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szuuduWugmee (Male reproduction)
Amihifdde 2 Uszns Ao -
Ladogd

2. a9z nd 1803 UMY

Urinary bladder
Ureter
Ampulla

Semingl
| vsicie

Ejaculatary
duc!

Prostate

Ejacufatory duct - Bulbourgihral

Proslate gand

Bulbotrethiral
Ductus
delerans

Ductus daterans

Glans of penis
Prepuce

s51# 1: Tassadrawesszunduiusmeany ( Saladin, K.S., 1998)
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Tnssaavesszyudusiugiwase (514 1)

1. Testes : wan Sperm tiag a8 luu Testosterone
2. Accessory glands : %3t 1w8uMa291n Sperm — Penis

2.1 Seminal vesicles (vouvan uaz Sperm —> Semens)

2.2 Prostate gland

2.3 Bulbourethral gland (Cowper ‘s gland)

3. Accessory ducts : YAy 1azi Secretion 910 Testes 1ay Accessory glands —> Penis

3.1 Epididymis

3.2 Vasdeferens (Sperm duct)
3.3 Ejaculatory duct

3.4 Urethra

4. Penis : 19 lumssuwe

Spermatic
cord

Blood vessals
and nervas

Seminiterous
ubute

deferans

Septum
Latule

Efferent duciule

Turica
abuginea
#pididymis Turica
vaginalis
Cavity of

Tail of
apididymis

gﬂﬁz: Taseadranmeluvesdumy ( Saladin, K.S.., 1998)

nica vaginalis

Dusetus deferens

Spermatic cord

Head of epididymis

Testis, govered by
tunica albuginea

- Tail of epididymis

Scratum {reflected)



1. Testes ( gﬂﬁ 2) wia Sperm

9/
o

tuasulumseaia Sperm (Spermatogenesis)

4
-m3yad1a Sperm vzifniiuansanaily Seminiferous tubules ¥o3dume (Scrotum)

ludwmy —> Spermatogonium
\L Mitosis
Primary spermatocytes
(Diploid number)
\L Meiosis II
Spermatid
(haploid number)
\L Spermiogenesis
Sperm
- dyuilszneuvsaSperm
1.1 Head : Nucleus tag Acrosome
\L Enzyme. acrosin (Hyaluronidase, Protease)
Frutioraany i uay azanudionluyesnana
1.2 Midpiece : il Mitochondria 1o l¥ndasuvmzinienn

1.3 Tail : ¥relumswalunvazedeu lu

Sertoli cells (Sustentacular cells)
wiiifives Sertoli cells fie
13 onom1s Vidve Germ cells taz A Germ cell Aaouda
2.9%19 taz wde T5@u i Ceruloplasmin 1o Transferin thevavuds Cu”
+Fe” lumsaduegd
3.2319 Androgen-birding protein (ABP) oy Androgen
4. 0% auagnds Inhibin Lﬁamuﬂumswﬁ'& FSH
—> Leydig’s cell (Interstitial cells)
- 9321319 Seminiferous tubules
- 9zWda Androgen —> Testosterone
—> §1dn Testes 8oniSun Castration $114% luaunsoad1e Testosterone
—> f1danpu Puberty —> o1audasdnymz Feminine characteristics @z audindhon azInn,

= @
HINHT8Y)



k4
—> fdanda Puberty —> a1uMU1 + Yu1aYpanszan uaznduile

\

—> wudunegsia (a1

2. Accessory gland

2.1

2.2

23

24

Seminal vesicles

- niseswan fructose, vitamin C, prostaglandin uag faameiua

- Seminal fluid vaedsndsens Iy sperm uas Treliannzlugosnaendelianmidunsa —>
nag

Prostate gland

- wsmswan Acid phosphatase, i , Cholesterol, Phospholipids tag enzyme. fldvgey Tusdu
dudu

Bulbourethral glands (Cowper’s gland)

- &1 Alkaline fluid —> Urethra —> a1 aanzagluanmiunas

- Hugmaoaulisumaduveietlagne ioazainlunsdy Semen uazndedn Penis Aoy
asdimaduRus

Semen

- 3¢NAn ~ 3-4 Tadans uag I sperm ~ 300- 400 AU

- g13fivdaein Epididymis, Seminal vesicles, Prostate gland itaiz Cowper’s gland FIEUNN

