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Normal and Abnormal Sexual Differentiation

M gl

o) AR ¥3he QA A&H HHoz AAAA] o8] ARY FAH 4 (genetic se)°l ¢

8 44 (eonad)] BAZFE AzETh Aiol Fahgel mhet - &) G717 wEs Hopy)

ko) HAH 4 (henotypic sl LrERFET] o] AlE7lol @A BAY YR B4 A
229 7 W 24 F 542 gl ola Lk

7

A7t A A AR3E e 22 4vA 9 d&E AL AXH g€
194 #33 f34 A 23

22 A FF A 71 ¥4

3¢-Al: A H(gonad)e] &3t

427 W5 4 A7) 23t

1. RN 4 2

AR 3 Ale Ao o) o]Folxitt datet Axpe| A o) FAHVL 46XX (A
o14) = 46XY(‘?rXCl;9| @A)l dEE 7R,

Yoz eol AREE Y A 50 o8] Z2AAc & 1B HAAAA (testis-determining factor,
TDF)E Y -Eﬂ chebe] A4 H$ (sex-determining region of Y)oll #1X8taL U=t o] Ao @3

_°.§ 12+ A28 (primary sex cord)> A% (seminiferous tubules) &2 ettt 13 FAS Fdsie
frRzE flow ot wol e dag dddint F e X G Al e #AA7 ¢
a9 —-*5}9} 2o 45S A3 dasih get £ A AAs AG8A SRV rEEEA

ol dde} Aae Fejaty SR 4l 756 Yeidy] Alatee ¢ olel 27) AAAE
frpsl7] wlFol o) A7) AlE3}e] n]R3lA]7| (indifferent stage)2 A A},
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Symposium (11} « Normal and Abnormal Sexual Differentiation

1) MA SM {gonadal ridge)9l &%

MM z7] gEe dAl 5Fo] o]Fox| =], FIHEE (mesonephros) 9+ T3] (coelomic
epithelium)7} FA Y7 F-2]o] F7F] (intermediate mesoderm) & A8}, oA o] F24l8le] A4 FA4
(gonadal ridge) 2.2 #3}3l7] A2t F7heie] AT A4 BA e HAole o] A &)
s Ao A frelgh MAIIAL (transcriptional factor)E©] F8F &L gt} o|#F FHAES
A, 2l F e Ale waex Fejditt 58] FgdelA A HHeRe] E3ole FEG
Az WT13} SF-19] Zdo] "asic)

12} 23 A E(primary sex cord)o| 2t A4H]{Eo] 2 ofgfé] FUYPLE 2t E0i7) vlEsid M S v
92 (cortex)@ & 522 (medulla)E TF¥-F o},

e

* Factors involved in early gonadal ridge development

Chromosomal . .
Gene localization Expression Function
LHX1 primitive streak, prechordal and differentiation & development
(LIM homeobox gene 1) 11pi2-p13 | intermediate mesoderm, brain, of head, neural and lymphoid
& thymus, tonsil tissues, urogenital structures
LHX9 1a31-a32 CNS, forelimb & hindlimb, activation of SF-1 in gonadal
(LIM homeobox gene 9} P4 mesenchyme and urogenital system | primordia
gxomolo of empty spiracles 10a26.1 Telencephalon and epithelial Arealization of neocortex and
homeobfx gene g) P 95 components of urogenital system induction of mesenchyme
mesonephros, metanephros, . .
PAXZ 10924.3-g25.1| adrenals, spinal cord, hindbrain regulation of WT1 expression
(Paired box gene?) . . . and of mesenchyme
and optic and otic vesicles
xﬁ) fx?(f)f}filomolog gene 2) 1725 unknown regulation of homeotic genes
ARTX (XH2) . nucleotide excision repair and
(Helicase2, X-linked) Xql3 widespread initiation of transcription
p!
Insulin receptor (if) 19p13.2 widespread metabolic, cell proliferation
IGF receptor 1 (IgFR1) 15q25-q26 | “idespread
. brain, heart, lung, liver, small
i:iuh; ;’eceptor—related 1921-g23 intestine, kidney, thymus, spleen,
P muscle, adipose tissue, and cartilage
DNA-and RNA-binding
WT1 I - protein with transcriptional
(Wilms tumor associated genel) 1pt3 urogenital ridge derivatives and post-transctiptional
regulating capacity
Transcriptional regulation of
Gonadal ridge, adrenal gland StAR, steroid hydroxylase,
SF-1 (Steroidogenic factor 1) 9g33 primordia, hypothalamus and gonadotropins, aromatase, AMH
pituitary and DAX-1, and stabilization of
intermediate mesoderm
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Symposium (II)

