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Sexual Reproduction: Gametes

Some Background Loocyte  (haploid)
~300 M Sperm

In sexual reproduction, a new individual is - q

formed by the union of two gametes
(oocyte and sperm)

Develops by
mitosis to s :
multi- cell i\ e
A zygote is formed 2 cell 1 month

0.1-0.2 mm Blastocyst 4-6 mm



Sex Determination

Deferensiasi sexual adalah proses kompleks yg

melibatkan banyak gen
— Kuncinya adalah kromosom Y, mengandung faktor penentu

testis
— Gen dari kromosom Y akan menentukan jadi laki-laki atau
perempuan
Tdeogran
Ml +— Responsible gene is SRY
YEl1l.2 —
S EPERE e o Sex-determining region of

the Y chromosome
e Most famous gene: SRY

Wall.2 —

Wal2 —

Y Chromosome

A\
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e Ridges . ovaries
e Millerian ducts
e Uterine tubes
e Uterus
e Superior vagina
e Wolffian ducts
degenerate

Sexually Indifferent Stage

e Ridges > testes

Mesonephros

Genital ridge

Kidney

e Wolffian ducts
e Epididymis
e Ductus
deferens

e Ejaculatory
duct
e Millerian ducts
degenerate

Mesonephric du

Paramesoneph

Female

Ovaries
Paramesonephric

duct forming the
uterine tube

Fused paramesonephric
ducts forming the uterus

Urogenital sinus forming
the urethra and inferior vagina |

Weeks 10-12

T —— %

Mesonephric
duct
(degenerating)

Urinary bladder
(moved aside)

Testes

Efferent ductules
Epididymis :
Paramesonephric —3
duct (degenerating)

Mesonephric duct
forming the ductus
deferens

Seminal vesicle

Urogenital sinus :
forming the urethra H

Weeks 10-12






Genitalia externa

* Kapan embrio berkembang menjadi laki-
laki:
— Perkembangan genitalia externa dipicu oleh
dihydrotestosteron

— Genital tubercle memanjang, disebut phallus
(calon penis)

— Phallus menarik urethral fold dan urethral
groove

— Akhir bulan ke 3 urethral groove menutup
menjadi penis

— Genital swelling menjadi scrotum



| |; S — Epididymis

dl / A Testis
\ / N Ductus deferens
\Sdl /% Pubis
N

Vaginal process

Wy

't Gubernaculum
Scrotal swelling

{a) 7-month fetus

Closed proximal =
portion of \\ il
vaginal process N
Spermatic cord

Tunica vaginalis —————== \
Cavity of .| ||=—Scrotum

-
tunica vaginalis \’ | f/

(c) 1-month old infant

~— Parietal peritoneum Muscular wall

Gubernaculum

— e —

of abdomen \ -
Inguinal canal Q,\ |
Fascial covering of l -
spermatic cord ﬁ \
Vaginal process 4 f , ,
Penis W /

(b) 8-month fetus

Through pelvis to scrotum
Bring blood vessels and nerves
Guided by gubernaculum

Pushes through abdominal wall forming
inguinal canal

e Vaginal process
e Outpouching of peritoneum
e Tunica vaginalis after closing off

eComplete by 1 month post birth



Suprarenal gland

Suprarenal gland

Suspensory e
(diaphragmatic) Suspensory
ligament (diaphragmatic)

Gonads | | : ligament

Mesonephric
(Wolifian) duct

Gubernaculum

Urinary bladder

Testis

Epididymis

Gubernaculum

Deep
inguinal
ring

4 lunar months
(107-mm crown rump)

Superficial inguinal ring
Ductus deferens

Scrotal sac (cut open)
Epididymis

4 ﬂ‘;@‘; ) Testis

Gubernaculum

(26-cm crown rump)



 Kapan embrio berkembang menjadi
perempuan:

— Genital tubercle memanjang hanya sedikit
menjadi clitoris

— Urethral fold tidak bersatu dan berkembang
menjadi labia minora;urethral groove tidak
menutup dan berkembang menjadi vestibulum
vaginae
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(a) Sexually indifferent stage

Genital tubercle

Urogenital fold

Labioscrotal
swelling

Week 6
Female Male
Developing clitoris Developing
glans of penis
Labia minora
Labia majora
Anus