Semen

3. Accessory ducts

31

32

33

34

Epididymis
o v & v o 2

-y Sperm 191 13 unszRs Mature (~ 10 3u + 4.5 dilam)
-42911 Sperm 910 Testes — Ejaculatory duct
Vasdeferens or Sperm duct.

k4
-Animiiuszandaull (Vasectomy)

. 4 o d &
-9¢d) Spermatic cord Feilsznoudlududenuns uaz dudoadiiundos Testes idudszamuay
L ¥

nasarhmass dudu
-Sperm vggaiiuludinves Ampulla neufise Ejaculation
Ejaculatory duct
-g#Uves Ampulla U89 Vas deferens t¥ouiu Seminal vesicles  Ejaculatory duct
M unieiuvesmsfivdenin Seminal vesicles—> Prostate gland
Urethra

9
sfumssuestiilaaia wag Semen —> Penis



4. Penis
ainilranznnnssweilaag —> Urethra—>Penis
-49911 Semen 910 Seminal vesicles —> Prostate gland —» Urethra —> Penis Tuwnziifing
Ejaculation
Erection
v

<l umsudedrves Penis Fuilu Reflex Minaduludiuved ludundadugn

(Sacral spiral reflex)

\

Sympathetic nerve

"

M lfdudoaunslu Penis vensdn
¥ oA ° Y
iWuheadvafa

fen9zAe, Awaulu Penis 1\

\

Penis #4442

d' 4' £ o P=) e d
aeﬁuumnmmmnm:uuakuq
1.Follicle stimulating hormone (FSH)
-Glycoprotein
9 a a £ o o [ [ . =
-AszqU , Avugunsesayan e tay adeees luumauesly , nisanly (Ovulation) Tumwandgs
9
uay myedraogd lumawme sauiamsadeees Tuumes
2.Lutenizing hormone (LH)
-Glycoprotein
-nszqumsnsyiau Taves lindiinmsnszquals FSH v 18 lugouas fnisanly

-M11¥iAa Corpus luteurn lufal4 HeiminadreeasTun Estrogen 1az Progesterone

“luffans —> aszdu Leydig’s cell Tudmmz o5y uaz a¥1e Testosterone

ﬂ1i’c’f%lN ac ﬂéﬂﬁﬂﬁﬂi—!!ﬂﬁiﬂﬂ

-dau ozl Testosterone Fagnarunu Tas FSHuaz LH (Fagnaaugwng GnRH; Gonadotropin-
releasing hormone 910 Hypothalamus) #3317 3

-Male gonads or Testes 92w 03 luu Androgens A9 Testosterone

-Testosterone @513991n Interstitial cells 499 Testes ﬁﬂﬁﬁmiﬁwummwﬁﬂfuﬁ 2 (Secondary sex

charaacteristics) :- 8o, Jvuausnud §187 vule wavedvrzme Wudu



Hypothalamus

TS T e

Testosterane decreases
release of GnRH and LH

Anterier pituitary gland

Inhibin decreases
release of FSH

e

[ Together with
! testosterone,

Gonadotroph

LH stimulates

R s e, i ! s e meam s o et

e

. F .
[ FSH stimulates = & e L «f testosterone
| ‘spermatogenesis 3 secretion
{
¥ ¥ /
/
o/
Testosterons
. O

Spermatogenic
cells

Sertoli cell in ;
aerinifercus Dihydro- Leerg cells between
wblie in testes testosterone §em|n:ferous tubules
sacretes sl (DHT) in testes secrate

g teslosterone

binding protein
(ABP)

l

Key:
- LH F FSH @ Testosterone
N LH receptor “ FSH receptor - bl Andregen

receptor

3l 3: sesluuhnIunumsiauvesdamy (Tortora,G.J., and Grabowski, S.R., 2000)
myquiuie luwaany
1. ldgeoseuniy
NaInIwUBN

2
3. ¥hwidu : goviovh 14 (Tubal ligation), davietit]u (Vasectomy)
4

Mmsmilumsaiegd



MsiiyRsenn (Infertile) 3o uniiu (Sterile)

ﬂ' o ° Yy .
LihaifesinomPumaeguildinisdnmuves
testes
2185umsindl 1y msazhy 59 eshusas
y¥3 ueanosen
3. 093 Weun11 20 Brue

4.Testosterone |
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i:uuﬁuwuqmﬁﬂtya (Female reproduction)
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Figure 28,13 Organs of reproduction and surrsunding striictires in females.

