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GAMETOGENESIS . Active space -

Primordial germ cells :
* Gametogenesis begins with the primordial germ cell PeC).
* Derived from :
- gpiblast.
- gctoderm.
* Bipotent cells : They can form spermatogonia/cogonia.

Differentiotion : Determined bB the 4RY gene (sex reloted gene on chromosome Y).

Ry gene on distal end of short arm of Chr. Y

Present Absent
PeC —» $permo@cogon\a PaC — Oogonia
Spermatogenesis 00:03:46
pt Puber’rg

406 : i
T rrokooonio. Type A: Divides and replenishes stores of spermodogonio.
) Cely/spe Jons {Tﬂpe & (Pale) : Undergo spermatogenesis

Al
o Gy Primary spermotocyte G spermatogonio. —» [ ° sperma’cocg’ces)
meiosis | : Chromosome '

_number | to hal®

; Jil aa°
IR (| & ChreeEEe %) » Secondourﬂ sperma’coc5’ce( sperma’cocg’ce —» 3 4 sperma’cock)kes)

number remains the same ¢ 7
33 33 3 Spermodids (zoch &° spermatocyte —» 4 d’spermatocytes
16%) & ) I” Spermatocyte — 4 spermatids
__Spermiogenesis l L i ______________________________________ " Spermatogonia. —> 4 spermatds) .
Tmns%rma’gigr; -®6 -------------------------- Sertoli cells
meiosis/mitosis)

Sperma’cogonia
Sperma’co%’ce |

Spermo&ocg’ce I

rmodid
* Site : Seminiferous tubules in testis. =pe ‘

* Spermiation ¢ Process of release of sperm into the lumen Spermotozoo
of seminiferous tubules.

° Sperma‘cogenesis begins ok pubertﬁ.

Time taken for spermotogenesis : 10-74 doys (~17a daﬂs).
Time token for spermiogenesis ¢ 10-14 olc\ﬁs. Sperma’cogenesis
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266 - Fundamentals of Reproduction

Compartments of seminiterous tubules :
i. Basal compartment : Spermodogonio + |°5permodcoc5’ce (arly stages of
development).
il. Adluminal compartment : &° Spermatocyte + Spermodtid + Sperms.

Spermiogenesis : Sperms :
Transformadion of * Size of sperm : SO-bOuM.
spermodid to sperm. * Tail of the sperm has o 9+a arr angement.
Structural analogues (Formed by centriole)
R T * Fertilisable spon of sperm : 48-73 hours.
it AT * maturity attained in : Proximal epididymis.
Nucleus Heod - ) ) ) e )
P T— ® n’.\O‘hh{B oftained in D\S‘(Of].ep\fi\dﬂr.‘ms.
mitochondria. | (Powerhouse ot * Time taken to reach fertilisotion site after
the sperm) ejoculation : 30 mins.
Goloi Apparatus | Acrosomal Cap * Total time taken to form mature sperms
Centriole Axial Rlament/Tail @permo@cogenes'\s + modurodion) : 90 dags.
* Time taken for epididymal maturadion : 13-4 daus.
Oogenesis 00:15:04
N
o \@ /'Oosomum
mﬁo&s& ..........................................................................

meiosis | be&ins

@ Arrested I° oocg’ce : Dictyote state
( (Absent in sperma’cogenes'\s)

Primordial follicle : Tests for ovarian reserve checks
for presence of adequate Follicles
(Omrg is o reservoir of follicles).

Follicular cells surround
the I° ooc5’ce

At pudoer‘rﬂ :
meiosis | resumes d/+ L surge (Hormone dependent)
Ovulodion ¢ Change $rom I° to &° oocyte @\ a3 ;_
) \‘\()_O/) \(X)I POlM b0d5
meiosisbegine . . ST S SOl =
= i A
Lo AN S O — %‘-\rres{'ed in me&ap& ose ST T T RN R
meiosis Il resumes : At Fertilisation e e
Ova/female /a3 a3 ™ polar bod
pro-nucleus Q()J ; (X) 3
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Gametogenesis - 267

Salient po‘m’cs T T e S O T T T Active space -----
* Oogenesis begins in intrauterine (W li%e.
* Size of ovum : 1a0um.