= 2 ol e
) L8 MAT] (internal ducts)
A 6~7F74] B3t o439 wiop = 2% AAAE (Wolffian ducts and Millerian ducts)& 71|
i gick
3) 25 MAT| (external genitalia)
AAX 6~7F7HA] F Aa)7le] B & oJAdo] vl
4 7] (labioscrotal swelling), 2 A841F (urogenital sinus) 5°] #HZHT}

g AJA A4 (genital tubercle), STSF

3. 49 23} (gonadal differentiation)
& F9 (somatic, mesodermal epithelium), F7F% (mesen-

AR 7 24 &, $5YE Y1
chymal cell of mesonephric origin), ¥ 7]1F A E (primordial germ cel)ZF-E] &2 S},
(primordial germ cell, PGC)

AA] JAE (primitive sex cells)S- AN 4F%0] &5} (allantois)oll 7}7HE T o] WuldA)
X (epiblast)oll Al 718} A 4~6F] AA A7ITAMEE LT (hindgut)®] TF FHE (dorsal
mesentery) S WE A4 FHOR o]F3ln, Al 657 ofel e FY S8 Bt 1A A4

Mesonephric duct

Ao AolA "t
Mjni ) {Wolthy

1) HIISRAZE

Primerdist |
germoells ..

¥
. Paramesnnephric &
Provierating \Famﬁive i (Muw:r) uet

coglomic epftheliom o e

% J’t_ 10577} Hojof A A o2 2fo] 7hsdirh
A 8579 o}l YAE androgens estrogen®Z &

oo} AAle] WAL AMA 3] o]FojA], T
e 38k A testosterone F4-E /\13}6}
A obx gdahA] AT, F Mo &4=HA &
]&7\]’/‘1 7} FAHEE

#31e] estradiol S 3Tl
nlE2adde daze] o] dig HEt v

€ X GAA7E Fae el e Ttk 94 9773 TN dhde] 9

of oJste] FA L, FERAME (oogonin)2 F3HEITL YA 1077 d:AEE FrEE W2 £
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Symposium (11} - Normal and Abnormal Sexual Differentiation

7ta, ol& Tl 49 B FA 71he 139 GEAEVE YAt A 257 AAHS ¢
A9 wgo] AFEo, YZRAEE GEME (cocyte)E WSEHT, A 16574 YAGE (primary
follicle)7} A= 1 7|AA L7} FFHAERE B3lgth A 2057 AT AHLDNEE A
T, GAGEE FPFeEn FxHor AT dad FHE 2ET YA 23~245F74 Graffian
follicle s @A STh A2 8FA7HA] YRAEY FAHEES B HRE AAAEE d5Edd
A7l Eo7bA wligte] & wj7lx] (A7) diplotene stageol] |3 ATk

elo} YAE Al oF 2050 Hugl oF 7Y o] wielMEE VHAW, 1 F2 A EApHe]
o] vz e HH4s FEstd 24 FHole 29I, AHETIOE 40R2 A4S, o]F 400717
Hj o}
o} X A¥ el 4% v 2 fA= HieA AAT22E 5 58 dEAFTE2E 93
&S wher) ojojoll A AMAZTEZELS JAl 2050 HuA o] EEdl=d GEAFIEEAVL
o ¥

N off

i

4. LY MAT| 23} (internal genitalia differentiation)

il

AA 857 ejobs EAH oA AT 7] (primordium)Q! Wolffian duct (mesonephric duct)}
Miillerian duct (paramesonephric duct) E5E AU tl Millerian ducts WE#H, AZAE, A4 ¥ &
3% 132, Wolffian duct= F- 113, A, Ay AAg#oz Eijgrh

Y @aA) oJs)] Piol nEo R Pyt 2AH
H SRY, SOX92] 433}l 23] Sertoli celll A &
AR (AMH)7E ATk AMHE 318

Metanephrog ...

38 FE3HA $52 Millerian duct®] E3E
FA%} AXol gl 9ol AMHe] #H]5A]
»»»»»»»» Uretera Fo 12 Millerian ductys HEsle] 2} Uz
________ °2 3522 Millerian duct?} 25 AA7]2 9
Bote} wae Aol &4 F5o o5 ZAHHA
_Jf--Miterian duct %= Holth

g4 AMHE 4 A7AlE &
B2 Al o iR Agrlel sl ol F
A F itk A7) o] Rl Ao AR dEA
A% AMHZ} EHEEY ol AU YAGE
o] F9g %1, dhvte] $-4dE (dominant follicle)
g g =

o3

Urogenital -----.. B
sinus

wo

i)

5. 28 MAIT7| 23} (external genitalia differentiation)

A 9F ofHel oF AAVIE FF Aoz FiE FAYS 2 jleH, TEde 4

A
m
)
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Symposium (I1}

(genital tubercle), LEFE (urethral fold)¥ S4=5'3% % (labioscrotal swelling)2.2, 3 42 2 5FFo]
H] 3 A2 118} (urogenital groove) S E214th

wAlel 9B AAvle ngelA BHlEE HAELHE o E3tdt

43 ool Ae] 2R Al el RiloE GAZEEC] AR P02 o]Fojzirt 4l 8
Fof WAAHE SHS B, T EAL USed Y45, adNES axe A9 oY
E A} F 9EE A% TES (cavitation)r YA 155 W Hgo 2 fEEo] dal 185 W &
=4