The organs of reproduction in females include the ovarles; uterine (Fallaplan)
tubss, uterus; vagina, vulva, and mammary glands.

Ut (Fallopian] tbe
Fitmbriae
Ovary

lers
Utarosacral lizament
Round ligament

Pastarior fornix of vaging 3 Lo of uterus

{pouch of Couglas) i e Convix

poch 3 . Urinary biadder
Gooeyy -l P syrphysis
Fectath Mang publs
Clitoris
Vaging | ; Urstiva
: i Lablum majus
Angs

Sxternal urathal orfice
Labium minug

{a) Sagitial seclion showing femals seproductive organs

| FUNCTIONS OF THE FEMALE REPRODUCTIVE SYSTEM
€, Dvarigs: producs sacondary vocyies and horrones, inciuding progesterone and estrogens
i {fernala sax normones), inhibin, and refadn,

2, Utering tubes: anspon a secondary oceyte to the uterus and normally are the sites where
fertization acours.

3. Uterus: site of of & fardized ovum, ot the fetus during
andlaber.

4. Yagina: ssceives the pords dudng saxuel intercourss and ’s a passageway for chitdbizh,

3. Mammary-gland; synthesize. sacrote, and eject milk for nourishment of e newborm.

117 4 szvuuiufmands

U5 : szuuduiug moluveawsmd



Figure 28.18 Relatonship of the uterine (Fallopian fihes to the ovaries, 995
dterus; and associated structires. In the Lofi side of the drawing the uterine

tube 2id uterus have bees sattioned to show internal structures. {Sae Tortom,

A Photographic Atlas of the Human Body, Fure 14.9)

Aftar ovulation, a secondiry cocyte and it corona radiata move from the
pelvic cavity Into the infunditrlum of the uterine tube. The wterps is the site
of menstruation, Wrplantation of a fartitized svum, development of the fetus,
and tabor
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Amihiinaaly , niages Tuumeands fio estrogen iaz progesterone dud
-myadrel (Folliculogenesis or Oogenesis) axad1enaiiioafin leou —> Mature follicle
—>anld @waaddugdii 12.6)
-msAvuulasiise v wiseendlu 2 szuzdie
1.1 Follicular phase
1.1 Luteal phase
1.2 Follicular phase
Hypothalamus
\LGnRH

Anterior pituitary gland

\

FSH ,LH

\’
Ovary

\

Primordial cell €— Granulosa cell
\L BIRE)
Primary follicle €— Zona pellucida

(wﬁ'”ams Glycoprotein)

\

Secondary follicle

!

Vesicular (Graffian) follicle

92134 Mature follicle

\

-Granulosa cell — @379 Estrogen 14a¢ inhibin

aromatase
-Theca cell —> a¥19 Androgen ----------- —> Estrogen 7l Granulosa cell (n161danFwa FSH)
-FSH —> Granulosa cell
T Estrogen, Inhibin
—> FSH uag Estrogen —> Granulosa cell 102 Theca cell

Ed
9 lunSgAy Tadediu Mature follicle
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msanly (Ovulation

! .
nsanly (Ovulation)
9 1 T 4 »
-Aadiu ~ Nananvessouou Ae ~ Juh 14 Srseudeou Wull 28 Ju (3Uh8)

-laoglueanin mature follicle

\

augslulduansen

\

fimbia Tun Iy lnanfiuegda uterine tube

\

—> S lifimswaudoz lffledriungn
(laiiiongldvurm ~ 24 u.)
—> il lisimaneay —> lifazile

\

MYABBNUINNTOIRASR IuAnuZlTEs ufou

nalnnisan’ly
A‘ 1 d’
NP ARTGRPTRLRT
1 s r A ' . . .
1.n158ouArasvpuwasgs 1y (iesningndosdae Collagenase tag Plasmin 1u follicular fluid

. 9
2.m5umvege [ iipsenlideaudesnn (nulasniwaves Progesterone Tuaz LH T)

—> it T FSH iz LH T —> LH T geqaisena LH surge
\L nAa1910 35 .

