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SEXDETERMINATION.ws
Set is decided by sRYgenev

Distal end of short arm of 4chromosome Up 11)

Present Absent
+ In
male Female

• Genes that favour → Testis differentiation - SOX-9

↳
Ovary diff. - RSPO-1

WNT -4

• Best method of see determination- Koryotyping

• Koryotyping is also best investigation to detect defect
in chromosome number (Aneuploidy)

Triploidy Trisomy Monosomy
+ t t

[69 chromosomes] one extra one less
chromosomeC47) chromosomeC4D

' Genie Mc method of sex determination - looking at external genitalia

• can't be used in cases of ambiguous genitalia

. Bar¥ NO . of barn bodies = NO
. of X chromosomes - I

Normal 0→ Normal Q Turner's Klinefeller 's
+ t t t

0 1 0 1

• T e- 45×0 → No Y chromosome → female

• klinefe-erssyndrme-47XXY-4chr.pesent → male .



EMBRYOLOGY-ii.EE/EEfE#FEtEE
T T T
Intermediate paraxial Lateral plate
mesoderm Mesoderm mesoderm

• most of the urogenital system is mesodermal in origin .

↳
Except urogenital sinus→ Endodermat

• Intermediate mesoderm
+

Urogenital ridge Cswks of gestation)

- Gonads Renal system
- Ducts

• Lateral plate mesoderm→ Dorsosomatic part → Genitalia .

• Germ cells originate from Epiblast .



DEVEL0PMENTONADs

Till 6 weeks → Bipotential
+

Derived from Genital Ridge
( In cases of mullerian agenesis ,

ovaries will be normal)

Differentiation depends on SR4 gene

If SRY gene present If SRY gene absent

t t
medulla of gonads cortex forms ovaries -

form Testis

[formed by Turks] Iformed by 8 wks]

• ovaries . Formation depends on absence of Y chromosome .

• Development depends on presence of both X chromosomes .

Turner's syndrome Klinefeller 's syndrome
+ 1
45×0 47 XXY

t t
Ychr

. absent → ovaries Ychr
. present → Testes

1
Only I Xchr

.

1

Poorly developed ovaries
[ streak gonads)

'

DEVELOPMENTOFGERMCE-to.lt chromosome tht → Spetmatogonia

• 4 chromosome - ht→ Oogonia

• First feature which distinguishes btw testis and ovaries - formation of

Testicular cords



GAMETOGENEST-SPERMATO-GENEStspermatogoniaf46XH.lv
Mitosis

① Primary spermatocyte
[46×4]

/ meiosis I
0 0 secondary spermatocyte
[23×3 434]

meiosis I

it,
v v v v

0 0 0 0 spermatic

[23×3 [23×3 434] 4343

I f f f spermiogenesis
0 0 0 0

{ s s s sperms

• Spermatogenesis : sperm atogonia→ sperms

• Begins at puberty

:::÷:÷:÷±::÷1 spermdtogonia = 64 sperms

• Time taken for spermatogenesis = 72-74 days
• Average No . of sperms produced = 100 million / day

• Spermatogenesis : spermatic→ sperms
- No mitosis 1 meiosis
• Time taken = 12-24 days

* Part in spermatid In sperm

%fe%dmatn°d/I%%mTmitochondrion middle piece
microtubule Icentriok tail 1 Axial filament (9+2)

* sperm lacks Endoplasmic reticulum (specially RER)



-SPER • Length -55 microns
• Fertilisedble span : 48 - 72 hrs

• Attain motility & mobility in caudal end of epididyrnis .

• Gene for motility CATSPER
• Ion for motility Ca2+
• Remain motile in female genital tract for 12 hrs
• Time taken to reach ampulla of tube 30mins

- Hormonal control Hypothalamus
aenei

→a

!µ%!i9d%aI%FnaIAnterior pituitary1 proteins for pulsatility
IT ←

✓
KISSPEPTIN KISS IR- Receptor

"

sans s.

1
.

I
←Testosterone Inhibits B

1
spermatogenesis

• Due to -ve feedback on GnRH
,
Testosterone also Uses

production of FS4 .

* 1st stimulus for leydig cells to release testosterone : HC9 .

• Hormones needed for spermatogenesis : ① Testosterone - main

② LH

③ FSH

• LH acceptors on Leydig cells . FSH receptors on Sertoli cells in 8
.

•• BestsBa - formed by sertoli cells .

