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The Basics of Reproductive Anatomy & Physiology

Basic male & female anatomy
Production of reproductive hormones
Production of sperm or eggs
Common reproductive disorders

e =

The Basics of Reproductive Anatomy & Physiology

Reading Assignments:

1. The Reproductive System

2. Male Andropause, parts 1

3. Male Andropause, part 2

4. Cervical Cancer Vaccine

5. Genital Mutilation

6. Hormone Replacement Therapy (WHI study)



http://people.fmarion.edu/tbarbeau/The%20Reproductive%20System%20text.pdf
http://people.fmarion.edu/tbarbeau/CNN_male_andropause1.pdf
http://people.fmarion.edu/tbarbeau/CNN_male_andropause2.pdf
http://people.fmarion.edu/tbarbeau/Cervical_Cancer_Vaccine.pdf
http://people.fmarion.edu/tbarbeau/Genital%20Mutilation.pdf
http://people.fmarion.edu/tbarbeau/Hormone%20replacement%20therapy.pdf

Male Anatomy & Physiology

The Reproductive System Pgs 2 - 7

iesone—— (Y |

- = _’ pjaculatory duct
prostate gland
cowper's gland
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epididymis
testis
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http://people.fmarion.edu/tbarbeau/The%20Reproductive%20System%20text.pdf

Male Anatomy & Physiology

’S‘ esteS

¢

Sembn, Ferous fulounles

sperm groduceg.

3 cell types in seminiferous tubules:

= paired gonads that produce sperm and testosterone

= coiled tubes within testes where

:,L_;\‘\'G(y
! ? .
1. Sectol) (eNS - respond to FSH by helping in sperm production.
yi’ror'r‘m’y
2. Levydia cens - respond to LH‘%y producing testostelone
7 e e
3. 5?@(%’\‘630-1'1 a = go through meiosis to become sperm.
s A Iy . Cfpufh warelhov Se.p>
c gieis vieas > = where sperm stored & mature before ejaculation.
Sc<otVM = contain testes outside of abdomen ~3° lower than body
temp of 98.6.
5
Coce maste = muscle that lifts/lowers testes for temperature
regulation. e e
— [ ‘.\I
| <t
et Svpechd )
Tnoguina) 09 = opening in abdominal cavity where testes descend into
scrotal sac of male fetus by 7Zmonths gestation.
C.ﬂ/p')’ofc‘n‘» d (5/m = when one or both testes are retained within
the abdomen. Abnormal! Must be removed or risk testicular cancer.
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3 Sperm Transport Tubes: 3 Male Secretory Glands:

pubic bone
urethra

Bulbourethral glan
anus
vas deferens

epididymis

3 Sperm Transport Tubes:  _ | q5es -
1._Vas defeenS  =transport sperm from epididymis to seminal
vesicles.

g.ca) cutting of Yhe
z vas da?e(‘ex\s nneﬁ"’"
2. F_”\ccu\ahly Qoc¥  =found in prostate gland. .
7 7 b\f”
Lar\‘h’d’;)

3. Ure%\wc\ = passageway for urine or semen, but not at same time!

QUESTION: What is a vasectomy? 5 Y¢

3 Male Secretory Glands:
1. Seminag) vesicleS
produce:
s -alkaline mucus (counteract vaginal acidity)
@ -prostaglandin (cause uterine contractions)
& -fructose (energy source)

= Largest glands contributing to semen.
reest glana Uit wo) SS kSt

2. ?f‘o SstYoXxe  —produce alkaline mucus.
Q- OM
AN P
3. @ ullpe urerinee | a)\qné— - produces lubricant during sexual
arousal.
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The Prostate Gland

W)
(A"‘&'(o ?
3( (@
(\D
~
> een :'em YCostate p\/m.r p\as'?(BPH) Gfsadt,
1 L) e ?
- Prostate grows with age. \’\?’P?f P\a& ra

- non-cancerous growth of prostate.
- Can block urine or semen transport.
Prostate cancer ( more expensive
— Malignant ~ canceveu 5
- Dete‘ct with PSA = prﬂte—spicflc antigen. High levels in blood indicate
possible prostate cancer.