Ovulation

2. Luteal phase
~follicular fiog@uluvesss linemdanind luanudaiSon Corpus luteum —> venis Estrogen waz
Progesterone —> iiiofimsan’ly —> Estrogen 1n Progesterone wyanda —> ﬁﬂﬁwﬁwmmgﬂwmﬁu
4 lifinsdenssdaiolu 14 Fu Corpus luteum 92 ea19a2 —> Menstruation

3 < a 4 U o 3 @ .
-griinsasnssidadiu Corpus luteum vzog1d ~ 2-3 Wou ndsemiuszaateda lao activity ¥oq

Placenta

msulasuuilasiuagn
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1. Proliferative phase
Endometrium Imsinsayanla —> Taeld3umsnszdu 910 estrogen fidoyuagnit I imsud wwad
wazgadhaad minaunuadingaly)
-n51U511/39%09 Endometrium 9za53fiuszee Follicular phase 1ufaly

2. Secretory phase
-fuszozfinoudoyuagndmfumsileiavesiasounssfusyes Luteal phase voa3ely
S lifnstlivosiageu sos Tuuonialy ¥ —> Boysagnueas —> dudenindoiduas —>
Menstruation.

—> Prostaglandins Wi IWuagniiuda vl idnladeenadisesufou

—> dnfszifuidion ~ 30 Jadanslunal 3-5 Ju

) 9
—> AUl MenstruationsauLsn (50071 Menarche

Figyre 28.25 Secretion and physinlogical effects of estrogens, progesterone;
relaxiry, and inhibin in the female reproductive cycle:

Z The utering and ovarian cycles are tied by gunadotropin releasing hor-

mone (GaRH} and ovarian i and p

GRRH stirulaiss
relsasg of FSHand LH

&

FEH stimulates

Browing
follicies

iniial sacretion of Furthar of
by growing avarian follicles ovariaa lollicles and their
sgaretion of esirugans,

progesterons, and inhibin

Bt e o e e o g o e i e S 0, S 2

A,

» Promots developrrent * Works with i+ » inhibils ¢ * {rmibits relese of FSH
and maintenancs of fermale 10.gropare andomatium of lerine smooth muscie and, 1o & leaser
for » During fabor, selaxes axtart, LM
feminine secondary sex * Prapares breasis fo pubie symphysis ang difates
charactistics, and broasta secrate mik ulating cervix
* Increase protain anebolism * inhibils celense of
* Lower oo cholestanst BnRH and LH
« Moterats lavels Inkibit refedse

of G, FBH, and LK

{ % { o R
U7 7: g5 Tuuharuquaisiauuesialy

manayszd ey (Menstruation ) (314 8)

“luaufadszdudon ~ 28-32 Ju
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Female Reproductive Anatpmy and Physiology

Plasma concentrations of génadotroping

farbitrary unitsi

=

Plasma concentrations of steraids

(arbitrasy units}

4] Gvulation 5 1" 2 . 25
Icy Bays
D]
Days D
Literine L Menstrial Proliferative Secrelary Menstrial
phases | flow phase phase Hlow
ol "
Ovarian. | fotlicular Ludeat g
phases phise Ovulation phases
{E]
LE}

gﬂ‘?is : msiAndszdudou ( Carola, R., et.al,, 1990)

mso3gdule uaz msannvessIgew

Gamate 4aY formation

\

Fertilization
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\

Cleavage
—  Early cleavage
Morula — implantation (8-10 1)

Early blastocyst

Late blastocyst
-Inner cell mass —> Embryo

3
-Trophoblast —> §0 1@y #1199 chorion \L

¥ 3
¥93g3uIA31

Implantation

o

A o~ o o S a o w g o o
ieiinsHeaAveIR Ut UA M YR IAIBB UM N THAUIANILAD
z -4 4 a a 1 1 T o
1. Fuuen (Ectoderm) : iloWovosszuudsyam,fanids wu wdy , aeuldauesdiumi muda @udu
v 3
o Y4
2. ¥una1s (Mesoderm): aduile, fhw, wadiindoauns, szuuduiug , la dudu

