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W&oy SR E MR -
1. EHMH]
2. MERRMER
3. T REMER]
4. N4JH=S
5. HMETHES
6. BSE 1R (- CNS or brain sex)
7. BRfEROAEMER] (Assignment or rearing sex )
8. MR E B ERIR
IR SR
BT R4 ]
MERR b

1. MRS L3RBT 5-6 8, ILEF Primodial germ cell #1724 gonadal ridges
WL RGHIZERY streak gonad,

78R B Bipotential (indifferent) iy 4 i

(724 germ cells, special epithelial, mesenchyme and mesonephric duct,
internal and sexternal genitalia undifferentiated)

2. PE T ARAY AL AL R

SN FERAELH (TDF gene ) (SRY region of Y, sex determining region of the Y
chromosome)¥}52 1 4L ZE Y, 2/ TDF gene &3k gonadal dysgenesis
TDF B¢ SRY &5 B BRI & AU MERR 2 I 2 75 22 HY,

3. 554} autosome gene (steroidogenic enzymes) & ZEHY

SRR -

6-7 #H: Sertoli cells, spermatogenic cords, seminiferous tubules, Leydig cells

INEAYERE

KM RS 2E Germ cells 77 E g ha 4

ON4TRE 20 A A ETH &

AR B R — 1Y 5, R B Y DR 4HAE & prophase |



1 gonadal dysgenesis( 45X)HI|&r 75 X = HY atresia

\%ﬁ%@ﬁﬂ’ﬂﬁ4 [:\
Ambisexual embryo(/\8) &% 11 775 Wolfian( mesonephric) Kz
Mullerian( paramesonephric) ducts

HIERZ ¢ AMH(MIF) &% testosterone(FH 52 M. 57 044)
* AMH (anti-mullerian hormone): a member of the transforming factor-B family of
glycoprotein differentiation factors that includes inhibin and activin.

AMH(( Sertoli cells &%) /S 7] 3 5 B2 ] Mullerian tube regression
1% oocyte meiosis

fefES2 N N

AMH ©]{E B&—7F& serum marker %] testicular tissue

Testosterone: f Leydig’s cells 434, {e {5 B {H] wolfian duet 43{Efi epididymus, vas
deferens and seminal vesicles, ejaculatory ducts
f&El paracrine {F f:adjacent gonad

BB {EE A 2= feminize

= AMH-->EG0VE, 7= 28 FE 2 %5
fi= testosterone: Wolfian system 7E1{L

PN

Bipontenal (- 431E) stage(6 #&):neutral primordial: v] ¢ 5 5l BB e 2 S A FE B8
A5 A genital tubercle, a urogenital sinus, two labioscrotal swellings

HRERT - B Leydig cells 7y Androgen

1 EHIEZHAELL 5 o -reductase i testerone(T)% L dehydrotesterone(DHT)

B B (Masculization): JL.E]+PU#E

MALE:f2%% » %% > penile urethra I

FEMALE: 27 - KI2E > /N2E » [28 N

Abnormal androgen inpact: varible external ambiguity

ICNS differentiation
Androgen->4g#E CNS 11T RHY/BRE




MRS IR

8 /Y interaction

gender role is heavily influenced by assignment of sex of rearing followed by social
interaction based upon genital appearance and the development of secondary sexual
characteristics.

RS
A. H S AT EE (disorders of fetal endocrinology )

Masculinized females( female pseudohermaphroditism)

1. Congenital adrenal hyperplasia
21-hydroxylase( P450c21) deficiency
11B-hydroxylase(p450c11) deficiency
3B-hydroxysteroid dehydrogenase deficiency

2. Elevated androgens in the maternal circulation
Drug intake
Maternal disease

3. Aromatase( P450arom) deficiency

Incompletely masculinized males( male pseudohermaphroditism)
1. Androgen insensitivity syndromes
2. 5 a-Reductase deficiency
3. Testosterone biosynthesis defects
3B-hydroxysteroid dehydrogenase deficiency
17a-hydroxylase( p450c17) deficiency
17 B -hydroxysteroid dehydrogenase deficiency
4. Gonadotropin resistant testes
5. Anti-mullerian hormone deficiency