N

GENITAL TUBERCLE
URETHRAL FOLDS
UROGENITAL SLIT
LABIOSCROTAL SWELLING
ANAL PIT

TAIL

GENITAL TUBERCLE
UROGENITAL SLIT
URETHRAL FOLDS

LABIOSCROTAL
SWELLING

ANUS

GLANS PENIS

CLITORIS
URETHRAL MEATUS

* Homologous and Analogous organs of male and female reproductive systems

Homologous organs Analogous organs

Embryonic source adult Male adult Female adult Male adult Female

Testes Ovaries Testes Ovaries
Gonad (medulla + cortex) (from medulla) (from cortex) (from medulla) (from cortex)
Genital tubercle Glans penis Clitoris Glans penis Clitoris
Genital swelling Scrotum Labia majora
Miillerian duct Degenerates, leaving Fallopian tgbes, uterus,

only remnants part of vagina
Wolffian duct Epiqidymis,.vas deferens, | degenerates, leaving

seminal vesicles only remnants

. . , Skene's glands, Prostate, Cowper's | Skene's glands,

Urethral primordia Prostate, Cowper's gland Bartholin glands glands Bartholin glands
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Symposium (1I)

3 Sex determunation

BPAXA
WNTHG
Gonital Bipotential
: ERY
WIS
LEvo Soxg

Female differentiation

XX

Development of Mullerian ducts

Uterus

Fallopiar ducts

Superior part of the vagina
Development of external
commeon primerdia

Female external genitalia

I 40} 0l

« Normal and Abnormal Sexual Differentiation

l‘u!hwhu

ovary] < }w Folficles
Theca
cells Estrogen

Male differentiation

XYy
{ TDF or SRY)

Leydig cells Seminiferous tubule

. li
Testis Senoli cell

Anti ~ Milllerian factor

Testosterone *
Deve,{,pmem\‘ inhibition of Miillerian ducts
Woﬂﬁfn ducts

5 u —reductase

Epididymis
Vas deferens
Seminal vesicte

5 o - difydrotestosterone

Deveiopment of - prostate
- prosiate utricle
- scrotum
- ponis with male - type urethra
- glans

Hrgle] oAb Al ok ozl Xo} Y @Al EAs: -l ARV 2EEE A4
1o

oe] gAeA 53

ol4fo] wAYste] ttEpdT.
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* Disorders of fetal endocrinology

Symposium (II)

Masculinized females (female pseudohermaphroditism)
Congenital adrenal hyperplasia
21-hydroxylase (P450c21) deficiency
11B-hydroxylase (P450c11) deficiency
3B-hydroxysteroid dehydrogenase deficiency
Elevated androgens in the maternal circulation
Drug intake
Maternal disease
Aromatase (P450arom) deficiency
Incompletely masculinized males (male pseudohermaphroditism)
Androgen insensitivity syndrome (androgen receptor abnormalities)
Sa-reductase deficiency
Testosterone biosynthesis defects
3B-hydroxysteroid dehydrogenase deficiency
17a-hydroxylase (P450c17) deficiency
17B-hydroxysteroid dehydrogenase deficiency
Congenital lipoid adrenal hyperplasia (StAR deficiency)
Gonadotropin-resistant testes
Anti-miillerian hormone deficiency
Disorders of Gonadal Development
male pseudohermaphroditism
Primary gonadal defect-Swyer syndrome
Anorchia
True hermaphroditism
Gonadal dysgenesis
Turner syndrome
Mosaicism

Normal karyotype-Noonan syndrome

1. A JMHEtEY (female pseudohermaphroditism)

Aurggolet A} o34 sopr

FAHA AL oot R AN Gdst @ 395 A 7
Hiz2Ed =28 Z9 24454 Fo] EPHE AL AASL SEade 3% 599
HlFE EX87)E s 2 $E7F ¥4 4vhd Wolffian duct®] £3h= o] FolR]A] etk dA ¥

AA EATEE =EHAETI met 4719 ofuide) Aot ity Y B 4 1257
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Symposium (II) - Normal and Abnormal Sexual Differentiation

3 ciyel Ae 2ANBdA $Hs Fesel § ol YASEEY Jug ¥ Ret) gy
A 4~12% 4 ol GHEER xF A DU A% ¢odd §8e Yorn eAAEe

Lig 7N glem FAA e XXEAAE 7B Aol e o8 A
el ezt opdch oot A7) Ad fobe] 40~45%E MAA FAREAES
TEAe BAe gHdsEE vl B8 JdHEEE FH]) F9 aomatase

1) MMMH BEMHEME (congenital adrenal hyperpiasia, adrenogenital syndrome)

