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DISORDERS OF SEX DIFFERENTIATION : PART |

Sex determination and differentiation 00:00:17

Definition of DD :
Congenital conditions in which the development of chromosomal, gonadal or

oanoomic (Pheno’cgpic) sex is atypical.

3 levels of sex development :
* Chromosomal sex : Karyotype.
* &onadal sex : Based on gonads (Testis/ovarp.
* Phenctype sex : Based on external/intemal genitalio.

! Chromosome sex ]

EXmEd
v Sex determinadion
Le\onao\al sex |
l l Sex differentiotion
J ?
l Phenotypic sex ]
Development of gonads :

* Sex determination : Chromosomal sex determines deVe|opmen’c ot 3onads.
* Sex differentiakion : Gonads determine development of external/intermal
geni’ml'\a,

Origin of gonads : Mesoderm (Urogenital ridge).
Adrenals § gonads have common origin :

* Defect of adrenal hormonogenesis is a/w ambiguous genitalia.

* Abnormal hormonogenesis in gonad (SO is a/w congenital adrenal hyperplasia.
§onads are invaded by primordial germ cells $rom yolk sac.
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2 Reproductive Endocrinology
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Development of oonads

urogen'\’cod r'\dge : 6'\po’cen’c'\a1 3onad de\/e\ops.

Sex determinadion :

Transeription factors responsible for development of testis (On Y chromosome) :
* IRY Ser\e/ sex de’cerm‘m‘mg region of Y chromosome.
®* SOX9.
° WTL

Transeription factors responsible for ovarion de\/e\opmen’c/ onti festis (On X
chromosome)

* RSPOL

® UWNT4

* DAXL. -

Yime line

Sex differentiotion $rom bipotentiol gonad

Tostis
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Disorders Of Sex Differentiation : Part | - 3

Sex difSerentiotion : e
Legd\g cells in testis :
* Secrete testosterone : De\/e\opmen{ of v Bipotentl
internal Senikalia/ WoltSion structures. R ;o
®* Testosterone — Dihgdro’ces’cos’cerone Cloaca.

OHD (65 SO reductose) : Masculinizsion  Feminization

Development of external genitolio. , - _ \

Wolffian ducts

Sertoli cells in testis ¢

Secrete AMk (Antimullerion hormone) —
Regression of mullerion structures.
mMullerian structures : Female intermal

‘3en'\’calia.
wolfSion Structures : Male internal =
5eni’codia. l
Wolfflan ducts Mdillerian ducts
becoms epididymis and become uterine tubes
ductus (vas) deferens and uterus.
Testes
Udnar;; \
Ureihra
Indifferent gonad
Genetic sex XY Xx
o e | | o |
l l ] No antimiilierian hormone ‘
| Antimalierian hormone | Testosterone l i |
? Male genital tract and Female genital tract J
FOOUPI et external genitalia and external genitalia
Phenotypic sex dif¥erentiation
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4 Reproductive Endocrinology

DeVeIopmen{: of external seni’calia:

----- Active space -----

Homologies in the anatomy of the external human genitalia

d

Early foetal stage:

of the organs are identical
in males and females.

Development to gir!
Foetus about 10 weeks

5 = Lateral tubercle
becomes shaft
of penis / of clitoris

& = Labioscrotal swelling
becomes
Scrotum / Labia majora

11 = Raphe

Time of birth

12 = Prepuce
13 = External urethral orifice
14 = Labia minora (inner Lips)
15 = Labia majora (outer Lips)
or Scrotum
16 = Vaginal orifice
17 = Posterior labial commisure
18 = Perineal raphe
19 = Perianal tissues
including external
anat sphincter muscle
20'= Anus

21 = Hymen

* Inpresence of d‘\hﬂdro’ces’cos’cerone, male external genitalio develops.
* In absence of DHT, female external genitalio. develops.