(b) Week 12: Urogenital folds begin to fuse in the male
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‘ — Urethral orifice
—_— Glans of penis

Glans of clitoris

Urethral orifice
Vaginal orifice

Scrotum

Anus

(c) Week 20: External genitalia well differentiated



Lumen of uterus

Uterine Vagina
tube -Di tempat menempelnya duct of
Muller timbul
membentuk vaginal plate (solid)
Uterine . .
memanjang di
Caudal tip of dalamnya timbul vacuole,
paramesonephric membentuk lumen
ducts
T, | Tissueof —pic -Diperbatasan dengan SUG
sinovaginal bulbs r\ . . . ..
/o (vaginal plate) 2t masih terpisah jaringan tipis :
Urogenital sinus
B hymen

-Bagian proximal : fornix vaginae
terjadi dari Duct of Muller

Urinary bladder

: Uterine
SymthB canal

Phallus Sinovaginal bulbs

A

-Jadi vagina terjadi dari : Duct of
Muller (1/3 bagian proximal) dan
SUG (2/3 bagian distal)




Indentation

Uterine
tube

B C

Uterus didelphys Uterus arcuatus Uterus bicornis

with double vagina

Open part
of vagina

D

Uterus bicornis unicollis
1 rudimentary horn

E

Atresia of cervix Atresia of vagina



Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Table 28.1 Reproductive System Homologues

Female Organ

Ovary

Clitoris

Labia majora

Vestibular glands

Male Organ
Homologue

Testis

Glans of penis

Scrotum

Bulbourethral glands

Common Function

Produce gametes and
sex hormones

Contain autonomic
nervous system axons
that stimulate arousal
and sexual climax
feelings

Protect and cover some
reproductive structures

Secrete mucus for
lubrication
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Female Reproductive Organs

= Primary sex organ = Secondary or accessory
o Ovary seX Ol’ganS
= Secondary or accessory * Internal genitalia
sex organs + Ducts
. = Oviducts
= External genitalia or
= Uterus
vulva .
_ _ = Vagina
* Labia majora . Glands

= Labia minora
= Clitoris
~ Mons pubis

* Greater vestibular gland




'Breast Development and Pubic Hair

Breast

Stage 1

Pubic hair Stage 1 Stage 2 Stage 3 Stage 4
B Genital Development and Pubic Hair
Stage 1 Stage 2 Stage 3 Stage 4




Glans
penis
Penis

Scrotum

Labia
minora

Anus

Female development Male development
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Pubic symphysis Pubic symphysis

Urogenital - i
triangle

Ischiocavemosus =
muscle

— Bulbospongiosus —
muscle

= Superficial transverse ——
perineal muscle

— |schial
tuberosity

Anal triangle

| Seneetora sl
—External anal sphincter

~Coceyx -



Bentuk Panggul perempuan

S @ ST
y e
Android Platypelloid




Perineum
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Mons pubis
Clitoris
Labia minora

Urethra
Vagina
Deep transverse
perineal muscle

Bulbospongiosus
muscle

Clinical perineum
Levator ani muscl

External anal
sphincter

Anus

Gluteus maximus
muscle

Coccyx




SACRO-
UTERINE

LIGAMENT _ URETER

L

INFUNDIBULOPELVIC
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FALLOPIAN TUBE
( ; : ; B . i OVARY
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ROUND LIGAMENT
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EMons Pubis

Clitoris

bia majora

bia minora
estibulum vaginae
|d.vestib.major




Clock-face diagram

ANNULAR HYMEN SEPTATE

CRIBRIFORM HYMEN PAROUS INTROITUS







Klitoris

Uretra

- Bartolinijeva
zlijezda
Upala Bartolinijeve
zlijezde

- Vs :
Welika cista

Mala cista




Vagina (1): Bagian

* Fornix vaginalis
= Anterior
= Posterior - terdalam, berhubungan dgn.cavum douglasi
o Lateralis