_—
e xce52

9
The Penis Cavern —Jonnel,
CorPuS Laverno Sa = upper left and right chamber
- have arterial blood supply to fill with blood.
- arteries open up (vis‘odil_agg) based on nitric oxide’(NO) & cGMP.
Vesse|
Co(.‘?us élanmcsioﬁum = lower chamber surrounding
urethra
—
Foreskin (prepuce) = loose flap of skin covering the head

(glans) penis.

Ciccometaton
= surgical removal of the foreskin. trisaybasder

et e

10
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Circumcision?
To do, or not?
Click HERE for further reading.

N ) ] . & _
" ] ’i’a |
| | ! |
Figure A Figure B Figure C Figure D
11
How an erection works: Erection Physiolngy '

1. Stimulation Causes TV1tric o;do (I\-‘(;)

release in arteries of corpus cavernosa.

2. NO causes production of a chemical
messenger calledcGMP
y \

Causes arteries to relax & they

. e \ A
open wide (vasodilate) allowing blood into \ 1 ,,‘,»f'.'
spongy chambers. \\ A

—_— {{I "'

Wi

4. Fluid pressure of blood causes erection. x.'-;?:“
v
A VAR

5. When stimulation done, or after ejaculation,
cGMP_js broken down by enzyme
L7

Nosphediesterase ).
g

Erection ends.

12
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https://www.swurologic.com/images/pdfs/circumcision.pdf

Erectile Dysfunction (ED) = inability to achieve or maintain an
erection.

Many possible causes:

Treatments:
1. Counseling if psychological = % %
2. Pharmacological (drugs)
A)_TestoSterone Supplements
B) ED drugs (ex. Viagra, Cialis, Levitra) &— [Slood £ ouw Pw“\p‘e‘“\

€ v rd
3. Surgical options: \9@”& : por Sown

A)_Seant "r»c\\ d Ma\\eab\z Y‘oa implanted into penis.
Can manually stralghten rod for erection. -

B)_ I nflatalle ipplant = implant fluid reservoir
into abdomen, pump into scrotu'm, and tubes into penis. Squeeze the pump
to push fluid into tubes for erection. Hit a release valve to return fluid to
reservoir to end erection.

13

How ED Drugs work (Viagra, Cialis, Levitra): — side effecys
hd l W'sda« V\’¢7$U(e— (,Gaun""ﬁ!‘?/b}ur/a& V15)6r\)

° ?rua po SM — efection la:sh‘na [onigr -(1...(\.-5 ;,5;\,}

? h 05 Pkoaf) esStecase - ;'ﬂlm'b"}ér =a chemical
that inhibits phosphodiesterase. ~ss en2yma does nst bbreg)C
down cGM?.

, what would giving one of these drugs do to cGMP
levels in ‘rhe corpus cavernosa?

S

What would that do fo arteries in the penis? Sfay vassd.\ ated

What would that do w/respect to an erection? el ps i+

——

Viagra, Cialis, & Levitra work this way.

14
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ED surgical options: Inflatable penile implant or
Semi-rigid malleable rod

inflatable

cylinders

Steroidogenesis in males & females:
geX hormones (festasterone £ estragen

Stecsid o %Qﬂe,s’;j = production of sex steroids in males &
females. ?‘ﬂmk e

j The BRAIN l/sontrols steroidogenesis!

= Y g ?oého‘,\ amusS = brain structure that controls it.

= Hypothalamus secretes SE N ZW = gonadotropin-releasing
— ® < ©

bormone. Aorad

= GnRH tells anterior pituitary (in brain) to secrete W < s
(see next slide!)

ov“)a}o_ an eqs5 .
/
= LH tells testes to make testosterone & ovaries to make estrogen.

- — —_—

* FSH tells testes to mature sperm & ovaries to mature eggs.

16


https://youtu.be/wRmWXOsbNq8
../../Documents/213/BioSexVideos/penileimplants_penile_i.mov

Steroidogenesis in males & females:

Qituitar
LH (luteinizing hormone)

> stimulates testes (IeydiE cells) to make ‘e 5-\’05'\'CFDI\ Q

> Stimulates ovaries to make estcoaen

levels.