Paediatric Endocrinology + v1.0 * Marrow SS Paediatrics



Disorders Of Sex Differentiation : Part |

nndrosen s5rﬂ:heS\s ntestes: Active space
Cholesterol
‘{outer surface mitochondria)
Jv StAR
{inner surface mitochondria)
‘L CYPHIAT
CYPI7A1 CYP17A1 HSD1783
AF-Pragnencione  ——————3 A%-17-0H-Pregnancione +=ve=-+vane 3 Dehydroepiandrosterone ——————>  A5-Androstenediol
- ,Lm e - J L - S —
CYP17A1 : CYP17A1 - HED1783 g
Progesterone —————>  17-OH-Progesterone  ~-se-=ese=sd»  AtAndmstenedions — >  Tostosterone ouT j
L’m - s =
l CYP21A2 lcvmna l CYP19AT l CYPI9AT
HSDI7BY — B
Deoxycorticosterone (DOC) 11-Deoxycortisol . Estrong ———— Estradiot
l CYP11BY l CYP11B1
m Cartisol
l {18-OH) CYP1182
18-OH Corticosterone
l (18-Oxidase) CYP1182
Aw
L J L J L J

nndrosen 33nthesis in testis :

* In fetal life (S™-HA™ week of UL : Stimulated by hee (Placentod.

* In post pubertal period : Stimuloded bﬁ LH.

* Initial steps in androgen synthesis in both adrenals and testes are some.

* |7 hﬁdroxglase enzyme has intrinsic 17, 80 lyase activity : 17 hgdrox5laseal7,
a0 Igo«se.

* 11 hydroxy steroid dehydrogenase Type 3/MBHSD3 : Converts androstenedione
to testosterone.

¢ Aromodose : Converts androgen precursors ‘o es’crogen precursors.

Note :
Pituitary starts secreting Li, For by 13 weeks of 1uL.
Psychological sex (Brain sex) :

.Term | explonation

Gender identity Selt identification of gender os male, female or other

Gender expression/ role | expression of Sender skerexrtgjpical behavior
r-\agress\‘on

Paren’dng rehearsal

Peer § group interactions

Labeling (eg : i:ombq\j)

&Grooming behavior

Sexual orientation Pattem of sexual § romantic odtraction

Paediatric Endocrinology * v1.0 » Marrow SS Paediatrics



6 - Reproductive Endocrinology

Ambiguous genitalia 00:24:04

Couses:

. undervirilized male.
a. Virilized female.
Virilisodion : exposure o omdrogens/ male hormones.

Classification of disorders of sex differentiation (OO :
Sex chromosome DSD *

* 47xxY (Wiinefelter syn- drome) and variants.

* 45X (Tumer sandrome) ond Vorionts.

* 45 X/46,xY (Mosaicism) and Variants.

* 4o X%/ Ao XY (Chimerismy.

4o, XY DSD :
Disorders of gonadal (testis) development
* Complete or partial gonadal dysgenesis (e.g, SFI/NRSAI WTI, GATA4, FOa/
2FPMa, CHXA, SRY, SOX9, SOX8, MAP3KI, £SRA/NR3A3, DMRTI, TSPYLI, DHH,
SAMDY, ARX, MAMLDI/CXor$e).
* Ovotesticulor DSD.
* Testis regression.

Disorders in androgen 35n{+\es'\s or action.

* Disorders of androgen s5n’chesi&

—

—

-

-—

-—

Lukeinizing hormone (LK) receptor mutadions.
Smith-Lemli-Opitz sgndrome.

STAR protein mutadions.

Cholesterol side-chain cleavage (CYPIAD.
38-hydroxysteroid dehydrogenase & (HSD3BAD.
m—h5dro><3tase/|7,ao—x5ase cyer.

P4S0 oxidoreductase (PORD.

Cytochrome bs Ccyesm.

Aldo-keto reductase ICA (BKRICA).

7 beta-hydroxysteroid dehydrogenase (HSDITB3).
Sa-reductase 3 (SRDSAI).

* pDisorders of omdrogen oction ¢

-

nndrogen insens'\ﬁvwﬂ SSndrome.

L Drugs ond environmental modulodors.