= Hymen:
o Lipatan tempat masuk vagina kedlm vestibulum vaginae

= Bentuk : annulare, crescent, cribriformis, imperforata,
septata,

= Sesudah partus : introitus parous
= Caruncula hymenalis pada multipara




MESOSALPINX

CUKPUD ; ISTHMUS OF
e FALLOPIAN TUBE
<2 \

OVARIAN

LIGAMENT FIMBRIA

ENDOMETRIUM
HYDATID OF

MYOMETRIUM MORGAGNI

\ BROAD LIGAMENT OVARIAN VESSELS

UTERINE VESSELS

INTERNAL OS Isthmus Uteri

MACKENRODT'S
(CARDINAL)
LIGAMENT

|
CORPUS ALBICANS

ENDOCERVICAL CORPUS LUTEUM
CANAL

FORNIX OF VAGINA Cervix Uteri

EXTERNAL OS




The Cervix

Cervix




The Pap Smear
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= www.KankerServiks.org
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Invasi kanker ke
parametrium

Kanker
menyebar
Pendarahan

Serviks dan vagina normal

Stadium awal kanker serviks

Houdthy corvan

vagina

Stadum awal kanker serviks Stadmum lanjut kanker serviks Stadium akhir: kanker menyebar di

luar serviks ke jaringan pelvis
Permukaan

mudah
berdarah
jika
disentuh

Kanker

0.

Stadium lanjut: kanker masih Stadium akhir kanker serviks

Natural History of
Cervical Cancer

Eanker
Serviks

Lesi prakanker

— 3-17tahun

Moderate Severe Invasive
Dysplasia Dysplasia Dysplasia Cancer
CINI CIN N CIN Il Stadium 1
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Uterus

Fundus

Corpus

Isthmus => saat hamil menyatu dgn corpus 2
-> Tembereng Rahim Bawah

Cervix Uteri
Lanjutan isthmus dari OUl sampai vagina
Canalis Cervicalis :
- Antara OUl & OUE, bermuara pada vagina
- Lipatan vertikal = rugae palmatae = menutup canalis
cervicalis
Osteum Uteri Externum = merapat pada Nullipara




Suspensory
ligament of ova

Uterine (fallopian) tube
Ovarian blood Fundus
vassels | . of uterus
MesoSalpinX —t——

g i y
Mesovarium — =

Lumen (cavity)
of uterus

mpulla
~2n oy letmas Uterine
o oo W e i lnfundubulum ube
Ligamentum Latum Lk %
(Broad ligament) MRS

| | Ovanan Iigamenl
L\ \} Body of uterus

Ligamentum teres uteri
(Round Ligament )

Endometrium

Ureter ———————3%,

Myometnum | Wall of
Perimetrium | Uterus
- Uterine blood vessels Internal 08
Cervical canal
;;' External os
: R 4" Female Reproductive Tract
‘ n and Ligaments
! Lateral formx
",”' Cervix

(a)
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Ligament




1. Ligamentum Latum ( Broad ligament )

7 Dibentuk oleh 2 lapis peritoneum

n Bagian : plica rectouterina, mesovarium, mesosalpinx
mesometrium, parametrium

= HE
= tuba uterina, lig.ovarii, sebagian lig.teres
= A.uterina, plexus saraf, sebagian ureter
2. Ligamentum teres uteri (Round Ligament )
" Batas uterus-tuba = canalis inguinalis = jaringan
subkutan labia majora
3. Ligamentum cardinalis Mckendrot
- Disebut juga : Ligamentum lateralis / transversalis cervicalis

n Dilewati A. Uterina

4. Ligamentum uterosacral




Uterus
Vaskularisasi, Inervasi, Limfe

= Vaskularisasi:
A. Uterina

= Limfe:
Fundus & bag.atas corpus uteri = Lnn.lumbalis/aorticus
Bag.bawah corpus uteri = Lnn.iliaca externa
Cervix uteri = Lnn. lliaca externa, interna, sacralis
Masuknya tuba ke uterus = Lnn. Inguinalis superficialis

" Inervasi:
Plexus uterovaginalis




Branclies to fundus

Dranch to round ligament

i '\H‘\-\,‘
¥ " Round ligament of wherus

_\—\_\_\__
—Branches to body
_— Branches to cerviz
i

—

“erine ard.,

T .
, _.-';.'-ﬁ'-t .-:-:'-'

A yg0a

Lranches o tube




Hypothalamus

=

] Anternor
pitultary LH

Estrogan

Progeasterona

Ovary

|‘ '..‘
ﬁ‘i\Endmetnllm

of uterus

Days of one menstnaal ——es
cycle (28 days, average)

LH LH surga
{triggers ovulation)

Ovulation

Growth of faollicle |

r

N

Corpus uteum

[

Ovarian Cycle

Estrogen ™\

_ Progesterone

1

phase

Menstrual Proliferative

phase

Sacratory
phase

Uterine Cvycle




Ovarian
cycle

Body

Anterior
pituitary

hormones hormones temp.