* heydig cells lie outside the barrier .



- TESTOSTERONE Testosterone production
-

Begins maximum

1 1
78 WKS of 15 weeks of IU life .

Intrauterine life 1
Decrease

1
Remain low till puberty

• At 17 years ,
testosterone level in boy = level in adult male

• Testosterone production = 5-7mg 1day

• Free testosterone = 0-5 to 3%

• Rest bound to sex hormone Binding Globulin GB9H) & Albumin .

Testosterone
7AromataseF usa Reductase

Estradiol Dihydrotestosterone (DHD
50 mcgfday I

20% in testis most potent androgen
80% - adipose tissue

• Testosterone : DHT= 10-15%1

Role of estrogen in males .

① A bone density
② closure of epiphysios of long bone
③ maintain body fat
④ sealed function

* excessive estrogen in 0 → Gynecomastia .



.co#NESIs . Begins in intrauterine life

① oogonia [46×4]

1 Mitosis

f) Primary oocyte [ 46 XX]

1 Meiosis I
↳ gets arrested in Diplotene stage of Prophase .

Dictate state- Primary oocyte remain arrested in meiosis I till

puberty . (Absent in spermatogenesis) .

• to oocyte gets surrounded by follicular cells
-

cortex Medulla
+ te

granulosa cells theca cells

-
Primordial Follicle .

• At puberty , Hypothalamus
µ

GnRH (pulsatile release)
Iv
LH ( from anterior pituitary )
Iv LH surge

Meiosis I resumes [Hormone dependent

① Primary oocyte . [ 46 XX]

① .

Secondary First Polar Body E23XJ
Oocyte [23×3

| Meiosis I → gets arrested in Metaphase .

Resumes at the time of

µ Fertilisation .

✓

0 .

Female 2nd Polar body
Pronudeus [23×3
[23×3



•OVI Release of secondary oocyte from primary oocyte .

• Occurs due to LH surge .

• Time btw LH surge and ovulation 32-36 hrs 724-36 hrs .

• 1st Polar body is released at the time of Ovulation .

• and polar body is released at the time of Fertilisation .

.IM#antPoints.0ogenesis begins in intrauterine life .
• Ova is largest cell in body = 120 microns .

• size of Resting follicle -0.02mm .

• Size of follicle just before ovulation : 18-20mm.
• Fertilizeble span of ovum : 12-24 hrs .

-Time-table . Germ cells reach yolk sac : 3 weeks .

° Germ cells reach gonads : 6 weeks

• Oogonia formed : g.weeks
° Primary oocyte formed

: 12- to wks .

° follicle formation begins : 15-20 wks
• Follicle formation completes : 22-24 wks .

.NU#ffoIs . Max at 20 wks of IUL ( 5 months) .
: 6 -7 millions

• At Birth : I -2 millions

• At Puberty : 4- 5 lakhs
.

• Only 500 follicles mature in entire lifetime .

• 1000 follicles undergo atresia every month .

• gnitial recruitment of follicle is Hormone independent .

• When number of follicles in ovaries becomes zero
V

Ovarian failure (menopause .



FERTILlSAT

Steps . When sperm reaches female reproductive tract .

① Capt - Ability of sperms to fertilise ora

Begins in cervix

majority in Fallopian tubes .

• Sperms become motile in caudal end of epididymis .

• sperms become hypermotile in Fallopian tubes .

• Sperm reaches fallopian tubes in 30 mins .

a)Acn -

Sperm attaches to Zona pellucida ( layer around 2° oocyte)
↳
painted by receptors fEzB§

, main

3) corte.cat/heaction--
sperm penetrates zona pellucida and reaches cortex of

20 Oocyte .

"
with help of ZP2

,
Cations & enzymes from cortex .

4) zonatdead.org
the enzymes make Iona impermeable to other sperms .

• Function of zona pellucida - Prevent Dolyspermy



.tn#Fo* sperm unites with secondary oocyte
+

Fertilisation - occurs in Ampulla of Fallopian Tube .

1
Zygote is formed .

I ←After 20-30 hrs
2 cell stage

1
4 cell stage
1

8 cell stage
1

16 cell stage - Morita → Mulberry shaped .

• Zygote remains in fallopian Tube for 3 days after fertilisation .

↳ Nutrition is provided by secretory cells of fallopian tube.