Paediatric Endocrinology * v1.0 - Marrow SS Paediatrics



Other
* Syndromic associodions of male genitol development (2. cloacal anomolies,
Robinow, Rarskog, hand-foot-genital, popliteal pterygium.
* Persistent mullerion duct 53ndrome.
» Vomishing testis sgndrome.
* isoloted hgposPad'\as.
* Cryptorchidism (NSL3, GREAT).
* environmental influences.

' Ao, XX DSD ¢
Disorders of gonadal (vaﬂ) development :

* gonoadal dgsgenes%s.

* Ovotesticular DSD (2.9, NRSAI, NRAF, RSPOD.

* Testicular DSD (2.9, SRY, dup SOX9, dup SOX3, NRSAI, NRAFA, RSPOI, LONT4).

nndrogen excess :
* Fetal:
- 3B-hydroxysteroid dehydrogenase & (HSD3BA.
- di~hydroxylase (CYPAIRD.
- PASO oxidoreductase (PORD.
- Il beta-hydroxylase (CYPIBD.
- Glucocorticoid receptor mutations.

* Fetoplacental :
- Aromatase (CYPI9) deficiency.
- Oxidoreductase (POR) deficiency,
* motemal :
- Madernal virilizing tumors (€., luteomas).
- ano\rogenic drugs.
Other :

' * Syndromic associations (&, cloacal anomalies).
* millerian agenesis/hypoplasia. (e.q,, MKRHD.
* uterine abnormalities (£.g, MODYS).
* Vaginal odresias (&.q,, Merusick-Kausman).
* Labial adhesions.

Paediatric Endocrinology ¢« v1.0 * Marrow SS Paediatrics
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8 - Reproductive Endocrinology

4S X/46 XY mosaicism and varionts :

* mixed Sonadal dgsgenesis.

* D/t anaphase lag during mitosis in the
2580’@.

* 45 X/Ao XY, 45 X/471 XN or 45 X/4k X/
A7 XN

° Asymmetric gonadoal difSerentiotion.

* Streok gonads (ntra abdominal) and well
formed testes (Inguinoserotal region. Ambiguous genitalio

° 40% coses have Turner phenotype : Short stodure, nuchal Folds, low set hair
line, cardiace and renal abnormalities.

Ovotesticular DSD :

® Chimerism,

* asets of celis from a different lineage.

* Loteral coses (30%) : Testis on one side and on ovary on the other side.
Ovary (Or ovotestis) is more frequently found on the left side, whereas the
testis (Or ovotestis) is found more often on the right.

* eiloteral cases (30%) : Testicular and ovarian tissue bilaterally as ovotestis.

* unilokeral cases (S0%) : Ovotestis on one side and an ovwrg/ Yestis on the
other side.

Note :
Chromosmal DSD have remnants of mullerion structures (Dgsplas’c‘\c gonads do
not produce AN and asymmetry o% gonads.

40 XY DSD:
. Disorders of gonadal development.
3. Disorders of androgen biosynthesis.
3. Disorders of androgen action.

Disorders of testicular development :

mMutodion Feotures
WTl Denys Drash syndrome, Fraisier sundrome, WAGR
SH Adrenal hypoplasio. congenita.

mothers : Premature ovarian insudficiency

SRY Dusgenetic testes or ovotestes

Paediatric Endocrinology ¢ v1.0 » Marrow SS Paediatrics



Disorders Of Sex Differentiation : Part | - 9

SOX9 Dysgenetic testes or ovotestes
Campomelic dysplasia
GATR4, FOGR Cardioc defects (Septal defects, tetralogy of Fallo
NR3A3 (ESRA) Anal odresia, blepharophimosis, dusmorphic features
DHH minifasciculor neuropodhy
TSPYL sudden infant death
<AMDY MiRAGE syndrome (Myelodysplasia, infections, restriction of
growth, adrenal hypoplasia, genital phenotypes, enteropoathy
ARX X-linked lissencephaly, epilepsy, temperodure instability
ATRX O Tholassemia, mental retardodion
DMNRTI mMental retardodion
UWNT4A mental retardodion
OAXI Dysgenetic testes or ovary
Hupooonadotropic hupogonadism

Denys Drash 35nd.rome :
* Complete/partial dysgenesis.
® Risk of Wim’s tumouy.
» ‘aourlg onset nephropaﬂ’\\tj.