Ovarian

Uterine
cycle

@Oe‘*%lj & & =

Growing follicdle Corpus luteum Corpus alblicans
37° C r\
TN . . 5
36" C -

Luteinizing hormone (LH)

Follicle-stimulating
hormone (FSH) s

pmam-

DE..

~
-—

-
‘9

r— =3, - ' "
S i3 Ui
" o;
Menses | -
. FOllicular phase -—.—14—— Luteal phase -

OM 14 days 28 days

Ovulation




Siklus menstruasi
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Uterus ( Hystera )
p




Uterus

-

AR $a303055 comps.fotosearch.com
Broad ligament

~
V)

Inden_tation

Cervix

Uterine
tube

Vagina

A\lh/

Uterus didelphys

Open part
of vagina

\ o

Uterus bicornis unicollis

: Atresia of cervix Atresia of vagina
1 rudimentary horn
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Uterus
Preimplantation

embryo . O 1‘?"\}!} "2 ﬁ]ﬁ*

Endometriomas

3

’y,
-

’ o™
s '

Progesterone resistance

E

ERFFI1
Haptoglobin C3 complement
MCP-1 Gyr 6l &
e HoxA 10, HoxA11 ]
rr::rt: 3;:‘1 TS Glutathione peroxidase
' ¢ VR Free radicals
\ Interleukin-18 E::
Interleukin-8 i ) .
P Mucins ‘
Interleukin-6
PGE,

.

Sensory, !

NGF — sympathetic. and

P' it 1 fluid parasympathetic nerves

-

Figure 2. Pathophysiology of Pain and Infertility Associated with Endometriosis.



Uterine tube
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" segment
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Fungsi :

Penghasil Oocyte
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Suspensory Uterine (fallopian) tube
ligament of ova

Ovarian blood

- Fundus L
vessals i

umen (cavity)
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Myometnum | Wall of
Perimetrium | Uterus

4 . Uterine blood vessels
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Polar bodies

Advanced

S morula ;
First cleavage Hatching
division
DAY 0:
Fertilization

Implantation in
uterine wall. See
Fig. 29-3



Fallopian tube

normal ovary Ovary with cyst
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Comparison of Male and Female Sexual

1. Excitement/Arousal Phase 1. Excitement/Arousal Phase

_ Uterus elevates.

Vasocongestion of penis
results in erection.

©  Vaginal lubrication
begins.

Scrotal skln tenses,

Testes begin , i
9 rj) thickens. ———— Inner labia swell.

elevation.

2. Plateau Phase . Uterus elevates

—and increases

Coronal ridge of the glans =R
in size.

' increases in diameter and ey
f turns a deeper reddish ‘ O Y — Inner
/ purple Y h Oy _+— two-thirds
J g - of vagina
expand and
lengthen.

/ The bulbourethral gland
may release fvlwd.
/,:j G el NP ol Outgrthlrd of
e & - 4 vagina forms
e ' orgasmic platform.

Testes become completely L o :
+~—— elevated and engorged when e - Clitoris retracts
- orgasm is imminent. under hood.

© 2010 Pearson Education, Inc.




Comparison of Male and Female Sexual Response
(cont.

3. Orgasmic Phase 3. Orgasmic Phase
Contractions of vas

deferens and seminal R 2
WL : W‘Qf” _ Uterus contracts.
—1 vesicles expel sperm and =

/ semen into urethra.

_ Prostate expels fluid
into the urethra.

' = Orgasmic
platform
contracts.

Rectal sphincter
contracts.

' ‘ o _ Sperm and semen expelled by
Rectal sphlncter \w // rhythmic contractions of urethra.
contracts. =

4. Resolution Phase
Uterus shrinks, returns

to its normal position.

— Cervix drops to
its unaroused
/ position.