B. FLE MR
(disorders of gonadal development)
Male pseudohermaphroditism
Primary gonadal defect-Swyer syndrome
Anorchia
True hermaphroditism
Gonadal dysgenesis
Turner syndrome
Mosaicism



Normal karyotyper—Noonan syndrome

Female Pseudohermaprodites: (Zz 1B f2f5 A)

Karyotype £y 46XX 21 » BEAUNE - (E)@HIEF VL MEINETEES
SeRMEE - pRiE M 4 CAH(Congenital adrenal hyperplasia)
ALY METESS Masculinized external genitalia, varying degree
&Y androgen #7 8 FRR 7E (adrenal cortex ) ##E (12 7 )

a B (salt wasting or hypertension ) —ifE3H

1. 21-hydroxylase deficiency (adrenal only)

A

B
a.
b
c

d.
C.

Fy CAH £ RAT—FE (90%)

. JEIR

EEAEEL= (salt wasting)

. simple virilizing

Late onset ( nonclassic, attenuated, acquired ) fF&HHIE & A4 HIHR S FRE
(Hirsutism ) , A &M 2 ~Z2 (mild/mild or mild/severe )
Cryptic form:asymptomatic(normal/mild or normal/severe)

Sk ks

D55/ 4L 048 CYP21B gene [y2s

E

Allelic variants: normal, mild, severe
Homozygous or heterozygous
AR A ¢ 1/14000 births
75 © 1/100 Caucasians
FEHLAYA Y5 A+ 1/30-1000

wIRE ¢ US-LACRZHUR B RGREME)

28 ¢ fnh 17-OHP(IEH {E /Y 50-400 £2)

Baseling(5-Z) : noraml<200ng/dI
200-800ng/dl 252 ACTH stimulation test
>800ng/dl:tEE 2T

F.;&9 © hydrocortisone(10mg/day)&9-fluorohydrocortisone(100ug/day),cortisol

G

12-18mg/m2 or prednisolone 3.5-5mg/m2
Monitoring: 17-OHP(500-4000ng/dl),ASD, T,PRA(lower limit of normal)
ARG - 2RI (RIZEE)
2EEE (FRIER)
FEEARBE ST N ETRRIMYSZRY - 4030i0 > 40 > ik
HEFE AR5 [#E Cushing’s syndrome
JERTZHT



fEE/Kp T sy ASD

R

DNA probes(=]££ critical period Fij%a T, 6%)

FEEHT G © Dexamethasone(A#IZHIRIEGEITER]) - HA U8 A fRIEHF
3 A Fa iS22 adrenal insufficiency

2. 11 B -hydroxylase deficiency(adrenal only,5-8%)
FE{E (virilization) , » B » volume overload - hyperkalemic alkalosis
RGN - A Eaess )/ > 4 mild form f74F
iz + high DOC & 11-deoxycortisol, low PRA(plasma rennin activity)
FERTEZ2HET © 2K 11-deoxycortisol T

3. 3B -hydroxysteroid dehydrogenase deficiency(adrenal and ovary)
[%{E glucocorticoid, mineralocorticoid, adndrogens and estrogens
Severe form:fi/ 75
Mild form:i& & ~ EE%FE - DHEA F5
B ek
2l : DHEA K DHEAS #E 5

4. 17 a -hydroxylase deficiency( adrenal and estrogens)
curtailed synthesis of cortisol,androgens and estrogens
SIMER - {&IM$F > infantile female external genitalia » & #4498 5 4% (FSH #1 LH
455 ) » ambiguity in male

O
5. 20-22 desomolase deficiency( adrenal and ovary): 2y

6. BHEEERH androgen 75
1. Maternal androgen secreting tumor
2. progestin = danazol #%HY surgical correction for external genitalia is the
only indicated treatment
3. Placental aromatase deficiency: DHEA or DHEAS loading test

