b. Being lipid soluble,
the hormone diffuses
across plasma membrane
of the target cell.

¢. This hormone moves
into the nucleus, where it
binds with a receptor
molaecule. Hormone-
receptor complex
triggers gene
transcription

in spacific

DMA regions.

d. The transcript

Is translated in
cytoplasm into

the gene product
required to carry

out the response

to the hormonal signal.

gene products
o 2000 Wadswarth Pulblishing CompariTR

plasma membrane
of target cell

cytoplasm

nucleus

. . receptor

i . molecule

b

'hurmu ne-receptor

complex that interacts

with DNA

4, -, transcript



Hormone Sources & Functions

* Gonadotropin-releasing Hormone (GnRH):

— Source: Hypothalamus
— @ﬁ __— Hypothalamus
RE {_
Nl
ey r\ T i :
i - Targets & Functions:

| - Females & Males - Anterior Pituitary

7 '?”IL - Stimulates the production of Follicle
Anlertor Stimulating Hormone (FSH) &
Leutinizing Hormone (LH)

- Regulates the release of FSH & LH
by the anterior pituitary gland

prtuitary



Hormone Sources & Functions

* Follicle Stimulating Hormone:
— Source: Anterior Pituitary

:»_\__“ @ﬁ /— Hypothalamus
.\ | ,.J‘.

y /E”’f - Targets & Functions:
o Ny

7 \ * Females - Ovaries
_i{ ) - Stimulates follicle growth &
)“;—«I: maturation
Anletor - Stimulates estrogen production

pituitary * Males - Seminiferous Tubules

- Promotes sperm production
(Spermatogenesis) by establishing
testosterone receptors on tubules



Leutenizing Hormone:

"
5

P4 Source: Anterior Pituitary

& - Targets & Functions:
o - Females - Ovaries

- Stimulates primary oocyte to complete
first meiotic division to become
g - e secondary oocyte

——————Zona pellucida

- Triggers ovulation of secondary oocyte

6 6 | ¥ g—— Secondary
1 8 7/
oocyte

b - Transforms ruptured follicle into corpus
= luteum

Secondary oocyte
é Crona et - Stimulates production of progesterone by
Corpus luteum - Males - Seminiferous Tubules

- Stimulates sperm production
(Spermatogenesis) by causing interstitial
cells in testes to secrete testosterone




Estrogen:

» Sources: Maturing Follicles & Corpus Luteum
- Targets & Functions:

- Body in general

- Stimulates the development of
female secondary sexual
. rg;.!;‘cur'ac‘rer'isﬁcs

. Ut

- Stimulates proliferative phase of
uterine cycle

 Ovaries
- Promotes oogenesis

- Breasts

- Stimulates development of milk ducts
and sinuses (ampullae)

- Anterior Pituitary
- Stimulates burst-like release of LH



Progesterone:

» Source: Corpus Luteum & Placenta

Granulosa cells

/ﬁ\ = Targets & Functions:

B > @’:f_' 2 Primary oocyte

< G gl Females - Uterus
oL, e - Maintains thickened endometrium
9 B d - Stimulates nutrient release
I | //Sewgzz:ﬁ; - Quiets myometrium
- Females - Breasts

Corpus luteum - Stimulates development of alveoli for
milk production

- Females - Anterior Pituitary

- Inhibits production & release of FSH
& LH



Oxytocin:

Sources: Manufactured by hypothalamus.
Stored & released by Posterior Pituitary

Bram

,,mm,i',‘:l',"\ . Positive Feedback Mechanisms:
=+ 1. Childbirth - Stretching of uterus and cervix
/r\ 7 2. Suckling - Milk letdown reflex

Anten

lobe of

pituitary

: gland
Axons

(S “"Targets & Functions:

containing
~ hormone

- Uterus

Oxytocin - Stimulates contraction of uterine
myometrium causing lowering of fetus &
labor

Il Hormones

— -

Uterus

- Breasts

- Stimulates contraction of milk ducts
and sinuses, releasing milk



Prolactin:

» Source: Anterior Pituitary

_ - Targets & Functions:
\ 6?@ * Breasts

‘ - Stimulates alveoli of breasts to produce
gland \ mllk

- Requlation

- Release of prolactin by anterior

/ pituitary is regulated by

& hypothalamus production of Prolactin
Releasing Hormone (PRH) & Prolactin
Inhibiting Hormone (PIH)