L4
3. 4ulu (Endoderm): nszimizemis, 114, yawulu, deufosova Wuduy

PMSIVIYAVIA + NIIWAUIVBIFIDOY
1. Gamate + formation

2. Fertilization

3. Cleavage

4.Gastrulation

5.0rgan formation

6.Growth, tissue specialization



Figure 29.4 Summary of events associated with fertilization and implantation,
z Fertitization usually occurs in the uterine tube.

2. Cleavages 3 Monla
{lirst cleavage ' i
conplsedabot {3-4 days after ferflization)
hotrs after fertilization)

[

1. Fentiization
{occurs about
12-24howrs |

Frontl plne after oviaton) §

4, Blastocyst
(#%-5 days after
tertlization)

5, Implantation
foccurs about
6 days after
fortilzation)

Frontal section through utsrus, utering tube, and ovary

15
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Figure 29.5 {continued)

Endometrium of ulerus;
Bimple columnar
epithelium

Endomaetrial stroma

Extraembryonic coglom

Amnion

Amniotic cavity

Embryonic dise:
ECTODERM
MESODERM
ENDODERM

Yolk sac.
Body stalk (future umbilical ¢ord}
Chorion:
Cytotrophoblast
Synoytiotrophoblast
Chorlonic villus
Extraembryonic mesoderm
intervillous space

Utarina
cavity

(b} intemal view, about 14 days after fertilization

Embrva
I

Haart

Extraembryonic coelom

Amniotic cavity
Chorlon

Body stalk (future umbilical cord)

e Chotionic villi

Yolk sac

imervilfous space

(c) External view, about 25 days after fertilization

Placenta

a oy do dea
“HHUINAIUAD -

1. demsuag O, nideaut —> gn

9
2. avquiSnenih, dweude waz CO, vnszuy lnafdvuvesgnndudigsn —> szuunadouves

ey

s d 0w 2 sy o "
3 adusef luuhduiudmiumsdemssddhg ssuumstvadoulaiia veausde

3.1Human Chorionic Gonadotropin (HCG)



17

9 ¢

o a1 seg o/ &
-39 lUNYFDImMIAmssa
-ilu glycoprotein Uszneuday
4
O - unit —> sengnimilou LH, FSH , TSH
B - unit —> sengnindrefy LH 110
Ed T
-gwnsoasieny 18 ludlaanzvesmidwaiuh 9 mendnnisnauia (Conception)
o T o Jni s 3
-52au HCG | Tudlanif 9-12 ndsainiiuszanas
-wdenaeaseay HCG szvelntely 2 Su

14
-nyzdusn a3 Relaxin —> fudamsnadavesungn

3.2Human Choriomic Somatomammotropin (HCS) 38 Human placental lactogen (HPL)

o P Y J ¢
-gnadeluddamia 4 vaamsasassn
o 2 d? A & ¥
-sEavvznduiGon q uazgegadiolndanoa
o 4 A S v 44 4
-Srwudimae O imninvessnmudiu
o o : '
~Huses TuufivsFanmvessnluszozan q
ar L =) v d' & A =y
-$nu1sedu glucose ludoaliaei + worlivsnoz lulioanisn

-ndsnaon HCS szmelymelu 40 ui

3.3Progesterone

o 74 o 4
-snozadrludilanin 6 uazszausygagaliolndaasa

v +
-peduiapsiie Autoimmunity $1137 lithans Rejection saluszozisuusn

3.4 Estrogen

& P
TLULNIINIATIAN

3/
o o
-5n9za¥1a Estrogen T lussuedonsad
o ¥ _ ¥ g ' :’ g
-Wlinduniloungn uazasuiunlaiu
3 M 1 Y Ly [ @ o 9
-Budens q luguFensuuaz nszgmiamiigeudias uay slivuniansanoa

i
Waveeldniadiu

wiuilu 3 szuz fio

1.First trimester

i loveFuduludavi 4 udaunseld stethoscope Held

ludlanin 8-12

2.Second trimester

-anzIneg1951057 ~ 30 %
-usiiFuAna1gnii movement 18 ~ dlanin 16-20

-HCG honnone\l/



Flgure 29,9 Amniocentesis and chorionic villi sampling.