AR FA17334F5 (congenital adrenal hyperplasia, CAHY= A @A Ao 2 §AHE= AgloZ
H32E QA a3 §av) AYPso] FFIIZEIOIEE AN o] ¢ HA, o2 Q& =3l
A-F-A Fol } Q‘ﬂ ACTHZ} it} A= m, HA18 el 2413} corticoid precursor”} | Wjol] 3o}

grojr}. whebA cortisol/aldosterone®] #E3te] A7) 47 androgenFrtiE Qg

S
=
4
2
=i o)

o
o

il
é?l

I

o] 9% 4A71S G (44 ABed7t doldtt GHE R wF Al7ieh o
et qdd A5 SE3EFE €%, Snd, 859 Ao sjFeE st dojdth 44l 10
F olFele= A3 2= Fert o]Fo|A7] fEel SHuld o] vehdth Teuv 12F o]Hd
ES TR0 FAEEEC =3 A AU dEed 82 4oA 244FS 4%k o
YEHEFT §& 4ok gl FAL 10~12F o1 715E AlFstn Ao iiF Adrie 107
4ol Z37F SAHT] wEel TS EA B dA AR AT 205744 B3t A&HER O
FEE et ‘a’”‘éié%oﬂ £7) 2% (10~12F 2)¥ Jdfoe 438 dddel o5 44
S, 18~2057 0] =& =FY] Fgole A oF 4479 BEYS BTt

AMH ¥HlE gi7] die feld wee Ggaoz dojdtl Wolffian ductes XA F4%o

2 EHlEE S EE o3 wade] 2HE ¥ A GATER ol TEe] EAHE R
oh7] W&ol 4 A7 48] FIidrt

3 A Hste) 7 HRAE (salt wasting), dE, AEDF T dlAb Felh Fard 5 L
ot} CAHel &3t &4 2L 21-hydroxylase deficiency (95%), 11B-hydroxylase deficiency (5~8%),
3B-hydroxysteroid dehydrogenase (3p-HSD) deficiency (rare)9] 3%-F7} it

(1) 21—hydroxylase deficiency

CAHS 713 &3 UJ L8 (40~45%, 1/14000), 681 G2l HLA-BS} D A}o]2] 21-hydroxylase®]
fFA2Ee] 81l CYP2IB gene mutationol] ]3] AT c Fh AY Axo] welA salt-wasting,
simple-virilizing, late-onset(nonclassic, acquired) 5.2 gt}

® salt—wasting (= 50%)

SFIIZE|FO|EY FEHANLZASTEE (mineralocorticoid) w¥|7t ZAFETE SAARE ZEF
RA7), EFAGE, AUEFESF X a" 7, 7 8% dd 845, A ¢E2EHE 58
LlEia=s
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F Hole Symposium (II)

® simple virilizing with adequate aldosterone production

SAANTE A4 THIREEY S BRI

® late—onset

A7) oo YehA HY, F2 R F, EEH €74, EY

(2) 11B—hydroxylase deficiency

11-deoxycorticosterone (DOC)°N A corticosterone 2. 2.2] 29} 11-deoxycortisol®l] A cortisol 2¢] 27}
AdEls Ao, o2 QI3 PAJst (DHA, DHASO| &3h, n8%t, 84 Ful, A48 €2uF 5
of BAIg}, A2 &2 DOCH 1l-deoxycortisol= &-<¢l3ict,

(3) 3p—hydroxysteroid dehydrogenase (3—HSD) deficiency

SEIAAZE|FO|=9 FEFANZASEE, GATEE, 52 Eo] BF hAgt tifE o}
Al71ell Abggich, 9 7o) 253 Hi= DHA ool vlEigith. 1w Z7bE 17-OHP, DHA,
DHEA® 1%t}

ofN

p=%
)

tlo

kisisd

2) 2A|9 nrist HYEzEE

YA T Al B GHTEE ] FYoU TaA2Y, duE T G4 2EAA
582 o4 wote] ofF AY7E EAE ]74 %‘L 125 olfol= F3HRE Yeldth Efob
FA 71 Aielnz dAste o IPHA @3, F LHEolue SEVHA] ¥1, $EE A8
= ¥a glon, ofF wad e °]T°V“:‘r e ek it} wHE f4F Fo A&l

o]

o
T2 A 2HEolY [Tahydroxyprogesterone acetates AHESHE A o]9]9] TEA AV AMELS YA F
AHHA Ferh

3) Aromatase (P450arom) deficiency

P450arom BAA] 15p21.19] CYP19 A=kl &3l BAS= EAE, aromatase 7321 EAR o]
of o3 efute} aromatase A APO R HAEAHRO] JAEZM R A3 o7} BAAstw T
gt FHE GASEE ATEZHC] oA Hol 95 A2r|e] FAstE feht) Ed 4l 2F
719] Ame] @Al @e J2ERA FE 5& Btk A Ade ekl 3 kmz AH)Y)
gL 9 HAE2HEY Z7E W@ J2ERA 58 o]8¥ §= dom DHA, DHASE AHEE
loading test’™= =-&-©| Ft} Aromatase deficiencyA] DHA, DHAS®Y HhHg-0] ¢ith