Fertilisable life spon of ova : 13-a4 hrs,

Size of follicle just before ovulation : 18-30mm.

Follicle formadion begjins o : 14 weeks.

Follicle formation is complete by : aa-a4 weeks.

* ach oogonia. gives rise +o : | ovo/Female pronucieus.

No. of follicles in ovary based on age

Lol S SR i S

6 - 7 million (hox)

At birth | = & million
At puberty 4 - S lokh

gvery month | 1000 Pollicles undergo odresio

At menopowuse No follicles in ovary

Note :
* &erm celis : Pluripotent (Ability to form all 3 germ layers).
* 2ygote (After 8 cell s’cage) : Totipotent (Abil’m:} to form embryonic +
extraembryonic tissue).

migrate Yolk soc —» Genital ridge —» gonads formed,
°* germ cells ——————{:
Failure of migrotion (Aberrant location) —» Form teratomas.

Obstetrics ¢ v1.0 « Marrow 8.0 « 2024



268 - Fundamentals of Reproduction

..... Aclive spacs:--- FERTILIZATION AND IMPLANTATION
Events Prior to Fertilization 00:01:30
(‘,apaci’cod-ion 3
Process bﬂ which sperms become capable ot ¥er’dl\z'm3 the ovo.
Site : Female reproduc’c'\ve troct. Timne token : b = 8 hours.
668'“‘\3 ok : Cervix. In vitro capac\’coedon : 4 hours.

mMain site : Fallopian tube FD.

Sequence of events :

Step | : Capacitation - Sperms become hypermotile nFD.
S&ep a: Sperms bind to 2onoa pe\\uc'\da.
S’cep 3

Acrosomal reaction ¢ Release enzyme —» Digest zona. pellucida. y \5,\ -
(Hgodur onidose) Secondary oocyte ~zona pellucida @P

Step 4 : Head of single sperm (Male pronucleus) fuses with colemoa.
SJ@P S: chosoTod cop
a. and meiotic division complete —» Female pronucleus + and polar body, t
b. Cortical reaction : Cortical lgranules (cytoplosm of a’oocyte)

{Release

Co® + other substonces

S’cep b * Substonces releosed bﬂ cortical 8ranudes 20na. pellucida.

Zona. reactions : Hardening of zona pellucida. (doesn’t allow entry of any other sperm)
Note :
* Polﬂspermg is prevented b5 * Cortical reaction, Zona reaction.
* Time token by sperms to reach the site of Fertilization : 30 mins.
* Male sperm attain mobility in epididymus ®istal pard.
* Sperm attain hypermotility in femole reproductive tract.
* 2ona pellucida ¢
Acellulor membrone.

|

\

mMode of 8l500pro’ce'm.
Receptors Sor sperm heod 2P, receptor.
Function : To pre\/en’c polgspermﬂ.

\

|

Obstetrics « v1.0 » Marrow 8.0 < 2024



Fertilization and Implantation - 269

Process of Fertilization 00:14:00  _____ Active space -----

male pronucleus (33) + Female pronucieus (33 — zygote (46 : Diploid)
* Occurs in : Ampulla of fallopian tube.
* Doy of fertilization = Doy of ovulation = Doy 14 (n a a8 doy cﬂcle) :
- Fertilisable span of &” oocyte : 34 hours.
- In IVF : Day of ovulation = Doy of oocyte retrieval = Doy of Fertilization.

* 2ygpte Sormation APer30 el — 5 4cell —» 8Cel —» 6 Cel
hours 2ygote 2ygote 2ygote 2ygote

® b cell morula enters the uterine ca\/i’cﬂ.

Note :
L 8c’copic pregnancy :
- | peristolsis of FT.

— Cilio absent. ~ mMorula imp\an’ced
- 6loclﬁage in tube nFT
(©/t adhesion Sormation).