Prolactin



Human Chorionic Gonadotropin:

» Source: Trophoblasts of blastocyst & Chorion

- Target & Functions:
- Corpus Luteum

- Maintains corpus luteum & causes it to
continue producing progesterone in the
absence of LH through first four
months of pregnancy till placenta
produces sufficient estrogen &
progesterone to maintain the pregnancy




Hormonal Requlation of
Ovarian & Menstrual Cycles

1. Hypothalamus releases GnRH.

2. 6nRH stimulates anterior ;
pituitary to release FSH. L @

3. FSH stimulates a follicle to
grow & produce estrogen.

Mature follicle

Key:
— = Stimulates

- - - = Inhibits
Copyright @ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.


http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter28/animation__positive_and_negative_feedback__quiz_1_.html
http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter28/animation__positive_and_negative_feedback__quiz_1_.html

Hormonal Regulation of
Menstrual & Ovarian Cycles

4. Rising levels of estrogen
cause anterior pituitary to

increase production & storage
of LH.

@
GnRH
LH ’
. Estrogen
J ® f
@ Estroge
FSH |,
4
‘ ' ‘
- SE, ,«'f.v'w'”jf- . @ ——
Oleg Ofnd O b g i @
Growing -
follicle Mature follicle

Key:
—a = Stimulates

- - - = Inhibits
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Hormonal Regulation of
Menstrual & Ovarian Cycles

®
GnRH
5. High estrogen causes LH to be ¥
released in a burst & the )
endometrium to thicken ‘ ' &
(proliferative phase). 5 Es(_tr-ogen
' ONE +
® Estroge
o/FSH n : ‘
6. High LH stimulates first LH
meiotic division of primary ~ pm O
) = ‘p' R k’i}f' S s 4
oocyte. Wgeme s
follicte Malurefodlldq
Key: T— —
—— = Stimulates

- - - = Inhibits
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Hormonal Regulation of
Menstrual & Ovarian Cycles

®
GnRH nGREETTES
7. High LH triggers ovulation. I Y
Eéfr'ogen ®
@ 4
. [/ @ Estroge |
8. High LH causes ruptured o/ FSH p 9€ |
follicle to become a corpus | r wl
luteum. LH \ ' ‘
\ (@) =@ =y —
Growing /
: follicle Mature follicle / Ovulation / Corpus lute
— = Stimulates

- - - = |nhibits
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Hormonal Regulation of
Menstrual & Ovarian Cycles

9. Corpus luteum produces
progesterone.

10. Progesterone inhibits the
production of FHS & LH by
the anterior pituitary &

stimulates secretory phase .

0
GnRH L GECLELEE
a L A
| ) Eéfr'ogen ®
/& = Progesterone
x‘ Estroge | ‘
@' F n A }: '.
'@ s (7
3 [ @R .
101&:‘ : Mature follicle / Ovulation / Corpus luteum

Key: e, = NEESCO NI
—a = Stimulates

- - - = |nhibits
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Hormonal Regulation of
Ovarian & Menstrual Cycles

11. Diminishing levels of FSH &

LH cause corpus luteum to ®

deteriorate & produce less T

progesterone.

12. Dimishing levels of o ";E’r‘gfxgen ® "
estrogen & progesterone cause ka4 |
inhibition of FSH & LH to end / © | P "°9‘3)(‘3"°"‘a
& thickened endometrium to e’ FSH . : ’
slough (menses). LH |

OESn e o S g
| ®

. follicle Mature follicle / Ovulation Corpus luteum

Key: = i
— = Stimulates

- - - = |nhibits
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Hormonal Regulation of
Ovarian & Uterine Cycles

13. Increasing levels of FSH
cause a new cycle to begin.

@ |

GnRH

/

®
FSH

\
P
Gl

e o i, :5-. @ -
@ —>foy—fa— (.

Growing

follicte Mature follicle
Key:
— = Stimulates

- - == Inhibits
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http://www.sumanasinc.com/webcontent/animations/content/ovarianuterine.html
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Hormonal Regulation in

Pregnancy

Normally dimishing levels of
estrogen & progesterone from
deterioration of the corpus
luteum would cause thickened
endometrium to slough (menses)
which would terminating a
pregnancy.