Fraisier syndrome :
* Complete/partial dysgenesis.
* Renal abnormali’cﬂ.
*  Wilm’s tumour.
* Lote onset nephropo&h&

WAGR 55ndrome :

*  Wim's fumour. /"

* PAniridio.

* genttal abnormalities.

* Retardondion.

Campomelic dgsplasia :
* Bowing of long bones.
* Thoroacic coge obnormalities.
° Cmniosgxostosis.
e \—gper{elorism

Paediatric Endocrinology ¢ v1.0 « Marrow SS Paediatrics



10 - Reproductive Endocrinology

_____ Aetvelapace Phenotype of disorders of testicular development :
Complete gonadal dysgenesis :
* Swyer 35ndrome, 4 XY.
* Complete Sonadod dgsgenes'\s — Female genitalio.
* Remnants of mullerion structures present.
* Female with de\aﬂeol puber’rg.

Partial Sonadod dﬂsgenesis :

C nmbiglmus Sen‘\’cajia.
w Orgp’corch'\diSm.

Paediatric Endocrinology * v1.0 - Marrow SS Paediatrics



DISORDERS OF SEX DIFFERENTIATION : PART Il Active space -----
Androgen 53nﬂwesis in Yestes :
Cholesterol
(outer surface mitochondria)
&sm
‘Gholesterot
(inner surface mitochondria)
{ CYPI1A1
CYP17AT CYPI7A1 HSD17B3
AS-Pregnenolone —————3 A5-17-OH-Pragnenoiong «=»==== «sns> Dehydroepiandrosterone —————3  AS-Androstenediot o
P, —
lusoa‘az lHSDBBz l.H’soeBz leD':iBz s il
S, P ‘ - L .
Prog CYP17A1 R, "ﬁrﬁliezy 7 e HSD17BG,: T ?
s - - - Lym . .._._._——-.J
1 CYP21A2 l CYP21A2 l CYP19A1 l CYP19A1
Y. Y ' HSP1783 Y.
11-Deoxycortisol Estrone ———p Estradiol
yLcw:vmn
l (18-OH) CYP1182
18“05:'-0mme. ySo0e
l {18-Oxidase) CYP1182
Aldosterone
L J L J L )
Mineralocorticoids Glucocorticolds Gonadal steraids
Disorders of androgen biosynthesis 00:00:35

Cholesterol synthesis defect :
Smith Lemli Opitz sgndrome :
* 7 dehydrocholesterol reductase deficiency,
* Coarse focies, second third toe syndactyly, failure to thrive.
* Developmental delay, cardioc and visceral abnormalities.
* Adrenal '\nSn,&‘}'\c‘\encg, solt wasting erisis.

Luteinising hormone receptor mutations :
* Female Seni’codia.
) ngospadias Or micropenis.
* wolfSian duct derivatives : Hypoplastic.
* mullerian duct derivatives : Absent.
* gonads : Testes.
* Biochemical and physiological feotures : underandrogenisation with variable
‘xnsw?%iciencg o% sex hormone production ok puberty,

Paediatric Endocrinology - v1.0 « Marrow SS Paediatrics



12 - Reproductive Endocrinology

Hormone profile :
a. Low testosterone, d‘\hljdro’ces’cos’cerone.
b. glevated LH, exaggeroeced Lk response to LHRH stimuladion.
¢. Poor response to testosterone, d‘\hgdro’ces’cos’cerone response to hC&
stimulodion.

Lipoid congenital adrenal hyperplasia. :

hargo’c}jpe P 4L, XY.

Inheritance : Autosomal recessive.

Mutodions in STAR gene.