=M 7HdEEES 2 (male psudohermaphroditism)

W 7HRES Gl A "é"é"—ﬂ’"ﬂh XyYolx 4dE ndtolAnl FAP oz JE3} oo s B

F9 71§ ZEth oo &= FFEL A=A oEA 39 FubE (androgen insensitivity

syndrome), HIZ4-4Q1 St= 24 A4, gonadotropin-resistant testis, absent or defective AMH o] ]38}«
wAEtn, Tk e o] Wolffian duct WHea} -4 GAstE HAth

° o,
_>.:

1) Androgen insensitivity syndrome (AIS)
46Xy A4 A FNAE AT FHEL JdAEE el Ao g JATEE 44
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Symposium (II) » Normal and Abnormal Sexual Differentiation

TR Ao o3t HART} o3 £ 2P X FAA e fHAY g2 <
ste] MAEE JEAH 44 A Aol

(1) Complete androgen insensitivity syndrome

dAZ 2R Oigh ¥h3o] M gl A2 Y GAAVE JeBg HAHe a%eR E3Ed. H
ZEZHEE BHEAR 84 ojfoz 1 Ago] dHEX ol Wolffian duct®] g Jojupx
2531, DHTo| thh o5 Alal7]e] vhg= glo] HEHE ool o

AMHE AdHog EujHog Uid 23, 2 45 139 23k dAET, 22 244 F9
7148 &AL BHS PP n8L AMHE FFLE o= AR et AR oA @A
2 g Ut F34E AFE7] olFe Yelhed AT EHoR S 3= 7497 B, estrogen
wHl (B EES] WEshE Qs W ddo] o|FoX ARt SR AR wge Qir) IAsT
ZE LHE 7ML HE2E2HES A £ 1t S7HEY, estriolS $7181L, G¥EAFZEE

2

Y S 712 dysgenetic gonad}= 2E] AlSOlAE 18 F4 WIEI} 5~10% x| 254 o]
Aol g7 vl 23 dAo] FHE o] F]] 16~18417 ¢ nEAAEE AN g g Tl
uf estrogen EF Q% (0.625 mg conjugated estrogen®] Lt 1.0 mg estradiol)- 2 A A 3},

AL 4oz fAsEE Aol U AdAAEY FoAdoR Qs g 71l gl
g WEg AAE Hashg 829 ¢ 132 715Y glo] A2 E EdNelE 2AF 4 Qi

(2) Incomplete androgen insensitivity syndrome

XA Z719] GAHS 2R dig FEA9 g Ee FEA Gl FEAQ Aol o] BAs=
Ao JFGMA 2402 FHErh AR A7 &1 @A RAVIRE ofuiist AR
EA48] AE Jxol we} gebzich Wolffian system®] TF32E ¥R eld, 18 Fde 24 =
v A ¥k AAEZIAIZI 43 Fade] e g3t @3 =81t

(3) Reifenstein syndrome

AANA dde2 FAEM, X G Ao qli-12 Edwold 98] YEh}E incomplete AIS
o] dFo|t}. Testosterone == DHTO ot AgAe] o8] A=2 vehta oF AXrie 2% 34
o2 axUEHF Fol| qUrh BAHoZ AREZAIZY S R29 dorrt vehta it wdo] gl
Avt 7 2 AR o] Qi) FAAG oY Ad daAAFor 1% EUFol UYEd vk
UARE ARoME FAsEE F&A Aol vl nAEle Yilo] FbEsrlE sttt fabddo]
NI FEa%ko] &3] faE Y Wolffian ducts WY EEE ] vhEkoll we} tpFsiA el

(4) Infertile male

FEAQ G2 E AAE e PN B 28T A4E Hideol el 5
agho] EAsht FARE EE AT d4AAFES Roln o] Bl Ak A dAd
Wolffian system$ 7FA™ Miillerian system®] @22 glth EUvto] F4% F4Y & I AshA] &
< A% dale] 7sstth

oX

o
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F A e Symiposium (II)

* Androgen insensitivity syndrome
Sa-reductase Complete | Incomplete Reifenstein Infertile

Inheritance AR XR XR 7XR XR
Spermatogenesis decreased absent agéent absent decreased
Mﬁlle-;iém absent absenyt' absent absent absent
Wolffian Male absent Male Male Male
External vgenjtalia Female Female Female, clitomegaly Male: ﬁypospadia Male
Internal genitalia Male Female Female Gynecomastia Gynecomastia