@
GqRH
 ‘ :
(@) \
] Est gen ®
) ® ,
® Pr'oge)(er'one
| A
@; y ‘ “" 4 ,‘
(@)} =L@ = BN =
- i (6) :
Growing
N, follice Mature follicle / Ovulation / Corpus luteum
Key: - e
— = Stimulates
- - -» = Inhibits
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Hormonal Regulation if
Pregnancy Occurs

Blastocyst produces
human Chorionic
Gonadotropin (hCG)
hormone which |
maintains corpus luteum §%.
in the absence of FSH “"/ &

& LH for the first e
trimester.

Eventually the placenta will
produce sufficient estrogen
& progesterone to sustain
the pregnancy.



Undifferentiated
Gonad

Mullerian duct
Mullerian duct
Wolffian duct
Mesonephric tubules
Wolffian duct
Wolffian duct
Wolffian duct
Wolffian duct
Urogenital sinus
Urogenital sinus
Genital swelling
Urogenital folds
Genital tubercle

Prepuce

Male

Testis

Appendix testis
Prostatic utricle
Rete testis
Efferent ducts
Epididymis

Vas deferens
Seminal vesicle
Prostate
Bladder, urethra
Bulbourethral gland
Scrotum

Distal urethra
Penis

Bulb of penis
Glans penis
Crus of penis

Comparative Anatomy

Female

Ovary

Fallopian tubes
Uterus, proximal
Rete ovarii
Epoophoron
Gartner's duct

Skene's glands
Bladder, urethra, distal
Bartholin's gland

Labia majora

Labia minora

Clitoris

Clitoral hood
Vestibular bulbs
Clitoral glans

Clitoral crura



Does a 5 year old boy
have mitotic divisions
occurring? g

Does a 5 year old b
have meiotic divisio
occurring?

Does a 5 year old g
have mitotic divisio
occurring? '

Does a 5 year old g
have meiotic divisio
occurring?

Mitosis vs Meiosis



http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter28/animation__comparison_of_meiosis_and_mitosis__quiz_1_.html
http://multiples.about.com/library/photogal/photos/blgal4.jpg

Mitosis/Meiosis Comparison

Mother cell 46 .
(before chromosome replication) Ifwm h::\o na%:a
MITOSIS @ MEIOSIS 6)( )MW
Chromosome Chromosome replication Prophase |
replication by onud e =
Tetrads align at the
Chromosomes allgn | metaphase plate 2 R
al the metaphase plate - "' 4 § Metaphase |
Sister chromatids Homologous chromosomes
saparale during sepa;ate but st chomatids /7 )(\ 4 x\ Daughter
anaphase remain together during anaphase \ | ) \ ) cells of
J/ \_K/ melosis |
N further chromosomal replication;
gister chyomalids separate during
A anaphase |
OOA 0 s
46 23 3
Daughter cells of melosls |l

(usually gametes)


http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter28/animation__comparison_of_meiosis_and_mitosis__quiz_1_.html

Gametogenesis:
Process through which gametes are formed

« Spermatogenesis: * Oogenesis:

— produces male — produces female
gametes (sperm) gametes (oocytes)

— occurs in the — occurs in the ovaries
seminiferous tubules — involves meiosis
of the testes — occurs after puberty

— involves meiosis until menopause

— occurs throughout life — humans normally
after puberty produce one oocyte

— may produce during each ovarian

400,000,000 per day cycle


http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter28/animation__spermatogenesis__quiz_1_.html
http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter28/animation__maturation_of_the_follicle_and_oocyte.html

Spermatogenesis

Spermatogonium (46)
Mitosis / Daugh‘l'er' Cells (46)



Spermatogenesis

Spermatogonium (46) ~ ® Daughter Cells (46)
Mitosis ®)
Growth
Primary Spermatocyte (46) Meiosis T
eiosis

Secondary Spermatocytes (23)



Spermatogenesis

Spermatogonium (46)
Daughter Cells (46)
Mitosis
Growth

@ar‘y Spermatocyte (46)> ®)
Meiosis I

Secondary Spermatocytes (23)
Early Spermatids (23)

Meiosis II




Spermatogenesis

Spermatogonium (46)
Daughter Cells (46)

Mitosis
Growth
Primary Spermatocyte (46)
Meiosis I
Secondary Spermatocytes (23)
Meiosis II

Early Spermatids (23)
Spermiogenesis

Late Spermatids (23)




Spermatogenesis

Spermatogonium (46)