To detect genetic abnormalities, amniocentests is performed at 14~16 weeks
of gestation, whereas chorionte vili sampling may be performed as early as 8
waeks of gastation,

Needle

Arcnion
Amriclic fiuid

S ——

N trangducer
Utatus

Fetus
(1416 weaks)

Placenta
d . Uﬁm;y

bladger
Vagina

{8) Amnioceniesiy {B} Cherionic vill sampling (CVS)

3.Third trimester
-5in9z I ~ 50 aw.
¥
-iminai ~ 3-3.5 Alansy
g o 1 EY T ﬂl T
-uagnlntu —> naedvaznmielureaios —> Haanz |, 1hands

S CHAT Estrogen, Oxytocin, Prostaglandins

\

AMUAUMITIATDR
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MR 1psRaIvesszuua q veasmeludn (Tortora, G.J., Grabowski, S.R., 2000)

END OF - APPROXIMATE SIZE

MONTH  AND WEIGHT REPRESENTATIVE CHANGES

1 G.6.cm (P in} Eyes, nose, and ears are: nat yet visible, Vertebral column and vertebral canal-forp. Smait buds that will
develop inte limbs form; Heart forms and starts beating. Bedy systems begin to form, The central ner-
VeUs system appears ab the start of the third week.

2 3 em (T i) Eves are far apart, eyelids fused. Nose i flat. @ssification beqins, Limbs:bacome distinet; anid digils ave
1.9 (e 02) ; well formed. Major blood vessels.form. Many intevnal organs cantinue te develop.
3 74z o (3 in.) Eyes are aimest fully developed but eyelids are still fused: nose deveiops'a bridye, and external ears ave
30 q {10z} present. Ossification cantinues. Limbs are fulty formed and nails develop, Hearibeat can be detected!
Urine starts te form, Ferus begins to move, but it cannot be felt by mothew Body systems contitue-to
develop.
4 1Ber {84 7ind Head is large it proportion to rest of hody, Face takes on human features,“ard hai< sppears on-head,
1009 {40} Many bories: are pssified; and jotubs begin to form, Rapid development of Body systemy oucurs
5 2530 ¢ {1012 9m} Head is less disproportionate to rest of body. Fine hair (lanugo) covers body. Brown fat ‘orms and 1s the
200 450"g {7 1'lb) site of heat production. Fetal mevements are cammeonly felt by mother fquickening). Rapid developinert
of bady systems gecurs. 3 :
[ 2735 ¢cm {11-14 in.) Head becomes even less dispropertionate Lo rest ef body. Eyelids separate and eyelashes form. Substan-
550 800 g (1'4~1141b) - tial weight gain occurs. Skin in wrinkied. Type IT slveolar cells begin to produce surfactant.
7 32-42 ¢m {13=174n,) Head and body are rore proparticnate, Skin is wrinkled..Seven-month fetus {premature babyj is capable
110-1350'g {2/+-3 |b) of survival: Fetus assumes an upside-dewn positian. Testes start'to descend into scratumr:
8 4145 car [16-/-=18 in.) - Subcutaneous.fat i3 deposited. Skin s lessiwrinkled.
20002300 g {475 Ib)
L] 50 6m {20-§0.) Additional sebrutanesns taf accumulatess Lauge s shed, Nails extend fo 'ps of fagers acd maype

32003400 9 (7740 1b) © evan beyend.

t 2 3 4 5 2] 7 8 k2] {Months}
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1.m1:e1 (Oral pill)
2.ynviofaly (Tubal ligation)
3.m31e1 93 (Intrauterine device)
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1.Monozygotic (Identical twin)
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AmzmTualsei oy (Menopause)
Lwulungia ~ 45-551
2.9914do | activtity J , 71 lihinvuauesneGonadotropin —> Estrogen uaz Progesterone
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