Genitalio. : Female, sometimes ambioguous, hﬂpospadias or moale.

wolfSion duct derivatives Hﬂpoplas’dc/ normal.

mMullerian duct derivodives : Absent.

Gonads : Testes.

Biochemical and physiologicol feodures : Severe adrenal insuticiency in
infancy with salt loss, lack of pubertal development.

Hormone profile : Usually deficiency of glucocorticoids, mineralocorticoids, sex
steroids.

PASO side chain cleavoge enzyme de%ciencg :

hour5o-t3pe P 4, XY,

Inheritance : Autosomal recessive, mutations in CYPIIAI gene.

Genitalio. : Female, rarely ambiguous or hgpospad'\as.

woltFian duct derivatives : Hypoplastic or normal.

mMullerion duct derivodives : Absent.

Gonads : Testes (Or absend).

Biochemical and physiclogjical feotures : Severe adrenal \ns»@%'\ciencg.
Hormone De%ciencg o¥ glucocorticoids, mineralocorticoids, sex steroids.

3P hydroxysteroid dehydrogenase type & de%ciencg :

hargo’cgpe : 4, XY.

inheritonce : Autosomal recessive.
mMutodions in HSD3BA gene.
Genitalio. : Ambiguous, hypospadias.
wolfSian duct derivatives : Normal.
mulierian duct derivodives : RAbsent.
gonads : Testes.

Paediatric Endocrinology * v1.0 « Marrow SS Paediatrics



Disorders of Sex Differentiation : Part Il - 13

* Biochemical and ph}js'\o\os'\cal features : Severe adrenal insu?—?icienca in
in?anqu, poor virilisation ot puberty with gynaecomastio.

* Hormone ® Increased concentrotions of AsCal and CI9 steroids
(7 hydroxypregnenclone/cortisol rakio).

o hgdroxglase/n, a0 lyase de%ciencg :

. Harfjok}jpe 2 4, X,

* Inheritance : Autosomal recessive.

* mutodions in CYPIT gene.

* Genitalia.: Female, ambiguous or hﬂpospad'\as.

* wolfian duct derivatives : Absent or hypoplastic.

* mullerian duct derivatives : Absent.

* gonads : Testes.

* Physiological feotures :
o. Absent or poor virilisation o puberkg, gynaecomastia, h}jper’cension.
b. At puber’cﬁ : Primnqj amenorrhoea, absence of A° sexual characters,

* Hormone profile :
o. Decreased testosterone, increased L and FSH.
b. Increased plasmo. deoxgcor’éicos’cerone, corticosterone, progesterone.
¢. Decreased plasma. renin anﬁ\/i’g.
d. Low renin hypertension with hypokalemic alikolosis.

P4SO0 oxidoreductase de%cieneﬂ :
. Hargokﬂpe : 4, XY.
* Inheritance : Autosomal recessive.
* mMutodions in POR gene.
* Genitalio. : Ambiguous, hﬂpospadias or maole.
¢ woltSian duet derivatives : Absent or hypoplastic.
* mullerion duct derivatives : Absent.
* gonads : Testes.

iochemical and physiclogical feotures :
* Variakle androgenisation af birth.
* Variable virilisotion ot puber’glj, esPecial\5 in gjris.
*  glucocorticoid de%ciencg.
* No severe mineralocorticoid de%ciemg.
e nan% Bixler sgndrome : Skeletol abnormali’(&j.

Paediatric Endocrinology * v1.0 - Marrow SS Paediatrics



14 - Reproductive Endocrinology

Hormone profile :
* evidence of combined CYPIT and CYPAl insufSiciency,
* Normal or low cortisol with poor response to ACTH stimulation.
* glevoted IT-OHP, low testosterone.

17 B hydroxysteroid dehydrogenase type 3 deficiency :
* Harljotﬂpe P 4, XY.
* nheritonce  Autosormal recessive.
* mutadions in HSDITB2 gene.
* Genitalia : Female, ambiguous, blind vaginal pouch.
*  woltian duct derivatives : Present.
* mullerion duct derivadives : RAbsent.
* Gonads : Testes (Usually undescended).