- Vagina returns
to its unaroused
position.

Testes descend. | (Q /
|

Scrotum thins, = \[, s
folds return. o unaroused position.

© 2010 Pearson Education, Inc
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rgan Systema
rinarius

1.Ren
2.Ureter

3.Vesica urinaria.

4.Urethra.

KIDNEY
Produces urine

URETER

Transports urine toward
the urinary bladder

URINARY BLADDER -~

Temporarily stores urine
prior to elimination

URETHRA

Conducts urine to exterior

Anterior view



Ren.

ntuk. Seperti kacang kedele.
SISi :

gio abdomen posterior.

gland

sebelah lateral columna vertebra Diachegn Feralatery, Raplehi. 05

. . r » P ) ,‘w"v,f"'-l-. \ S >
troperitoneal. Rt L LI TS i ans

kidney - o y
B 12th rib

tara Vertebra T.XIl —Vertebra L.III
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. Right
kidney

— LgLumbar

n sinistra. B NS ch vertebra

—Ureter

Inferior
vena cava

51— lliac crest
— Aorta

Urinary
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Renal Renal Adrenal

olotopy Ren = R

=~ 11th and
12th ribs

—— Vertebra L,

-~ Right Kidney
—. Ureter

Terletak di regio posterior ] s

— Wliac crest

abdomen di sebelah kanan kiri S ANy g Wk
columna vertebra (T,,-L,): | 7 W |

Ren kanan sedikit lebih rendah S Urinary biadder
dari ren kiri oleh karena adanya  — o
hepar di sebalah kanan cavum S ——
abdomen External Hilum of Renal Renal
obligque muscie kidney vein artery
Margo superior di tutupi galndula i ‘ ' '
supra renalis. '”"U"':"’ i
Pembungkus ren: pioan Y
Kidney —*
capsula renal el
capsule adiposa e S ="
fascia renalis. agwese— A

f | |
Quadratus Psoas Aorta Inferior
lumborum mayjor vena cava

muscle muscle

(b) Superior view




Right side

Inferior
vena cava

Peritoneum

Renal
vein

Renal
artery

Perirenal
fat capsule

Fibrous
capsule

Pararenal fat

\

Anterior
Left side

Aorta

Peritoneal

Anterior
renal fascia

Kidney

Posterior
renal fascia

=
X5,
S ‘?"/-.»“

XX S x Body of vertebra L,

o>

Posterior




Fungsi Systema Urinarius

1. EXxcresi:

Memindahkan sisa metabolisme dari cairan
tubuh

2. Eliminasi:
Membuang sisa metabolisme dari tubuh

3. Mengatur homeostasis:
- Mengatur volume plasma dan
konsentrasi larutan darah




Struktur Ren.

Hilus renalis
Cortex renalis
Medulla renalis

. : AVR | S Renal
Columna renalis == QP \  pyramid
Pyramida renalis Renalsinus — . D& 7S B — Corowitusic
. ; Adi ti - Dp® e )
Papilla renalis inronal sinus pr i e o) Wb

Renal pelvis

Calyx minor
Calyx major

——— Renal capsule




Gross Anatomy

Cortex Renal N Conex

agian superficial dari Fae N s Y Mequlla

ren yang melekat RN Y .\ pona

dengan capsula renalis SN [\ pyramid
WEIGETEET Renal sinus X ; .\ ‘ Connoction to
coklat dan granuler M P minor calyx

A.diposetissue A Minor calyx
Medulla Renal in renal sinus L = £ Major calyx
Renal pelvis P . e

Terdiri dari 6 -18
struktur berbenuk &
. Renal papilla —&
segitiga yang { j
disebut |
pyramid.Satu Ureter & |
dengan yang lain T '
dipisahkan oleh |
columna renalis.