HEEEE A (Male psydohermaphrodites )
1. EMEZAEEVEERE (AIS ¢ androgen insensitivity syndrome )
S22 HEMEZ R BUEW TF (testicular feminization)



ZMFRAY (female phenotype ) ;46XY

MRS, 1/3 8B F I

IEH AMH JEM: - S22 inguinal ring

SEANIEH 5 > Testosterone 1F 7 iRy Ff
EEERRAFIERE RS - (RS

M/ DB = iR e

Y > SimdVfeE - 75 0 INERZR=Z

i LH,E2

FSH IEH 871

10% 8 EH A TR 2 M H &E

SeEE A HE B R AR S R R = (588 TF

gonadal tumor FY#$4: (overall incidence 5% ) fH &M » 1R/DAE 25 %A
PERRVIER (gonadectomy) FEEFHEREN (K%Y 16-18 3% )

. ANEEEEZAFUE/TF(testicular feminization)

PRI - MR R A AN ZEEE (g11-12 of X)

b PR EE 52 2 B LAV B 2 LB R H
HFEfaFEHE A (clitoromegaly ) [[&/E%#E4& (labial fusion)

genital ambiguity, &%EEHYKE T8/ D s kST undervirilized fertile male
WS N Z A & B2 EReE - VAT gonadectomy DA (- 8 g 88

41 Reifenstein syndrome(f A\ Z FiT#e & Rl B L&)

ZCHEAL (feminization) S5 2c 7 iE (gynecomastia) G1E7H & HIE %4
flf &g 42 H A G exogenous androgen [iZ fiE

High testerosterone, mild elevated LH, high E2, normal to elevated FSH

. 5 a -reductase deficiency/PPH( pseudovaginal perineoscrotal hypospadia)
SEi=Ea

1FF wolfian duct virilization(5514£:1E), {H¥ DHT dependent Y :

Gz - HISIRR - FRIE

HAERS > faFEIE A BRENT S TR F2Y 524 ( scrotal cleft, failure of fusion
of labioscrotal folds ) , 545" urogenital opening( separate urethral and vaginal
openings), underdevelopment of vagina

BUACREEF R - G &R A

B/ DHVESE - BUDAVERTS R4 - 4 ance

1E & HY spermatogenesis, 5485 (male libido ) k. muscle mass @ B {1
2  elevated T/DHT ratio, especially after HCG stimulation



gonadectomy DA (1@ 4ps 5 K virilization(S514AL)

[Testosterone #F &

SE{=1is

T] 4y FiAE enzyme Bl
P450scc,
3 B -OH dehydrogenase
17 a -hydroxylase
17-20desmolase

5. 17 B -OH dehydrogenase

B =fET]AEEr adrenal failure FIZET

oo

17 B -hydroxysteroid dehydrogenase deficiency

M ATERE 0 7475 mullerian f#id

HAERFA M MESESS - SEAUAIALR inguinal canal

FEFEHEMAL > 8 (feminization) B MEZHIE (gynecomastia)
2285 - low testosterone Kz =HIYFTEEY] (40 ASD - estrone )
WSR2 B TE early gonadectomy

Gonadotropin resistant testes

Leydig cells B{bSEH 7r1b

FéAE LH/HCG 1Y 2 FE

PE<Z e T RE BB 2 28 1& T b

FAR FRM > [HEEHAHH (ambiguous) ZEFEES » male cryptorchid testes([&
=2) with degenerated Leydig cells, no mullerian duct, present vas and epididymis
Gonadotropin F=

AMH defects( uterine hernia syndrome)

PERRRE M E AR

AMH Tjge k5

TE5 1] 4= F 5 :(H7A mullerian structures {F inguinal hernia sac

RIEE MR (abnormal gonadogenesis )
Primary gonadal defects [ #& R &8 ( Testicular regression syndrome)