4 1 ovalate 2+ eqe _—
When levels of testosterone, estrogen, or progesterone are high
pituitary release of LH & FSH as part of negative feedback to control hormone

FSH (follicle-stimulating hormone) - stimulates sperm or egg maturation

17

Steroid regulation in males & females:

Antericr

pituitary

Hypothalamus ¢> Catn
»
GNRH
\ -
\ @ y 7
ra

High blood levels of
testosterone, estrogen, and
progesterone inhibit:

FSH
oo hypothalamic GnRH &
pituitary LH & FSH.
v Sex steraids
Gonads

Testes : Ovari
LH =make testosterone | LM ol & cause

——————————

SRl ey Gametes me W ovulation
FSH — stim. Sperm developsperm or ova) FSH — stim. Egg develo_gpm»:-m,

18
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Making sperm

6 ameyo QQY\25:S = production of eggs or sperm.
—— —
> SpermatoaemestS = production of spermin

. ¥ 7 .
seminiferous tubules of testes. Is driven by testosterone
(controlled by brain).

19

Spermatogenesis = productlon of sperm in seminiferous tubules of
testes. Bihoid of 1% paics

Spermatogonia @ = primitive sperm cells tha

become primary spermatocytes.

Mot ¢

Primary spermatocyte
l = cells that underg@

)a
Secondary spermatocytes @ hef
= cells that undergo
Spermatids (1n) = immature sperm cells.

. Prarwanscn twp e 1 pendster & g

? Cs““’"\“o s mﬁéts

) apeemalocy

90

emakytes

Spermalis

Spermatozoa (1n) # mature sperm cells.

Click HERE for YouTube -
video on ndy
spermatogenesis.

[oLTR N

20

Spermalozos

2/22/2024
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https://youtu.be/BeNIPmIzYFg

Male Fertility —need ~ 20 million sperm / ml of semen. Of these sperm,
40% must have normal movement (good swimmers!) and 60% must have
normal shape (morphology)

CAUSES OF MALE INFERTILITY?
Cankbo$}¢7 S-\fesro')A

DGM431 4o Festes

© enign Peastare Hypecplasia C@FH)
Poge diety coesity, high WHK >
Kiine(:a\iﬂer sypArame é){?ﬁ!

)
ke deon LH fFSJ‘D
vse é 5,’\ Zon‘-}-— ()raédég Spfm

Py 55
Ge,-ﬂe Fics §/(r€
Smollin
"/e%szq_ﬁ Yoo V¥ alfmw

21

Review

* Male reproductive anatomy & physiology
. - reproductive structures

* How an erection works

* BPH, prostate cancer, ED, ED drugs

* Spermatogenesis

* Male fertility and infertility

22
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The Basics of Female Reproductive A & P

Fallopian ¢ : g ovary
tube \& 9 colon
10 uterus
bladder| - 25 T s ?ll form).(
Pubic bone 3 LS /) - - £_17 cervix
Vagina 4 - ‘ =13 rectum
clitoris 5

Labia minor 6

Labia major 7

The Reproductive System Pgs 8 - 11

23

The Basics of Female Reproductive A & P

Ovm""Qﬁ = paired gonads making eggs, estrogen, & progesterone.

Vafs ) N A =muscular copulatory & birth canal.
oS ék\aoc\//
External genitalia:
>_ lLabia = labia major & minor

\ '; — q g a o R a
> _Cli¥or: 2 =erectile tissue with sensory nerves (similar to head of penis)

U}‘Cﬂf} = muscular sac capable of supporting developing fetus.
> ?m\o'p;qn 4oes = paired tubes that can transport fertilized egg from
ovaries to uterus.

>_ Cesw R = entryway into uterus from vagina.
> Fadometciom = secretory layer of uterus. Where embryo implants
> Mydmedeiom, =muscularlayer of uterus, responds to oxxtocin &

[ -

prostaglandin.

The Reproductive System Pgs 8 - 11

24
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http://people.fmarion.edu/tbarbeau/The%20Reproductive%20System%20text.pdf
http://people.fmarion.edu/tbarbeau/The%20Reproductive%20System%20text.pdf

External Genitalia

Clitoris = equivalent of glans penis. Same sensory nerves & erectile tissue
Labia minor = smaller inner labia

Labia major = larger outer labia

Question:
What is an episiotomy?