Physiologjicol feotures :
* Virilisadion ok puberty : Phallus enlargement, deepening ot voice, development
of facial and body hair.
* G\Bnaecomas’da : fromodase converts androgenic precursors to es{rogen,

Hormone profile :
* Increased plasmo. estrone and androstenedione.
* Decreased rafio of plasmo testosterone/ondrostenedione after hCe
stimulodion test.
* Increased plasma FSH ond LH levels.

S O reductase type & deficiency :
® Hourﬂo’que P Alp, XY
* Inheritance : Autosomal recessive.
* mMutations in SRDSAA gene.
® Genitalia : Usually ambiguous with small, hypoplastic phalius, blind vaginal
pouch.
* wolfSian duct derivatives : Normal.
* mullerian duct derivatives : Absent.
* gonads : Normal testes.

Physiological feotures :
* Decreased facial and bodﬂ hair; no temporal hair recession.
* Prostate not palpable.
* Pubertal virilisotion (Penis ot 14 33ndrome).
* No %naeoomas‘da,

Paediatric Endocrinology * v1.0 » Marrow SS Paediatrics



Disorders of Sex Differentiation : Part Il - 15

Hormone profile :
* Decreased radio of S 0/S PCal and CI9 steroids in urine.
* Increased testosterone/ dihydrotestosterone ratio before and after hCg
stimulodion.
* mModest increase in plasma. LH.
* Decreased conversion of testosterone to d‘\hﬂdro’ces’cos’cerone in Vitro.

Disorders of androgen action 00:19:35

Complete androgen insensitivity sandrome :
. Ho\rgo’rgpe : 4o, XY.
* Inheritance : X linked recessive.
* mutodions in AR gene.
* Genitalia. : Female with blind vaginel pouch.
* Wwolffion duct derivatives : Often present.
* mullerian duct derivatives : Rbsent or vestigial.
* gonads : Testes.

Physiological findings :
* Scoant/absent pubic and oudllary hair.
* Breast development ot puberty d/k increased aromotase activity,
® Pﬁmarg amenorrhea.

Partiol androgen insensitivity syndrome Reifenstein syndrome) :
. ﬁmb'\guous 3en’\’ca|'\a, o birth.
. Par’cial\lj/ completely descended testis.
* Pubertal virilisation.

Hormone and metabolic profile :
* Increased LH and testosterone levels.
* Normal or increased estradiol.
° FSHlevels often normal or slightly increased.
* Resistance o androgenic and metabolic efSects of testosterone.

Paediatric Endocrinology * v1.0 * Marrow SS Paediatrics



16 - Reproductive Endocrinology

46 XX DSD 00:22:58

Disorders of ovarion development :

SRY gene : Male or amb'\guous genitalio.

SOX9 : Male or ambiguous.

RSPOI 2 Palmar plantar hyperkerodosis, squamous cell carcinoma.

LONT4 : SERMAL (Sex reversal Kidney, adrenal § lung dysgenesis) syndrome.

nndrosen excess :

3 3 hdroxysteroid dehydrogenase type a deficiency,

al hydroxylase o\e\?\c‘\encg.

P4S0 oxidoreductose de%c‘\encﬂ.

I B hydroxylase defciency,

Familial glucocorticoid resistance : Resistance of cortisol receptor; excess
ACTH.

Placental aromotase de%c'\encg : Intrauterine exposure to excessive
androsens.

Materol androgen excess Primary malignancy and benign lesions such as
luteoma. and hﬂperreac’do luteinalis.