* AR; Autosomal recessive
XR: X-linked recessive

2) Ba—reductase deficiency

AR AR FHEE familial incomplete male pseudohermaphroditism© 2 413 8 X WAL Z >
Ao} vgg ERo R 3l AFto|tl, Wolffian ducts AN FAY Fel= e X9 urogenital
structure$} genital tubercle 93439 TFF A3t} DHT-dependent structuredl 91§ 2)7), 8%, #
A 52 GAe FRE FASH] Zate)h wtEtA 24 9 &F AA7]E incomplete AISHH ofufi g
A71E 2 glen, &89 v, 2845 &4, dgd Bxrd] Sedded T8 U olF
3 A9 XY AHE JHEAY BE AR dedn. £4 A 8F SHEol=e Aol
% adrenal disorder® WiAIZ 4= vk 22U incomplete AISSHE @), AlE7olE gmgAle] FgFo
2 @A) dojun, fke GAEE fAdch Do o=Ee gl "Hado] glok A4
Age FELAE B ¢ ol vidlizationd 27] 98] &7]e] HAgc} =W EYEE, AELE
o] 7] ¢ed 1AL AAFEE FXEAM dHezA Y &4& I ¥ UEF F@E F Utk

AAAFZEE AFHAL A - T HIAE2HES] 83 w57} ZAdeln], DHTY ¥hgo] Zhaso]
testosterone/DHT ratio”} @3] Z71d o] zivho] &l 4= Utk

3) Abnormal androgen synthesis

3 TS 4%E AREIE Fo®, augddA e gz EE 4] £%, gonadotropin-resistant
testes, congenital lipoid adrenal hyperplasia, absent or defective AMH F-©] #3gtch

(1) Defects in testicular steroidogenesis

FH 2 EA H2ESHES FAsted Ha% 37k1] &4 3B-HSD, P450cl7, 173-HSD) ¥ 3t
vt ZAFol © A$ testosterone Ao Folrt 2o} o] AFL AdAA dAcE FAFHY,
Miillerian duct®] A& HE sk, 9 A2r)e] GAgde @328 A3 Fxd wet o
=g

A 71Ax9 HA2EXHES @on, dmz Ay, dArEzAL Frhdth 38-HSD,
P450c17-2 F-AloMx S48 s E G402, R 28 AYPe] FutEE A Aot Al
& 2| gt

178-HSD ZAA] @A U A47] 29, Millerian system F-7, 44 thddt o4 93 W47,

s ot
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Symposium (1) + Normal and Abnormal Sexual Differentiation

A Ul 18 5& 7 ARE7] W b =R 2 T2 3} estrone©] TEOA 77}
E2HEY estradiol2 ABE O] GASIE dojdth. b A0 7] A AEY]
$43E wra, 18 FEY TS HAE] 93l 271 a3AATE e, e T A
BolF A5, F AA7E AYsta, HEE2HES Fogth

(2) Gonadotropin—resistant testes (LH receptor mutations)

wAlel AEsE glole] Leydig cellol]l )3t HlAEAEIE Aol &&=, Leydig celloll A Hl2E
e 29 ®#ulE @A 239 AHAEA A7) F2 hCGol 3, 1 F2E JAV|TE Bt Hol ¥
stale] LHo o3 =gt

LH receptor mutation® 2 13} Leydig cell®] v]'dg E= v 312 <18] LIWAhCG] di§ ¥
o] ATt Leydig cell 715 A=l wel oA 5 B2 ANMTH A FF &4 %
(Flas7)7HA] e GAdEE Bl

AlE7)ol e nAXREE 2 R4 4417155485 (hypergonadotropic hypogonadism)®} A4+ @A} A4
718 2ol Fut 46, XY QA #3E 7hx|v, Milllerian system §13, B2+ U} 22 q1gko] glow,
AAAFE 22 i3] ghgo] gich

Mg g Al volsh YAdste] Axef et g2y, o of PAriE Zde At

olX

(Y
L 2 |

ot

e
£
oX
o
frs

{3) Congenital lipoid adrenal hyperplasia

Steroidogenic acute regulator (StAR) protein> EN¥tE} ¥ & 9|3t FA17 AJH A steroid synthesisl] A1
271 intracelluar acute cholesterol transfer regulator® 2F-8-3h= T O 2 cholesterolE pregnenolone 2.2
AgA| 7= Fdgit), whelA StAR gene mutation®] 2]+ adrenal & gonadal steroidogenesis failure®l] 2}
g} congenital lipoid adrenal hyperplasia©ll A& &4 7wk, 48 R2%5, FARAFTE g

