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Objectives

A Describe the typical development of the gonads and internal and external

reproductive structures .

A Plan appropriate workup and management strategies for patients with DSD

ACIassify differences of sexual development (DSD) by appropriate
nomenclature and recognize the main clinical features




Terminology
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Terminology

A Sex determination SEX DIFFERENTIATION
Jost's pioneering experiments
A Events leading up to formation of a te: BRCTENTIAESTSS
or ovary .
A Sex differentiation A

EFFECT OF TESTIS ON
SEX DIFFERENTIATION (Jost 1947)

A Events after the gonads have DUAL NATUR OF TESTICULAR
5 \ SECRETION (Jost 1952)
differentiated




Urogenital

Development

A Intermediate mesoderm

A 4-6 weeks
A Gonadal ridges develop

A Gonads, adrenal cortex, kidney, internal reproduc
tract perimesonephrind mesonephric ducts)

A Cloaca

A Ectoderm, endoderm, and mesoderm

A 5 weeks

A Urogenital folds and sinus (external genitalia, pro:
bladder)

A 9 weeks
A Genital tubercle, urethral foldbioscrotadwellings
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Gonadal Development

A Germ cells migrate from hindgut to colonize genital

ridges
A v UROGENITAL RIDGE -
WT1 GATA4
A Bipotential gonad Ifﬂi‘f Homeobogere
SF1 Growth factors

A Germ cells, supportive cells, steroidogenic cells, connec

tissue BIPOTENTIAL GONAD




XY Timeline

A 6-7 weeks
A SRY, SF1(NR5A1), andSOX9induce primitivé&ertolicells->
G SR
A 7-9 weeks e QD
A . O\ goso(joOQOOOOsry ’
Sertoliendothelial cells envelope germ cellseminiferous Sy oy'sy g Serolicel
CordS mesonephros \XX m()‘\@‘\OA Qm() N
A Precursor of seminiferous tubules
A Mitotic arrest




XY Timeline

A 1012 weeks

A Morphologically recognizable testes

A Migration of testes to internal inguinal riNg (3 from Leydigcells)
A Regression dflullarian(paramesonephric) ducts (will not regress

after this)
A 1014 weeks

A DHT promotes fusion ofabioscrotaswellings (will not fuse after

this)
A 1516 weeks

A Peak fetal testosterone

MALE EXTERNAL GENITALIA DEVELOPMENT
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XY Timeline

A Posterior abdominal wall

A Into third trimester

A Androgenrsensitive phallic growth

A Inguinoscrotal descent of testesl€pendent)

Epidydimis and
ductus deferens
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SR

XY Gonad

ASexdetermining Region Y sai—*‘:.ig‘;gs
A Short arm of Y chromosome SC’?
A SRY protein encoded by a single exon gene U

ATriggers pr&ertolicells to differentiate VEE0X9 e s

XX Gonad

\}— Wntd/B-catenin

SOX9

J

Ovary development

|

FOXL2

A Threshold SRY level necessary to establish male sexual differentiation

A If SRY is absent, results in a streak gonad (not an ovary)
A NeedsSF1 (NR5ALD), WT-1, GATA-4, andFOGfor full expression




Leydigcell development

A SF1(NR5A1) important

A hCG stimulates testosterone production (common al
subunit with LH)

AGonadotropin stimulation important to increase num
of fetalLeydigcells
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AMH

A NeedSOX9, SF1, GATA4, WT1

A Binds receptor on Mullerian duct mesenchymal ¢« i

A Induces matrix metalloproteinas&®P2
expression to degenerate basement membrane

A Regression dfiullerianducts
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Wolfflan(mesonephric) duct

A Develops into epididymis, vas deferens,
ejaculatory duct, seminal vesicle, trigone of = - DLe
bladder TN

A Fetal testosterone froneydigcells needed to /\ .t *
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Prostate and external genitalia

A Develop from urogenital sinus
. A DHT-dependent differentiation

A FGFs, sonic hedgehog, BMikRsneoboxgenes
needed for further differentiation and
morphogenesis
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XX Gonad Timeline

A 6-9 weeks -+~
A R-spondinl (RSPOYL& WNT4 activatéhcatenilWNT signaling pathwc/ 7"‘:"”
. A WNT4 supports Mullerian derivatives, disr@is p:\)
A FOXL2 & DAX -1 suppresSOX9 'fz \\\2?9_9/,:;'3'1
A GATA-4 supports granulosa cells Folices
A 1011 weeks
A Meiosis ofoogoniaclusters into oocytes m¢ .[J'b
A 12 weeks o,
A Uterine body and cervix present mema:en-w"a
A Wolffianducts (mesonephric) regress FEMALE




XX Gonad Timeline

A 14 weeks

A Granulosa cells surround oocytes to form
primordial follicles, arrest in meiosis 1

A 24 weeks

A Most oocytes surrounded by supporting cells
A Peak of 7 million oocytes
A Only 2 million at birth (follicular atresia)

A Accelerated follicular atresia in streak gonads




