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Indifferent Gonad

Primordial Germ Cells 

(PGC) from endoderm cells 

of yolk sac migrate to the 

primitive gonad along dorsal 

mesentery of hindgut and 

invading the genital ridges in 

the 6th week.

Gonads develop to male or 

female characteristics at 7th

week as a longitudinal 

ridges (gonadal ridges) by 

proliferation of epithelium  

and mesenchyme and form 

primitive sex cords.



SRY gene 

encodes TDF

c

c



Ductus Genitalia:

Indifferent Stage

Genital ducts in the 6th

week (male – female)

Ductus mesonephric

(Wolfian) and ductus

paramesonephric

(Mullerian) are present in 

both.

Tubulus excretorius also 

still connected with 

developing gonad.



Testis

Primitive sex cord form: 

Testis/medullary cord; 

penetrate mesonephric

tubule to gonadal ridge

In the 4th mo,  testis 

composed of primitive 

germ cells, Sertoli cells 

(derived from epithelium) 

and Leydig cells (derived 

from mesenchyme).

In the 8th week, Leydic cells 

produce testosteron 

sexual differentiation of 

ductus genitalia and genitalia 

externa.



Ovarium

A. Primitive sex cords form  

irregular cell clusters 

composed primitive germ 

cells in the cortical zone 

(cortical cords).

B. In the 5th mo, medullary

cords and excretory tubule 

degenerated.  Oogonia

formed and surrounded by 

follicular cells.



Female ducts

Genital ducts in female at 

the end of 2nd month.

A. Paramesonepric

(Mullerian)  tuba uterina

B. Ductus genitalia after 

descent ovary.  Remnant of 

mesonephric ducts are: 

epoophoron, paroophoron, 

and Gartner’s cyst within lig. 

ovari propria, and lig. Teres

uteri.

ovari and the fusion of 

ductus paramesonephric

become canalis uterina



Formation of the 

Uterus and Vagina

A. 9 week, septum uterina

dissapeared

B. End of 3rd mo.  Two 

solid evaginations

proliferate from sinus 

urogenitalis and form 

sinovaginal bulbs.

C. Newborn.  Fornix 

vagina and 1/3 upper 

portion vagina are 

formed by vacuolization 

paramesonephric tissue.  

2/3 lower vagina 

formed by vacuolization 

sinovaginal bulbs.



Male ducts

Genital ducts in the 4th

month.

A. Ductus mesonephric

cranial and caudal 

regress.

B. Descent of the testis.  

Epididymis is formed by 

paragenital tubules.   

Paramesonephric ducts 

degenerated except for 

appendix testis and 

utriculus prostatica.





External Genitalia:

Indifferent Stage

A. 4th weeks

B. 6th weeks

C. 7th weeks, genital 

swelling (scrotal or labia 

majora)

Cloacal folds formed by 

slightly elevation of  

mesenchyme cells 

which migrate from 

primitive streak.

Genital tubercle – urethral 

folds – anal fold



Cont’d
A. Genitalia of male fetus at 14 weeks, fusion of scrotal swelling, 

epithelial tag (arrow) from ectodermal cells from the tip of the 
glans then penetrate inward and form the lumen (MUE).

B. And C, genitalia of female fetus at 11 weeks. GT is longer than 
male, and GS remain unfused (labia majora), UF (labia minora), 
urogenital groove forms vestibulum.



Task:

 Explain the pathomechanism and the symptoms of the 

genetic disease below:

1. Androgen Insensitivity Syndrome

2. Congenital Adrenal Hyperplasia

 What is Prader Stage and Quigley Stage? Explain!

Mention your scientific references!



Congenital Adrenal Hyperplasia

 AR; 1% de novo mutation; 1% have only 
one parent who is carrier

 1:12.000-15.000 birth

 Cause: 21-hydroxylase deficiency (21-
OHD)
 Defect on CYP21 gene on 6p21.3

 Impaired of 21-hydroxilase (21-OHD) in 
cortisol production pathway  accumulation 
17-hydroxyprogesterone (17-OHP) CRH-
ACTH increase (in pituitary)  stimulating 
adrenal cortex (hyperplasia)  androgen 
(testosteron+DHT) increase

Target tissue



Cont…

 Testosteron+DHT stimulated the growth of external genitalia of 

male

 Result in genital virilization prenatal in females clitoromegaly, 

partial fusi of labia majora (~scrotum), formation of sinus 

urogenital, or male with enlargment penile and small testis



Patophysiology of CAH



Prader stage



Prenatal treatment for CAH

Treatment: cortisol/glucocorticoid replacement therapy 

since in utero



Gametogenesis (Oogenesis)
 Started when PGC reached gonad of genetic female.

 PGC differentiate into oogonia and by 3rd mo, oogonia develop into 
primary oocytes (46 chromosomes).  Almost all oogonia enter 
prophase at 1st meiotic division and may resting until 40 or > years 
only when the cell begins mature.  Oogonia are arranged in cluster 
surrounded by epithelial cells calls follicular cells.



 By 5th mo oogonia reaches about 7 million.  And cell death 
begins.  Many oogonia and primary oocytes become atretic.

 Near the time of birth, most of surviving primary oocytes
(about 700.000 – 2 million) enter the diplotene stage.  They 
surrounded by flat epithelial cells is called primordial follicle, 
and remain in prophase of M1 until puberty caused by OMI 
(oocyte maturation inhibitor) secreted by follicular cells.



At Puberty

Only 400.000 primary 

follicle survived and <500 

will be ovulated.  

Each month,15 – 20 follicle 

selected from the cluster 

begin to mature and 

through three stages: (1) 

Primary / prantral (2) 

Secondary / antral / 

Graafian (3) Preovulatory

(37 h before ovulation).

Epithelial  granulosa cells 

 theca folliculi th

interna/externa

Granulosa cells+Oocyte

produce zona pellucida and 

cumulus oophorus

Secondary follicle / vesicular / Graafian



Maturation of the oocyte

 When sec follicle is mature, LH induced preovulatory growth 
phase (3).  M1 is completed resulting 2 daughter cells with 23 
chromosome (1 cells secondary oocyte + 1 1st polar body)

 The cell enter M2 but arrest in metaphase app. 3h before 
ovulation.  M2 will be completed when oocyte is fertilized.





Spermatogenesis

 Maturation of Sperm Begins at Puberty

 Spermatogonia spermatozoa (in human: about 64 d)

 Type A spermatogonia (Mi) Type B spermatogonia (Mi) 

 Primary spermatocytes (Me1; prolonged profase/22 d) 

 Secondary spermatocytes (Me2)  Spermatid.

 Spermatogenesis is regulated by LH (by pituitary) which 

binds receptor of Leydig and stimulates testosterone.  

Then binds to Sertoli cells to promote spermatogenesis.

 FSH also binds to Sertoli cells stimulation testicular fluid 

and synthesis intracellular androgen receptor proteins.





Spermiogenesis

Spermatid Spermatozoa

4 Stages: (1) Formation 

acrosome (2) Nucleus 

condensation (3) Neck 

formation; middle piece; 

and tail. (4) Shedding of 

most cytoplasm.

Spermatozoa enter lumen 

of tubulus seminiferus.  

They are pushed to 

epididymis by 

contractile element in 

the wall and reach full 

motility in epididymis.
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