* High chances of ectopic pregnancy :
- Immotile cilia syndrome (kartagener syndrome).
~ RAdhesion inside tube (2., PID, salpingtis).
~ Failure of contraceptive (With progesterone containing pills).
(smooth muscle reloxant action — | peristalsis).

morula :
* moves towards uterine ca\/'\kg.
* morula. is pushed towards uterine Ca\l'\“:ﬂ due 1o *
- Peristalsis in tube.
~ movement of cilia. (FT lined by ciliated columnar epithelium.

v
Till 3 doys ofter fertilization : Stays in FT (Nudrition by secretory cello).

|

4th day after fertilizotion : enters uterine cavity (6 celied).
(Da5 I8 0% cﬂcle)

Sth da5 ofter fertilizotion :
* 20na hoecching : 2P is lost.
® Fluids enter morula —» Converted o blas’cocgs’c.

Obstetrics * vi.0 - Marrow 8.0 - 2024



270 - Fundamentals of Reproduction

----- Active space ----- Implantation 00:25:50

Salient feotures :
* Attachment of b\as’cocﬂs’c to endometrium.

\/
* On day b adter fertilization (Day 80 of cycle.
vo Implantation window : Time period (ay 40 - Day a4) when endometrium/uterus is

most receptive for blastocygst.
Interstitial implantation Type of implantodion * Interstitial implantation deep inside endometrium.
Placental/Hartmann sign : Few experience b\eed’ms ot the time of implantadtion.
Applied aspect : usg in pregnancy :

{ }

Ist structure seen: First sign seen

Gestational Sac (&, so®) b S

Gestational sac

—

A H5perecho'\c areo.

i : .
*——gechogenic rim Introdecidual sign * ntradecidual sign

Presence of &. Soc deep inside endometrium.

Stoges of implantodtion :

Stoge : Factor responsible
. Stoge of Apposition Selectin
a. Stage of Adhesion Inteqrin (Most important)
2. Stage of Penetration | Madrix metalloproteinases enzuymes

\mplan’cod—'\on is eccentric :
® Piskocek s'\gn : growth of uterus in eour|5 pregnancy i a55mme’cr\cod.
* True gestational sac ©% intrauterine pregnancg}) * Always eccentric.

DECIDUALISATION

After implantoadtion, endometrium is called deciduo.

Deciduo capsmar'\s oo : Sepam’ces blas’cocgs’t from uterine cowi{B

_ . Site for future placenta formadion
Sl il —\\" 3 Decidua basod‘\s—[: P
/ Forms madernal side of placenta

\ { Decidua parietalis (DP) : Rest of decidua

Types of decidua

Obstetrics « v1.0 » Marrow 8.0 - 2024



Fertilization and Implantation - 271

As blas’cocgs’c grows : On UsG :

Decidua basalis mSome’cr ium

Decidua copsularis Chorion frondosum
Decidua. parietalis Ehorrian laeve
uterine cavi’cg

Decidua Double decidual sac sign

Obliteration of uterine cavity :
As blastocyst grows — DC comes closer to DP — DC fuses with DP
(14166 weeks of PVQST\OJ\C[:P
ll,eads to

Obliteration of uterine ca\/'\hj
(4-1b weeks of pregmncﬂ)

D'\ZHSo’dc Twin Pregnanc5 :

O+ (e

l l Both ova released and fertilized ot the some time

O Z%o’ce O

bﬁ same oct of coitus.

Superfetodtion :
® Not seen in humans.
* 3 ovareleased in & different cycles § Fertilized by a ditterent acts of coitus.

* In humans : Superfetation possible fill 14-1b weeks of pregnancy (OnM theoreticol).

Changes in decidualization :
Hormone responsible : Proges‘cerone
l. Secre’corﬂ changes in endometrium.
3. 1 thickness of endometrium (0-lamm d/t stromal edema. (Most importont
histologjical finding.
- n non-pregnan’c female dur ing secre’corg phase (o).

Obstetrics * v1.0 - Marrow 8.0 * 2024



272 - Fundamentals of Reproduction

----- Active space ----- Blastocyst

0:58:10

FATE OF BLASTOCYST

{

Inner cell Mass (anb@ob\as’c) :
®* Forms all 3 germ la{jers.