Com‘)’l‘é) \e &
cu¥ o

g e~y

onconYeoed
—)—&ar{n5

é\){ 1o 3
Childd ey,

Episiotomy

Median incision Mediolateral incision

adam.com

26
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CliterecYomy
——— p——

Temovea

= surgical removal of clitoris (C in photo)

InQ (7u,lﬁ -": oM

(stitching) of labia major partially closed (narrow opening left for
menstrual flow).A & B in photo. Can often include clitorectomy.

See reading assign.:
“Genital Mutilation ”

(see reading assignment online)

=removal of labia minor and suturing

27
e OO
YA e
I v:_/l;‘
C. TYPE Il D. TYPE Il
st
28
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http://people.fmarion.edu/tbarbeau/Genital%20Mutilation.pdf
http://people.fmarion.edu/tbarbeau/biosexsyllabus.htm
http://people.fmarion.edu/tbarbeau/biosexsyllabus.htm

Uterus and Uterine tubes

Uterine tube Fundus Uterus

Infundibulum

— Endometnum

- Myometrium

. Perimetrium

N
).

Fimbnae Ovary

Cervix Vagina

Figure 27.7. Uterus

http://commons.wikimedia.org/wiki/File:lllu_cervix.jpg

29

Human uterus: normal Vs
menstrual

pishare this image with you. In my hand
ized replicas of a non-menstruating
uterus @and'a menstruating uterus

30

2/22/2024
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Endsmeteiosis = when endometrial tissue of uterus
wanders out of uterus to different locations. Still responds to progesterone
by proliferating, and then shedding when progesterone declines each
menstrual cycle. *Painful! Comm oD S eeatmen

Commen Feea?meT

\~6cn o A otk contes)

Fallopian tubes

oY
l\ n' no\)ﬁ _7
U{\’&\’ Mo;\"' oM
4 i
C@ \ LT 2
Patches of 5 on&
i m
=ndometriosis of
womb lining SCTETS Yo L2 b%&'Or‘e—
(endometrium) < 09)
Womb ¢ \‘ >
(uterus) {\/\K \Ause, ". \" 1&‘\’
Neck of womb U)\,.(,(L Sef G,“\J(S
(cervix) Vagina Q‘)”) ;NQ

31

The Fallopian Tubes = ___tYubes Yoaf transport ovulated

eoq X uteco S

Ed'éoc'c P“cd/\r)_ancv = pregnancy “out of place” (basically
anywhere except within th(.!uterus). Frequency of 2% among females.
http://www.aafp.org/afp/2000/0215/p1080.html

g Ve Bt L = v e w—— e

Voo doren

Tutesl
(g

Irfurd bobar
[EEE

2/22/2024
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endometriosis_endometri.mov

The Fallopian Tubes

Danger of an ectopic pregnancy = only the uterus & its strong ligaments can
support weight of growing fetus. Only endometrium capable of forming a
fully functional placenta. All other tissues not compatible for pregnancy.
Embryo CANNOT survive, and mother could die (bleed out).

Ruptured fallopian
¥ tube caused by an
ectopic pregnancy |

S Cccloping

L
— cwiAn ectopic pregnancy is
NEVER viable for the embryo
AND is life-threatening for the
mother

Figare 469 Stes of ectops pregoancy

Eoprtight @ 084 Lypavst Wiliase & Wikt

33

SshsssssesssssssessanansRatssEtat.

ervical Dilation

- o visuol guide -

The Cervix
= entryway to uterus.

Cheerica l?m

> normally ~ 2.5 cm in diameter.
> Can dilate during childbirth over 10 cm! Slice of Banana .
Jom
Let's look at an analogy, shall we?? Crocker -’-.‘,

Soda Can
Question: What is a PAP smear?

@ Swab surface oF cervyx

]6, 0 ¥amina Qor abnorma)
cel\S.

Bagel

| 10 em
LA R R R R R R R R R R R R R R R )

34
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HPV = human papilloma virus. Present in 50% of sexually active adult
population. Can cause polyps and warts at site of contact.

Cervical polyps

-

As vieaed Urrough o speculum

4]
Sagittal vicw

wAlan  Labial warts
o

‘l‘.

%

Cervical warts Throat cancer?