£xaminodtion o% ambisuous genitalia :

Proder score : To assess virilisotion

Scrotal Micro Urethral Right Left
fusion penis meatus gonad gonad

externol masculinisotion score (B @ To ossess
undervirilisokion

Paediatric Endocrinclogy * v1.0 » Marrow SS Paediatrics



Disorders of Sex Differentiation : Part I - 17

G“'I‘m ----- Active space -----
¥ v
P_atiuble Non paipable
T o | DR
Sex-chromosome
I Dysgenetic DSD 1, | i
T
Lo Normal High
l | 170H-P 170H-P
} ' | |
LowT . LowT Normal/high T Ovotesticular DSD CAH
Low AMH Morml'ﬁgh Normai/high AMH MMW High 3: Ad-A
1 i l Androgenic drugs X
Dyagggeﬁc ; Isolated End-wg'asn defect PRA
hypoandrogenism
vl« Sa-reductase def. |
Adrendlfumlm Normal Aonormal
l l Simple virilizing Sait wasting
mm Ingufficient CAH CAH
Leydig cell hypcplash | Lipoid c‘;{»,»
17p-HED deficiency 3p-HSD deficiency
P450c17 deficiency
POR deficiency
Approach to a case with D3SO
Investigations :

Hormonal evaluodion :
* Testosterone.
* Anti mullerian hormone (MARD.
* &onadotropins, dihydrotestosterone, I7 hydroxy progesterone.
* Plasmo renin ac’civ‘n’cg.
* Random blood sugar.
* Serum sodium, potassium, cortisol.
* hCa stimulation test :
- Testosterone : Androstenedione <0.8 is — 17 B HSD3 o\e&’xciencg.
- Testosterone : DHT 7I0-30 is suqgestive 6% S O reductase deficiency,

\maging :
* uS§ pelvis : mullerian remnants.
-, cﬂs’cowe’chroscopg, sinogram.
* MR pelvis : onads, mullerian structures, associoted anomalies, anadomyy.

4 &xplom’corlj laparo’comg.
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18 - Reproductive Endocrinology

————— Active space ----- Treatment :
* Sexof rearing : Collective decision by careg‘\\/er/ pouren’cs/ child,
* Hormonal supplemen’coecion.
* Corrective surger'\es.

Note :
m/C/C of ambiguous genitalia. in newborn : al hydroxylase defiiciency,.
Causes of pubertal virilisadion :

* 17 HeD3 deficiency,

* S O reductase deficiency.

* Partiol androgen insens‘rhv‘\’rg 35ndrome.
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PRECOCIOUS PUBERTY : PARTI Active space -

Physiology of puberty 00:00:39

Puberty is the sexual moduration of an organism for reproduction.
Gonadal hormones :

* Testosterone : Males.

* gstrogen, progesterone : Females.
These hormones are required of a stages in life :

* 14 weeks gestation (Phenotype sex ditSerentiatior.

* At puber’c}j.

HPG axis :

* Hypothalamo pitutary gonadal (HPE) axis is active
immediately after birth (Mini puber’cg) —> Losts for 6
months after birth in boys and for about I-3 years in giris.

* HP& axis goes dormont ofter m'\nipuber’tﬂ uptil 840 9
years of age (Childhood

Hypothalamus

GnRH

suppression of HPG axis).

* GnRH hormone releas’mg newrons are present in
hﬂpo’chalamu_s.

* Stimulatory input of &NRH neurons are :

L KISS peptin § KISS peptin receptor.

il. Glutamode. I
. \nh‘\b'\’corg input of &@nkH neurons are : d {:;o\,aﬁss Gonads

L MKRN2,

. GABA. Testosterone  Estradiol  S€X hormones
Progesterone

* During childhood, the inhibitory inputs are stronger and HPG axis
sﬁmuloecor\j inputs are weak — Leading to
suppression during childhood,

* After skeletal maduration — stimulatory inputs like KISS peptin are
octivoted — @nRH is released from gnRH releasing neurons in a pulsodile
manner —> gnRH reaches the anterior p‘\’mi’carg ’chrOush h}jpoph5seal total
circulodion.

* 1} &nkH pulsation frequency is less — Fovours secretion of FSH (Follicle
stimulating hormone) from anterior pituitary,

* W &nRH pulsation frecquency is more — Favours secretion of Lit (Luteinising hormone).

Anterior
pituitary

LH, FSH
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