Mitosis 2 S
ag |
Primary Spermatocyte (46) @ |
Meiosis I % P~
Secondary Spermatocytes (23) )
Meiosis IT @ g0
Early Spermatids (23) ~1 B ¢
LA T
Late Spermatids (23) WSS
(Lumen)
g .
Spermatozoa (23) s




Oogenesis

Meiotic Events Follicle Development
%" Oogonium (46

i (Mitosis)
o

V

Pr'lmar'y Oocyte (46)

1 E=
.

@
Primary Oocyte (46) é
. -©

Childhood

Each month from
puberty fo menopause




Mel o e ne s i S Follicle Development

Before birth @ in Ovary

C;) Oogonium (46) ®

: (Mitosis) |

(@

Childhood

Each month from
puberty to menopause

{ovary inactive)

| :
@ v
| Primary Oocyte (46) _:
D (Meiosis 1) &

Owvulation
(®
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Fertilization

® The speftn's acrogomal ( ucleus
enayraes diqest c
the egq's jelly
coat
] tateing oh
G the epe
. zad bind to receptore

The plastoa tnembrares of
the spettn and eqg fuee

3 Functions

— transmission of genes from parents
— restoration of the diploid nhumber

L. .
— initiation of development

ygote Micleug O

@ The eperta rucleus entere the

@ A fertilization membrane formg

Steps

kot

. R canacitate Capacitated
— Capacitation ra
— Sperm-Zona Pellucida Binding I

— Acrosome Reaction & Penetration .-"J!'i';_:if
— Egg Activation & Cortical Reaction

_ Zona Reaction - -
— Post-fertilization events



http://bcs.whfreeman.com/thelifewire/content/chp43/4301s.swf

Preembryonic Development

.. - . 7 L .:'| '/_ E
Fertilization | § , :
(- \‘

1-week conceptus e
2-week conceptus ~ N
3-week embryo : \ &
¥

4-woek embryo - \
5-week embryo N

¥

8-week embryo

Bone Formation

Copyright @ 2001 Banjamin Cummings. an imprint of Addison Weasley Longman, Inc.



The Embryo Takes Shape

early blastocyst late blastocyst


http://www.pbs.org/wgbh/nova/programs/ht/qt/2816_05.html

Chorionic Villi

— Finger-like growths of the trophoblasts into the
endometrium to form the blacenta.

2O TS ol D )L )=l uterine lining
2 R o) s & (0 ~ (& fallopian
S =2 Uk ; . tube ovary
o (o \¢ Sl blastocyst
'3“11 o2 [N al P,
) S = Gt 3
Q" e 5 B 0 A yolk sac
¥4 Q. a7
A RS uterus
P embryo
cervix
amniotic
sac



Placenta

Decidua bas
Maternal blo

Chorionic vill

Umbilical blc
vessels in
umbilical cor

Amnion

Amniotic cav

Decidua
capsularis

of uterus

(d) 4v.-week embryo
Copyright @ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.

| Mammals

Maternal
veins

Maternal
arteries

=~ Myometrium

} Stratum basalis of
endomeltrium

-Maternal portion
W |l of placenta
' (decidua basalis)

Chorionic villus

containing fetal ~ Fotal portion of

capillanes ;‘"i,? placenta (chorion)
Maternal blood :
in lacuna — .

(INtrvillus SPace) | ——

Fetal arteriole
Fetal venule
Amnion
Umbilical cord

Umbilical artenies
Umbilical vein

Connection 10
yolk sac




Gastrulation

* Preembryo becomes embryo as three
primary germ layers form.

Amniotic sac (amnion)
Yolk sac

N E oI

)

Prembryo Embryo




Triploblastic
Layers

Ectoderm

Mesoderm
— Fetal Skeletons

Endoderm

=T amnion
ammwotic fhud \

l\eart_ N

Embryo in
the third y
week |
4
W

nw

Ectoderm

digestive tract

skin

‘nerve cord

___chorion

tail end
bod stalk m’th
ical vessels
: Yolk Sac Endoderm
‘ Mesoderm 4 ; A
7 ?‘g W
L - ' v_‘,y__’f{:l
i) ;
\

- Germ layer theory. The organs

of the body develop from one
of the 3 germ layers as mdtcated


http://videos.howstuffworks.com/discovery/29719-human-mutants-fetal-skeletons-video.htm

Developmental Events-Table 28.2

ERE 3 4 5 6 7 g g 16 | 20-36 | 38
dividing zygate, common site of action of terstogen
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prenstal death

Feeding the Growing Fetus
The Third Trimester



http://www.pbs.org/wgbh/nova/programs/ht/qt/2816_07.html
http://www.pbs.org/wgbh/nova/programs/ht/qt/2816_08.html

Placenta abruptio

* Any amount of placental
separation prior to
delivery.

e Causes & Risk Factors:
— Abdominal trauma

— Hypertension during
preghancy

— Diabetes mellitus
— Cigarette smoking

— Alcohol use during
preghancy

Placenta

Attached placenta Detached placenta

FADAM.