!

TY'OP\’\OUQS\’
on da5 8 ofter fertilizotion

. Embrﬂo proper is Sormed ‘L

bg inner cell moss. c,BJcoJ«ophoblas’c

i

Sﬂncgﬁo’crophoblas{’ :
° Hormone \‘rac’corﬂ

{

villous ’crophob\as’t

{

Near decidua bosalis

colled chorion laeve

Forms
Forms

Chorion $rondosum :
Villi like structure

Forms

Fetol side of placenta

Chorion laeve

Fetal Membranes

extrovillous ’crophob\as’c :
Prevents pregnancy induced HTN

Rest of villous trophoblast :

Fetol membrane : Chorion

l of placento.
* €9 hCs, heL.

Ports of decidua

01:06:10

Chorion :

* Formed by chorion laeve (cﬂ%o’crophobias’c).

* Outermost fetal membrane.

* Formed earlier than amnion (Da3 8 after fertilizotion).

Amnion :
* Formed b5 ectoderm.
* Innermost fetal membrane.
* Doy o ofter fertilizadion.

Yolk Sac :

* First site for fetal hemodopoiesis.

* Source of A ¥e’copro’cein.

® Avascular.
° No nerves or lﬂmphaﬁcs.
° Gives tensile s’creng’ch.

Obstetrics » v1.0 » Marrow 8.0 « 2024



Fertilization and Implantation - 273

Alantois: Active space -----
Diverticulum which connects h'mdgu‘c ‘o connec’dng stolk.

Note :
°* membrone rup’cure —» Membrane releases Pa&a —» Accelerotes lobouy.
dur'mg lobour

° Layers pene’croeced dur'mg oamniocentesis (Outside 4o inside) : 1b-18 weeks.

L SKin. S. endometrium (OC + DP :
3. Abdominal wall muscles. Deeaidua. Vero).
2, Uterine seroso. . Chorion.
4, maome’cr'\um. 7. Amnion.
Preimplantation Genetic Testing 01:13:35

bone only in assisted reproductive techniques.

Indications :

I one or both parents are carriers of any Sene’cic disorder : Advise \VF
Genetic ’ces’c'\ng before implantation
On\g heal‘chg 2580’@3 will be transferred into uterus

Disease tested :
* monogenic disorders :

- Sickle cell anemio. - %s’cic Sbrosis.
- Thalossemio. - muscular dgs’crophﬂ.
. nneup\oidg.

* Structural rearrangement of chromosomes.
- 0. Boloanced tronslocation.

° HLA ’cgp'ms.
sPecimen :

® Polor bod3=
- Drowbock : Onl5 moternal inherited disorders con be tested.

* plastomeres (Cells of inner cell mass) : May harm the Petus.
o Trophec’coderm : pest madterial.

Obstetrics » v1.0 « Marrow 8.0 - 2024



274 - Fundamentals of Reproduction

..... Active space - TERATOGENIC EXPOSURE OF FETUS

Fetal Growth Period & Radiation Exposure in Pregnancy 00:00:50

Fetal Srowth period:
Coleuloted from : Day of Lertilizokion.

‘Growth Period. ~ pefnition ~ pPpplied aspect
Tera’cogenic exposure : All
. Period of fertilised ova | Upto a wks after doy of fertilization. | or none law Getus either
escapes injury/aborts).

_ _ 2-8 wks after fertilization (5" -10" ,
a. &mbrgomc per\od most teratogenic period,

week of pregnancy .

3. Fetal period > 9 wke ofter fertilizodion.

Radiation exposure in pregnancy :
mouimum permissible exposure : S Rad (0.0s 6\5).

Compl'\codr'\ons :

o. > S Rads exposure : b. 2 10 Rads exposure (= Ol 6\5) :
* 1Risk of congenital anomalies. * Fetol loss/abortion.
V(S

°* ntellectual disab\lkﬂ.