1. Swyer syndrome( embryonic testicular regression)
SENAEA e M bAT A B 5T R b
XY karyotype {HATEH 2 2 NAMEESS



JREE AL - FRIRZ 5 T EENEE
Fibrous band areas 4% » &4 TS T (HRT)
2. #EMERR (Agonadism) =2 N 28 5 B testicular dysgenesis ( fetal testicular
regression)
BEIAAHH (ambiguous) HY4MAEFEZS » both internal ducts HYFEET
HMEHZ R streaks
3. #ESZHEGHZ Anorchia, vanishing testis
g HH (ambiguous ) HYSSIESMETERS -
7 male wolffian ducts
#/L> mullerian ducts, no detectable =24, > smaller phallus

E 2% A (True hermaphrodites )

[ HRFHAE A DI 5 R 52 M 4H 45

B & 1E—{[E gonad(ovotestis) =—{AZINE » —HIZESENLHEH
WAEHI M 25 B BAARATHY gonad AHTF

MEIRNEH (ambiguous ) HYSMEFEESHA & S B IR

34 FEMLHSE (gynecomastia )

12 FHERA HE

60%XX, few are XY

HERAY B mosaics with XX line

Gonodal dysgenesis(/£472 51 )
WA {5 a5 Y2 streak gonads

Turner syndrome

H—EAEER X FEig sz ) —E X Fyimig

1/2000-5000 jEZEAY 2.8 (98%fi 2 )

Phenotypic female » 5 =~5; (142-147cm ) » sexual infantilism

Streak gonads composed of white fibrous stroma with no ova or follicles

FEFRSH (webbed neck ) - high arched palate, F-ff4Ml ( cubitus valgus )
JEARHg (broad shieldlike chest) {5247 ( low hair line)

short fourth metacarpal bone, %5ff (shortleg) & (renal anormalities;
horseshoe kidney, pelvic kidney, rotational problem, duplication of collecting system )
Hia s - BREZPTM ( insulinresistence ) » §E 7554 (- healing loss )
OIMERE (cardiovascular abnormalities; bicuspid aortic valus, coarctation of
aorta, mitral value prolapse, aortic aneurysms) - g /#kE2 7Kg ( lymphedema of
extremities at birth )



EHHE

B EEE R sl

Eifm ¢ HIRRRIDRE - DUAG > IVP - BEZ LR - BEJ7ke# - lipid profile
SESUCE - B Bt S R VR A e

A H €€ B REJIHIIALRy mosaic complement

J0FLP5 8¢ sexual hair H1T3% 5 » LJH[@%E gonadal neoplasia

Pure gonadal dysgenesis
ABXX: L3 A U E3E L (streak gonads ) » 4 turner stigma

Sk ks

46XYIEH LN s - PR

minimal #. =35 » #= turner {2 (stigma)

menstrual function suggests tumor development

45 gonadal tumor HY risk:15-30%: gonadoblastoma,dysgeminoma,
embryonal carcinoma

AT REERRERE N HY gonad - WRRIERIVE > T2

Yp( SRY)deletion or loss of function

Partial gonadal dysgenesis
46X Y:75 E47 testicular development, BEHRAHH (ambiguous) AYAETE S

Mixed gonadal dysgenesis

45X/46XY HE R

—f{HI Fy streak gonad, — ;2% 5 REUIEF YL

Ductal develop Ea[=[{HIFY gonad FH%F

Phenotype HJ{EfERERAHT (ambiguous) iYyA4=FE &S El 1% 5520y phenotype H.
7 streak gonads

KNZEE /N > 1/3 A turner stigma

7 gonadal tumor A& 4% Ky 25%

SN2 gonadal tissue
1. EFEJE : gonadal tissue with any Y components
2. B > FrIE complete Al(F &R FHE)
3. DUEHES B - Bl T8 KmE