Steroidogenensisi= W& FEYF o]FoiA g AlE7]o] d4dsh= Uy, tropic hormonal stimulation
o] A|4:%]o] intracellular lipid deposit’} 4 ol'dch

glololl &= Algh FE AAlo] s, aldosterone, glucocorticoid, sex hormone synthesis®l] Zrof7t Q.
o o5 g}l A] Jolr]oll ghcocorticoid®} mineralocorticoid deficiency® adrenal crisis2 AFgeich
2] A5, glucocorticoidt mineralocorticoid 2 23] x| 23td A& 4 AUtk o] AL e
3 BA= oA R Ao A AAEE A giRE A2 FSET

ekl 9] seroid $HA1S StAR proteindl] HQ]EHo|n 2 Elol: ZAAIR] AEE 4 glon

g et

(4) Defective synthesis, secretion, or response to AMH

AMH®] 34, £8] v dhg o2 o4 JjF AA7E 2 A oo AYHE ¥4
& 71tk AMH gene mutationdl] 213 AMH 5% 7HA:t} AMH receptor defectol] &% ZH-&9] 7hAof
o}&)) Miillerian duct regression faiture7} BrA3SH, T3] APA 24 (prostatic utricle) H]F-oll 4]
At A2 pEHE 2E A7 ol

8175kA] opu3t 18k 37 inguinal hernia sacoll A} UZo] EASr|E gt} o] AL A
A Ao FAEY, AE7] AZlelE 1] UiEe rise AR AA Aol dojvt,
FAo] 7hed AoE Rolxuk 1A F4 B Wiz} FUME ¢ ok Ase FE1ES
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3. Zl HE2SF (true hermaphroditism)

\Ji

gl mg zAo] FEEW, UiReh o Ao £} o]ite] B o xHo] oHE
T Qo oF 70%F 46, XX GAA €3S AW, diE XY #3E, v 1*‘:‘*: AFE e

A9 galakx] o 46, XY G4 HBE 7HH BAol|A ofmin o] qF H AYFod
chimerism< 7} 7FsAlo] 9lon, 46, XX G A3E 711 SApd M E AGAA mosaicism, X-Y
28, Y4AA] Hols B FuAe] Eee] So ReloT AR 46, XX FAAE 71
$hatoll 4] SRY gene FAdojtt.

AL Faug (ovotestis)o] 7HE Edh dael ngte] mE XY i ok uiR AYrE
AHE Mol ke wron WA 2l dEv), a8 2 GAde] EAgTh 18 23
ol WA F2EI} AMHY #H|7F BFste] 9 Aaviel gAst dite]l FHAsA e,
Miillerian system 3H% A|8}=] Ehrt

54 THe glon, AlEr| o 3/40] F e (gynecomastia), 27 B B3 ol & F UL,
oF 5%l A oJe] FEjel XM Fo) LAY F AUtk

ofulgt 471& 7k A APotolA] 17-0HP, @A &2
A g FHedel 7HE BeH, g JIEEHAU
sttt dubd o7 Ay gASE 718 wolE WA 2 H 3 Millerian systems, 422 7§ o)
1% 223} Wolffian system A 7Sk geh, I obd FFoE Hed ¥l g dele £

18 B AL AASe ot AuEgor ME AFE £ ok

0{:

J

4. MMO|eME (gonadal dysgenesis)
1) Pure gonadal dysgenesis

XX, XY A4 8N F5 A, 99 189, HY
gzt siFEith AREY] o]lFdE o]EL A #AF
TE (euunchoid)F 4 ®elc)

(1) 46, XX pure gonadal dysgenesis

A9l LA A oy FAHA e 9N 54 LH‘?— A7 7kA]0, F&o AMAdAE 7
A Qe 7 AR Y $Ee dY 542 gt JHEMEZ (gonadoblastoma)]
A $8o] = §7] Wi ditder JA& 21]736}7\1 gtk ey AMAAE VA3 e
e A3 o] vEld £ dlenR oA 53 AV 84HI, 5 F estrogen™ pro-
gesterone S Fo it

{2) 46, XY pure gonadal dysgenesis {Swyer syndrome)

DEARRAR} (TDF) v 2 T8 #AAE HHoldes Y G449 U= SRY gened] 724
Agtel 93] TDF7}F 2] Robrd B4 & vk webxd nse R Fapv) of 5, ol 27 ¥a
2 E3ts, A 29 X GAA7E gleng il Fo Hilsle $F 440 ’\"8*5}5101 fibrous band
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2 g}
XY 944 AHE 7EX| A7 Wolffian systeme E| 8311, A8 UIE 4 o AA7E 7EXH A

& TerZﬂJr AxA 747 Fol vrhdrl F BAEC] 20~30%2 F7] bl Ay SA 134
AE HA8a 4% F estrogen?} progesteroned & 08 Tty UEAI gL donor oocyte
o &gk gale] 7hsAde] erg gA Frth

(8) Testicular regression syndrome

dAe AEs dojue Fag Ayl 23ke] Ywo] AXHY, a8 Jl5e] A Al7]d] uf
2} ohFs 4 ol verdoh 1E 715 Aol YAl 8F oA WA, Wi - R AAr7t
25 Aoz F3stA €k dAl 71 18 7% Bgel AZIW F 3ol Vanishing testes®
A7 A4 FAEe] 23 E Bov A 2F o] gitt