Absolute C/1 in pregnancy :
* godolinium enhanced MRJ.
® Rodiococtive iodine.
* Radio opague/paramagnetic contrast agents.
X—Rag . , ;
Avoided in pregnancy -[: Accidental X—Qag in pregnancy :
€T Ston )
* Continue the pregnancy,

® ULp‘co a X—rags : £0.S Roas.
Inaging studies with no effect on fetus :

l. USG,

a. MR\

2. Dental X—Qaﬂ.

4. CT scan (Not involving pelvis/abdomery.

Obstetrics « v1.0 « Marrow 8.0 - 2024



Teratogenic Exposure Of Fetus - 275

Teratogenic Drugs 00:08:48  _____ Active space -----

CATEGORY X DRUGS
Teratogenic drugs absolutely /1 in pregnancy,
I Androgens/ Testosterone.
3. Des (synthetic estrogen).
3. Warfarin.
4. ACe Inhibitors.
S. Tetracyclines : Discoloradion of bone § teeth.
. Thalidomide.
7. Lithium.
8. Volproate : CNS defects, NTDs, congenital heart disease, cleft lip/palote.

TERATOGENIC DRUGS § MALFORMATIONS

l. Aleohol :
Fetal aleohol syndrome (FAS) :
mnemonic : §oo’s famous beer bar.
L 3 S
- M;; Epicanthal folds * Growth restriction.
N FON — Short * Abnormal facial feotures : Smooth phittrum, thin vermillion border,
abnorm‘allfws S\-, -, /'} palpebral fissures small epican’chod folds.
Indistinet ¥ Flat midface ) :
philtrum T andd. HobE wosé * Abnormal brain development, wcrocephodﬂ.
Micrognathia & ~— Thin upper lip * Abnormal behavioral development : Cognitive impairment.

Fetal olcohol syndrome

Fetal hﬂdan’coin sgndrome :

o. midfociol h5p0p|as'\a.
a. Phenutoi
- FPOARRILIION b. upmmed nose.
¢. Distal digital hypoplasia. * cardiac defects.
2. ACE inhibitors/ARBS Oligohydramnios in the and trimester.
o Crux of heart * gbstein anomaly :
4, Lithium : ),
Antorior PO - Apical displacement of tricuspid valve —» Tricuspid
Normal regurgﬂ'a‘don.
Medial { . .
chordae  Anterolateral - Q‘Sh)( odrial enlargemen’c.
papillary muscle ~ Crux of heart * Neonate : Floppy baby syndrome, diabetes insipidus
ﬂ:ﬁﬁ::d hgpoglﬂcemia.

Ebstein's
left-sided

ebstein anoma15 zchocardiographa 2Ty ricuspid regursi’codﬂon

Obstetrics « v1.0 « Marrow 8.0 - 2024




276 Fundamentals of Reproduction

LG Teratogenicity

S. 1sotretinoin microtia/anotia, CNS defects, cle®tip/palate.

* Phocomelia. (Proximal limb amputation).

6. Tholidom
domide . Stillbirth.

Phocomelio

DiSalo %\qmo‘r ome
* Chondrodysplasio : Defective cartilage formation.
* Stippled epiphgs'\s.
* Nosal hBPoplas'\a.
® CNS: Corpus callosum agenesis, microcephalg.

¢ Codaroct.
Depressed n bridge Stippled epiphysis
8. Methotrexote Craniosynostosis : Clover lead skull.
9. Tamoxiten (SermM) & Sl ey ol
Note : - Vaginal adenosis

- Croniofaciol defects.
- Ambiguous 3en’\’caha.
° mother : endometrial cancer.

minimum time gap b/w stopppage of tamoxiten and
pregnan% ¢ 3 months

* moebius syndrome : 6™§ T"nerve palsy,

* Limb reduction defects.

10. misoprostol * Applied aspect :

- ¢/\in Tland Ta.

- T3:can be used for cervical ripening

* >33 weeks : Premature closure of ductus arteriosus.

Il. Indomethacin
° £33 weeks : Tocologhc of choice.

Note :

Pheng’co‘\n
Distal d\g'\’ml hﬂpoplas\a/ mpu’ca’don -C

Amniotic band sgndrome

Obstetrics * v1.0 « Marrow 8.0 + 2024