V2 N ELAH Sps Y151 R SERH T BT
Lz w&Es



LA unopposed estrogen(0.3mg premarin or 0.5mg E2 QD)ji» 10 5% /£ A Fata k7t
Fr2E 7N 3 2 —4F o BEE I sequential regimen(0.625mg premarin or 1.0mg E2
QD 1 10mg provera for 12 days each month)

B Ng9% A 400 turner syndrome) » ERT JEEELE( bone age £y 11-12 A BH4A Lk
£ epiphysial closure

Growth hormone treatment yields significant growth for at least 6 years( achieving
adult height of over 150cm)

EOHHEEE B ZH] recombinant GH B—R(E4HE

HERABH (ambiguous) HYA:FE S
1. HEANRZEFRER CAH
2. WBHYRSE
3. HE A
a. =i Al fiEfEE] gonad? I7E inguinal regions Bk, scrotal folds ¢ gonads
R RN
b. f&%t (phallus) &K EFE ? #ra5d clitoris F£/E/NFY 1em - [EH 2%
F=AHN 2.8-4.2 N\5r
c. FRIELI{iI'E what is the position of uretral meatus ? from hypospadia to
urogenital sinus? to what degree are the labiosacral folds fused?posterior
fusion or bifid scrotum?Is there a vagina,vaginal pouch or urogenital
sinus? Is there a uterus? Hyperpigmentation? Dehydration?
Hypotension,hypertension? Turner stigma?
4. Lab:
a. Pelvic USG &sinusography
Karyotype
Electrolyte
Androgen(ASD/T/DHEA/DHEAS),17-OHP,11-deoxcortisol,11-deoxycor
ticosterone
e. ACTH stimulation test, HCG stimulation test
5. #EhZEr
HH palpable gonads #(1 uterus fyE4 > karyotype BjHHE A 53 Fs U AHH
a. Female pseudohermaphroditism(FP)
b. Male pseudohermaphroditism(MP)
c. True hermaphroditism(TH)
d. Gonadal dysgenesis(GD)

o o o

FP:E&RRER adrenal failure 257~ adrenal enzyme &k >
1M #F (hyperkalemia) and {E[EH (hyponatremia) : aldosterone deficiency

10



=1 BR & KIS : elevated deoxycorticosterone

Androgen and 17-OHP =& B Bllz2Er

Elevated 17-OHP:21-hydroxylase deficiency

Elevated 11-deoxycorticosterone/deoxycortisol:11 3 -hydroxylase deficiency
Elevated DHEA with normal 17-OHP:3 3 -OH dehydrogenase deficiency
No measurable cortisol/androgen precursors:P450sec deficiency

Elevated progesterone:P450c17 deficiency

Elevated ASD/DHEA:17 3 -OH dehydrogenase deficiency

Unresponsive to HCG stimulation: Leydig cell hypoplasia

Elevated T/DHT after HCG stimulation: 5 o -reductase deficiency
Normal ACTH/HCG stimulation: androgen insensitvity

FRRE PR A E A
1. 46XX, HAMERAHA (ambiguous) Y4 JERS » IEH Y B ETHREE
(androgen) : TH or mixed GD(gonadectomy is indicated)
2. 46XY,HAMERRAHA (ambiguous) HYATERS » IEHE VB ETHREE
(androgen),;g 7 o] flHE 2 A4 B (gonad ): imcomplete Al,5a-reductase
deficiency, TH or mixed GD2>H&Z: &5 » H{7T gonadectomy

IR V) A & EcbIFR (gonadectomy) ELAfEE TH B¢ GD HY2H

B MR 4R ( assignment of sex of rearing )
1. AREBWREB LR ELEES
2. MINBHFEBHES
a. isolated hypospadia
b.isolated [E52E (cryptorchidism) ,EL &+
c.f5 uterine hernia syndrome 15514
A HA R A FRETE (sterile)
18 I 5 B A 7Tk
HMEFE e B TRAE 18 (& H Rt T

socialization and hormonal therapy are important for gender identity
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