Placenta previa

Placental growth across or

adjacent to opening of cervical

CClnClI in The UTer'US. Placenta Previa

RlSk F GCTO r.s: %::c.gig place?tran;a)lrevia place;gataérevia
— The number of prior pregnancic 3 g g€

— Multiple pregnancies
(twins/triplets)

— Prior C-section where scar is
close to cervix

Symptoms:

— Spotting during 1st & 2nd
trimesters

— Sudden, painless & profuse
vaginal bleeding

Copyright © 2002 WebND, Inc. All rights resarved,



Ectopic Pregnancy

« Implantation of blastocyst anywhere
other than within the uterus.

« Causes & Risk Factors:
— Physical blockage of uterine tube.

— Scarring of uterine tube by prior
tubal infection (pelvic inflammatory
disease).

— Pregnancy following tubal ligation
reversal or despite oral 2
contraceptive use. —_—0.

* Symptoms:
— Lower abdominal or pelvic pain.
— Mild cramping on one side of pélvis.
— Abnormal vaginal bleeding

(spof‘“ng) Cervncalﬂ

Intraligamentous

Isthmic
tubal

Ampullar
tubal

Fallopian
tube

"()\\ (T
Ovary Infundibular
@\ Ovarian  tubal
Abdominal

Intramural



http://www.virtualmedicalcentre.com/humanatlas1/vmc_white.asp?anim=0187

Parturition
Stage 1> full cervical dilation

Latent, active, deceleration
Stage 2-> delivery of infant
Stage 3 > delivery of placenta

OMSET OF LABOUR FLEXIOM INMTEENAL ROTATION OF HEAD
5!,|r|'.||:uhl,|si5 bladder
pubiz

ceryix

wagina

rectum

Zacrurn
EXTEMSION

uterus
placenta separating

frrom uterine wall

umbilical cord

1£11994 Encyclopaedia Britannica, Inc.


http://www.tutorvista.com/content/biology/biology-iv/reproduction-in-animals/parturition-stages.php

Fetal Alcohol Syndrome

Prenatal & postnatal
growth retardation

CNS involvement:
— neurological

Low nasal
bridge

Small head

o Epicanthal
abnormalities folds
Small eye
B gZYangpmemal openings
A |C0h0| r‘e|(]1'ed Flat midface Short nose

birth defects
Mental retardation  >meoth

i philtrum
Speech & hearing
lmpalr'men’r Underdeveloped jaw

Learning, attention #ADAM.
& memory deficits

Thin upper
lip



Placental Function - Smoking

-Increases risk of ectopic e | [
pregnancy \
‘Doubles risk of placenta - = -

previa & abruptio —
placenta —
*Slows fetal development
‘Doubles risk of low
birthweight babies
*Increases risk of . .
preterm deliveriesgontning feta

capilianes

} Stratum basalis of
-1 endometrium

—= Matarnal portion
| of placenta
| (decidua basalis)

& Fetal portion of
A0 placenta (chorion)

‘Increases risk of glefiio.
p(1|01‘e & || p l(?n'tz(xirl]lis space)

Umbibcal artenes
Umbibcal vein

&85 — Connection to
yolk sac

‘Doubles risk of sudden ,
Fetal arteriole /

|nf0n1- deGTh Syndr'ome Fetal venule
(SIDS) Amnion

Umbilical cord




Resources

Human Anatomy Reproduction Animations
NOVA Online "Life's Greatest Miracle”
Craniopagus parasiticus Video

Male Reproductive Histology

Female Reproductive Histology

The Biology of Sex

Animal Fertilization & Cleavage

A&P Lessons

3D Medical Animations

Fetal Development Timeline

Egg & Sperm Anatomy

Reproductive System Information



http://highered.mcgraw-hill.com/sites/0072495855/student_view0/chapter28/
http://www.pbs.org/wgbh/nova/miracle/program.html
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