Renal Circulation

Henal

artery l, Segmental

artery
Ranal Segmanial anaries
SO Suprarenal

artery
Interlobar

Interlobar veins Interlobar artenes "7 : arteries

= Interlobular
arteries
Arcuate artares
— |nterlobar
veins

Interiobular veins Interlobular aneries [l =/ \ Interlobular
' veins

] : B y e

Venules Aflferent anterioles N N L~/ veins

=y ; I N TV avout
NEPHRONS S - 2\ Arcuate
. —— arteries

a) Frontal section
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Bowman'’s capsule

8. Efferent arteriole

Distal tubule

Proxi
roximal 9. Peritubular

7. Glomerulus capillaries
6. Afferent arteriole _ (blood flows
J\( to the vasa

5. Interlobular artery—{ | regita o
/ Arcuate artery torter::e Y
| 11. Interlobular -~ | :’r;tiir;?bular
5. Interlobular vein Arcuate
arteries vein
4. Arcuate ‘
Anerea N\ 11. Interlobular gollectmg
3. Inter!obar J : veins uct
arteries — Ascending limb,

2. Segmental >12. Arcuate veins

arteries
1. Renal | 3 o
artery § il o qulla Descending limb,

14.Renal” A W 1o, loop of Henle
vein = 1S (b)

loop of Henle

13. Interlobar veins 10. Vasa recta

Renal pyramid
Renal column



Brodel Line.

Segment superior Segment posterior.

Posterior
segmental
arlery
clamped

Anterior
division

/
7
o

Segment inferior

Anterior Posterior




| Ureters

Ml 5epasang saluran musculer
gepanjang 30 cm. (12 in)

iMlllreter merupakan lanjutan dari
velvis renalis.

‘Ml lerupakan saluran yang
inengalirkan urine dari ren

First constriction

r enUJU VeS|Ca Ur|nar|a ureteropelvic junction

enyempitan

nda ureteropelvic
junction.

Second constriction
-pelvic inlet

nda saat menyilang R
a. iliaca communis W

Third constriction & 4
-entrance to bladder A

aktu memasuki
vesica urinaria




MINephrolithiasis

Kidney stones in
the minor and
major calyces

of the kidney

Kidney stone
in the ureter




W Urinary Bladder

Middle umbilical
ligament
|

Ureter—«

5
o

S

Lateral—-:\- . /— % ._“5_&?@’3:’. e
umbilical Ty 0
i R '1{,
ligament | | ¢
) N f’?
| ‘ ' ‘3”

Rugae .x..z_x____L*
‘.‘ '.’ \ ‘.‘

—
- -
L e
AN

Ureteral-
openings
trigone

Internal Nack

urethral

sphincter — Prostate

gland

External urethral - : " Prostatic

sphincter (in ™ urethra

urogenital diaphragm) \\w\\' = - —————— \lembranous

(c) Urinary bladder in male urethra

Suatu organ berongga
dengan bentuk yang
berubahubabh.

Berfungsi sebagai
penyimpanan
sementara urine.

Vesica urinaria dapat
menampung 1 liter.

Mucosa vesica urinaria
berkerut kerut yang
menghilang bila vu
penuh.



Male vs. Female

Ureter

Parietal -
peritoneum

: Detrusor muscle
—_ Adventitia \\

-— Ureteric openinQS»\\ \
Trigone \\\\

\%,— Bladder neckj et
L. 7{{——— Internal urethral sphincter\\

- Prostate gland NG
: Prostatic urethra
) } s Membranous urethra
/ ~ — External urethral ——
sphincter
——— Urogenital diaphragm
— aB#ébggétethral gland Urethra

— Crus of penis External urethral —/
— Bulb of penis orifice

(b)

_————Spongy (penile)
urethra

- Erectile tissue
of penis

External urethral
orifice




Jrethra

Dimulai dari orificium urethra
interna.

Menyalurkan urine dari vesica
urinaria ke luar tubuh.

Panjang pada wanita= 4 cm.
Panajang pada pria = 20 cm.
Dibagi menjadi 3
Pars prostatica.
Pars membranacea.
Pars cavernosa.
Urethra pria juga
menyalurkan semen pada saat
ejaculasi.

Peritoneum Uterus Rectum

Urinary
bladder

Urethra .
Vagina

External urethral

sphincter (in

urogenital diaphragm)
Vestibule

{(b) Female

Peritoneum —______ . | Ureter Rectum

Urinary »___;
bladder

Pubic
symphysis

External
urethral
sphincter

Spongy — 4 &l 2
urethra (e L AR Prostate gland

Urogenital

External ,‘ diaphragm
urethral 74 Urethra[see part(c)]

orifice

(a) Male
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