$eni|e WEIRE

35

Can lead to increased risk for cancer. Cervical cancer stages

HPV Vaccine - 2006

- Gardasil marketed by Merck & Cervarix by GlaxoSmithKline
- Both are set of 3 vaccinations.

Only Gardasil is:

- Effective against 4 strains HPV — 2 which cause cancer & 2 which cause
warts

- Tested & recommended for 9-26 yr old girls AND boys
(younger is better - before sexual exposure!)
- Can get up to 21-26 yrs but protection goes down w/sexual exposure.

See reading assign.: Cervical cancer vaccine

TrALNE .
Vaccine

Source: www.cdc.gov/hpv/vaccine

36

2/22/2024
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source:%20www.cdc.gov/hpv/vaccine

Since 2018 ....

HPV infections targeted by vaccine have decreased
since vaccination was introduced’

Among teen girls' Among young women'

HEALTH CARE

(o) () PROVIDERS should
88 /o 81 /o recommend HPV

vaccination for all

patients at age 11 or 12*

HPV can cause some cancers in women and men
HPV vaccination is cancer prevention

bit.ly/7012a2

https://www.cdc.gov/mmwr/volumes/70/wr/mm7012a2.htm#F1_down

37

Maturation of eggs

R £ mado ration
Qs Nened S = production of eggs in ovaries. All the eggs a

woman will ever have were in her fetal ovaries (before she was ever born!).

38

2/22/2024
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https://www.cdc.gov/mmwr/volumes/70/wr/mm7012a2.htm#F1_down

and childhood.

vocyte

Oogenesis: Ef 0
Oogonium (2n - .
g (2n) Happens i
between 2
embryonic stage S
2

Primary oocyte (2n)

| A — l
S dviaion saerte . Puberty
After puberty: once/month

Secondary oocyte @ egg that gets ! -yt R oy
ovulated from the “graafian follicle”

Not fertilized
- graafian follicle becomes corpus luteum @
(CL) “which produces progesterone ~14 ope if fertilized
/\\,—

da;j Farsilzntion

?roo\ejh(o ™Ne&_ = hormone
released from CL that maintains uterus in
pregnancy-friendly state. Prevents egg
development and ovulation.

BeLcnd reiote
divimen completed '

pclar taaay ! Tygote

Monthly, from puberty to menopause:
L

39

The Ovaries have follicles that contain a developing egg (oocyte). Once a month one
follicle & egg mature. A secondary oocyte is ovulated. The remaining follicle becomes
the corpus luteum & produces progesterone. Click HERE for YouTube video (4.04min)

Wrert © Tha MoGamw Wit Cal 2. Secondary 2 Sor MMIOOCTSN OF CRRpaNY -
follicle
1. Primary follicle Geowing | CONtains Matre
. R primary 2 (oraatan)
contains oogonium. fotee | PIMAry tolice  Anfrom
ooctye. { s | 3. Graafian follicle

T -~ .
| \ 4 . contains secondary ooctye.

'4. Secondary ooctye
ovulated

6. If nofertilization .
gt 705

nn
s ' Cr- POk

- Click for YouTube V|deo of
ovulation

W™ Semee
”I/ 5@5
6’0,0)9\ C/\, é\ C"%f\%" = %(Dnb

5. Graafian follicle remains in ovaryg 7" Mittelschmertz = ?qkn DJI% DVuIQ“)‘IOﬂ
becomes corpus luteum (CL) making
progesterone.

40

2/22/2024
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https://youtu.be/42WIByexiXc?t=9
https://youtu.be/nLmg4wSHdxQ

Ovarian cycle

Days: 1- 13 =
Egg development from FSH

Capenacdrteqeer et rvenen

0’7‘(" " (==
Natsv i dete \"

Day 14 = ovulation (LH Kigh)
Days 15-28 - CL makes
54

o o 4
v(O%b)(uoﬁ ;"VQGPOE)C“J

Menstrual cycle

Days: 1- 5 = menstruation

\
¢
|

B
A
(@
A
N
$

15 - 28 = endometrium\thicken
Because of progesteron

After day 28, if no fertilized
egg, CL disintegrates

Thckaans of endormerire  Ov

Endometrial lining breaks down.

41

IF no fertilization:
» Corpus luteum breaks down and stops progestero tion @day 28.
> Without progesterone, uterine lining breaks down.