2) Mixed gonadal dysgenesis

Y B8 E 83 mosaicisme A E 8] o] F ATE 4 1A 45XM46XY7t 7MY EdHH, SRY
TR FPoR oj= Ax A A EAs dojut itk AAE BEA vl BE 3] AAR
e FAStER Yy G 72 Aujdol Esfrt. BHEIF L 18 xFo] ol A EAEtETt
o met t2n, ofjuig AAT|MEE Y Y Ee AN HHY 4= 2PEAE
Ad = gtk

ox M
oft fy T

rr
fo N

ofuEt AL A4 AR XIS 7EE RE9] 45X/46XY A Miillerian systemS 7}X| 0 # A48
2 gL b=, A3 H ! mixed gonadal dysgenesisof Al 252 4 A He] EAlsty, OE &L
ol HA me AN 13 2 o] EAG. AP C] EAetE SFelle 3] UEHe] EAst,
1gho] EAXstE FHellve AMHS] F4F Euld] o) vpgae] W E ] vk 8 Y] 204
oM ] 45X/46XY Aol oF 25%ofA] whE =Y AMEAEE (gonadoblastoma)e] 7V Esjcl 11

p=7

3 Fge) WAL ol Y4B RBIA LA, oPY BASE ) Jemz AAAT} By
ZAgr}

o

3) Turner syndrome

qAdoNA 71 E QAA o) T IR, X GAA 24 45, X: 60%) T T X GAAe
%2 o]4} (Isochromosome Xq, Ring X chromosome)°|t} B84 X A 9}2] mosaicism (45,X/46,XX or
45X/46.XY) 0.2 HAE =Y, 71 £ Yo AX BE Fete] uiEelolth 45 X0 H¥E o} A
710l AAAFAre RIETF HT (99%).

8 o] Qi BHY L AAJolh

By 5339 A 2 Al 3ME7AE A 235 Kol 1 o]F oocyte degeneration®]

%7F8}3L, ovarian stromal fibrosis7} E71ste) AF 7HE 2 o Wl dar]sRAd o]gth 24 A
o] ERYL ehRXw A1) Uy $97, 49 w455 Btk el 10~20%04

o
3] Y% (mosaicism)l Aol AAH A7) ol Aol HAs AL, 2~5%ME AAH e
d7o] o1 Jalo] & 5 glvk UAl Al Diulutey st of 2% HEe] AXEL AU o
A A AREEHAAE ANSHE Rol uigtAsith Azl o 30%e] AHAY 718 (FF|ES,
heEEE, AAA A7 el B8 £ Jomz gre 47, FEAA 5L o)gy A A
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4) Noonan syndrome

46, XX TEE 46, XY AA 94 Tz D A Mo 7]
Eo]*‘ﬁ ZE O 2 second mutation geneol| &J3 WAt F-
A} A2 short stature, webbed neck, shield chest 5& H.9)
27182 pulmonic stenosis”| E3}32, fertiledlth= o] oh=r)

& AURA B 2¥2e 54
AgaA 4oz fa8 o
Mol B} Z320 AR

o

Flf Ae o[l‘
> o2 o

s7el 72 9% 4R AUATHEE] T8 Leydig cell& AT wel A 850 A)zha}
94 12T ol89) £ U olue ARUIRE Sl g oI9S BUSHA Aok 9 1

o] RESE Yooy Aot 879 Yo FuELh Wl =4 @
o A4 dolel 25 EEWA olad A P28 (E A 25 om ¥THolF}

=7 Q"]% %15‘3}

gt

HAL A FHR-HarA 7]5Asks, 9 AAAF32249S, A AA7sAsEE, ¥4
zazd g Ay 28 D SRl Ao

A A 39 Yo GASEE X5E AYste 3\% AFE7] o 73 A ks oS3kaL vl
o Hsl A 7719 %757 o2 MAAF7] 918 Holt). Testosterone depot~ w 35ebc} 37REZE 25

A} 37t DHT cream 55+ androgen patch 5o /‘} & 4 9tk O F A8 A7 Faeld
48 s 245 F4& Aol gl £739 4% 8L Yoyt Il wet Aasing
A7) W R FoddE androgen] F7HHQ 57 AR AS & ok 739 Helrt
testosterone X/ & 17§48 Fol= 2cm W9k A4 oxIZ 7] 9= Aol FH )

2) @EUHERE (hypospadia)

Eo}7] Leydig cell 715A3E BH713 A4, 23 o g Al7jd ejo} X o) testosterone
T2 FAAET SR QIS gt vjol o5 A7 FAErT E4HstA dojdt). Androgen
Aot +8A 2 HEFA Y o, AldsH-HarA-AE A 9 oA, Se-reductase 2 F, CAHE
e XX Az AEAA o), XY A I Fello] B4R e, A AWy 374 2A7t
progesterone A E H-83F -9 ST
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« Norma!l and Abnormal Sexual Differentiation

A XA (gender assignment)
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