• Morita moves into uterine cavity with help of 2 factors

Peristalsis in tube movement of cilia

[Main factor]

• Factor that 4 Peristalsis → 4 risk of ectopic pregnancy .

eg - Progesterone ,
cu- T

,
tubal surgery .

• Fallopian tube has 3 types of cells .

a) Columnar cells

b) Secretory cells
C) PEG cells → Function Unknown



- implant Day 4 after fertilisation / Day 18 of menstrual cycle .

+
Morita enters uterine cavity

Day 5 → 20ha pellucida is lost [20ha Hatching]
+

Fluid enters Morita .

1
Forms Blastocyst
1

Attaches to endometrium of uterus - Implantation .

. types a) Superficial Implantation- Blastocyst attaches superficially to
endometrium .

b) Interstitial Implantation - Implanted deep inside endometrium .

L occurs in humans .

-Important . Implantation occurs in form of Blastocyst .

• Begins - 6 days after fertilisation [Day 20 of menstrual cycle]

° Implantation window - Day 20 to Day 21 of ME.

° Completion - 10 days after fertilisation ( Day 24)

° MK site - Upper posterior Part of uterus .

° Implantation is eccentric Con one side)
L
unequal growth of uterus - Piskacek sign .

¥%¥¥%%%a%aI%n%III"bethinking
• Type - Interstitial

• sign on US4 - Intradecidual sign .

* By convention ,

14th day of menstrual cycle is assumed to be day of ovulation
and fertilisation .

Hence
, Day 1 after fertilisation - Day 15 of menstrual cycle .



•Hartmann / Bleeding at the time of implantation .

pklcentalsign.PE
implant

fIefMainTransmiHApposition selectin

Adhesion Integrin

Invasionlpenetrationmet.at/oProtease.thiIsof
. At the time of :

Endometrium
a) Implantation : 10 -12mm

b) After menstruation : 05mm

c) ovulation : 2- 3 mm

d) Secretory Phase : 5-6 mm .

' thigh On US4 - Normal Uterine cavity appears as a white straight line .

• the blastocyst does not disturb central cavity complex
Iv

Intra Decided sign
+

1st sign of pregnancy



-Decided Endometrium after implantation is called Decidua .

. thats •Deciduous- separates blastocyst from uterine cavity

•Decides- separates blastocyst from myometrium

f- Site of formation of future placenta

- Forms maternal side of placenta .

• Decided- Rest of decidua

f-
Decidua Parietalis

T Chorionfrondosum - Myometrium

-Decidva Basalts

÷:i÷÷:÷:÷:::.sn#E:::::..n.- uterine cavity .

Uterine
✓

cavity
- Decidua parietalis

• Blastocyst grows and occupies uterine cavity→ Decidua capsular's & parietalis
come close to each other .

** At 14-16 weeks of pregnancy→ Decidva parietal is & Deciduacapsulatis fuse
V

uterine cavity obliterates .



* Twink when a ova are fertilised by 2 sperms .

+1inSame cycle In different cycle
t t

superfecundationsuperfetatioh.lv
seen in Human .

• superfetate.cm is theoretically possible in human being
only till 14 weeks because uterine cavity obliterates .

'B¥st

§§;¥¥←
Inner mass cells

- Trop hoblast

§
door

Number of cells = 58

d-
Inner mass cells Trophoblast -

15 cells) ( 53 cells)

1
Form entire fetus

8 days after fertilisation ,

Trophob last

Cytotrophoblast Synctititrophoblast .
t

Near Rest of Prevents Hormone factory
Decidua Chorion P1H of Placenta .

Basalt's Iv
t Remain
Form villi smooth
like 1
structure Chorionlaeve

t
Chorion

Frondosum
↳ forms Fetal side of placenta .



- TrophoblasticInvasl Extravillous Cytotrophoblast converts maternal arteries from

High Resistance vessels to low resistance vessels -

• Occurs in 2 phases Phase I → at 12 wks

[
Phase I → at Ibwks

• this maintains uteroplacental blood flow -

• If trophoblastic invasion is absent .

+
Resistance in maternal blood vessels is high

1
Blood volume to

+
Utero - placental insufficiency

P1H IU4R Placenta accreta .

• function of cytotrophoblasts in controlled by Natural killer

cells of decidua .

.DoubIeDeddualsi# Blastocyst grows and occupies uterine cavity
+

Indents central cavity complex .

• Decidea capsularis & parietal is forms 2 rings around blastocyst
↳

Double Decidual sign -