» Menstrual flow — egg and lining shed

» Endometrium secretes _PsoSyo- %\aw.cl oY , which causes
uterine cramping to expelblood and tissue. ! MCV\S?‘N"I
e (XN
CVQMP

hehant (g s ' '
ot Pregnang Y '

IF fertilization:

> Embryo makes hes

within 1 week (the hormone pregnancy tests detect this in the urine)

> This hormone “rescues” corpus luteum — it keeps making progesterone ~
1month (until placenta forms and takes over progesterone production).

42

2/22/2024
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Ovarign Carcec = condition in which follicles
in ovary fill with fluid (cysts). Painful condition that decreases fertility.

Treat t:
?“\,g \ re\ier_nen
I~ormen<) IS (onf\"a\

Ovarian tumor

Ovarian cyst

43

Ovarian cancer

 risk factors include:

> Genetics (close female relative had it) e \é
> Have had more ovulations in life (_pvar y repai/s 7=
(never been on hormonal birth control or been pregnant)

>Have mutation in the BRCA gene

> Polycystic ovarian syndrome

> hormonal problems

J risk factors include:
> not have genetics
> no mutation in BRCA gene
> fewer ovulations in life L
. VL Q(tv-\
(nexer on birth control, neser pregnant)

or P37 o
haVe ooy . : i .
Question: Why do you think having been opf birth control lower:

cancer??

of ovarian

shuts down ovar/

44
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Question: Why do you think having been on birth
control lowers, or having been pregnant, decreases the
risk of ovarian cancer??

45

Ovarian and Breast Cancer and genetic predisposition:

QDQ\ C Pﬁ ene = tumor suppressor

gene that normall\}’suppresses tumor growth (a good

thing!)
%Q(‘,/’r
Mutation in this Gene — means the gene does not

suppress tumors. Mutation in this gene associated with Angelina Jolie
increased risk for ovarian & breast cancer.

~

Can get blood test for it.

CPY ~1Z 9 = cancer antigen 125
increased levels of this in blood associated with 1 risk
of ovarian cancer (separate from BRCA gene)

&2

46

2/22/2024

23



Risk of Cancer in Individuals

Wth a BRCA1 or BRCA2 Mutation

Individuals With
General Population Mutation
Cancer Type (No Mutation)
BRCA1 BRCA2
Breast 12% 50-80% | 40-70%
Ovarian 1-2% 24-40% | 11-18%
Male Breast 0.10% 1-2% 5-10%
27 up to up to
Prostate 15% (N. Europe Origin) 30% 399
18% (African American)
Pancreatic 0.50% 1-3% 2-7%

47

MNeno pause

so).

Symptoms:

A nd¢opause.

> moodiness
> hot flashes
> vaginal dryness

> osteoporosis (thinning of bones)
> /) libido (due to testosterone from adrenal glands)
> /" facial hair growth in some women (hirsutism)

on.

: = end of woman'’s reproductive cycle.
Ovaries suddenly stop producing eggs, estrogen, & progesterone (age 50 or

= gradual decline in man’s reproductive
X \! , .
function. Testosterone and sperm production slowly decline from age 40 &

48
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Fertility in Women best from 16 — 40. Declines after 40.

CAUSES OF FEMALE INFERTILITY:

\ L
WHR > 0.8 -~ N2 (/3> Nl Fef4.).+/
Endomeiri osis
?ol\/c\>¥;c ovac.an Synécome CPCO_S_>

mp\e_ T Silled Bllicles

Uterne Fbroies — g;t\rm:j- :’:Zbe, oo ) dup
Ecufins disordecs

’f\ a9e Cmcmpau Se>

C hempther o 7y

49

Review

* Female reproductive anatomy & physiology

. - reproductive structures

* Ectopic pregnancy, endometriosis, polycystic ovarian syndrome,
episiotomy.

* HPV, warts, cervical cancer, HPV vaccine, breast & ovarian
cancer, mutations in the BRCA gene, CA125 test.

* Genital mutilation

* Qogeneis

* Menstrual cycle (follicle & uterine cycles)

* Role of hCG in rescuing corpus luteum in pregnancy
* Menopause & Andropause

* Fertility and infertility in women

50
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