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- 1

GAMETOGENESIS

Basics

Primordial germ cell (P&C) :
* Pleuripotent cell.
* Gives origin to male § female gametes.
* Produced by cells of epiblast during 3™ week.
* migraes to yolk sac by 4™ week.

* migrates to genital ridge (sonads) by S week.
Thgmus
(Anterior

Koke. & mediastinurm)

* Pre—embryonic period : 0-3™ week. Alantois
ontol

* embryonic period : 28" week.

- e

* Fetal period : 9" week-birth. Socrol region : s " senital ridge
(1> (Future gonads)
gmbryo
Type of cell Description example
Pleuripotent cell Ability o Form all germ layers. Primordial Germ cell
gach cell

Totipotent cell | Ability o form entire embryo § extraembryonic tissue. (Up to 8 cell stooe)
Up +o 8 cell stage

mMultipotent cell Ability to form = | cateqory of cells. Hemadopoietic stem cells
Oligopotent cell Con form | category of cells. vascular stem cells
unipotent cell Forms only | type ot cells. Hepatic cells

Applied Aspect :
. Cxan'\opha;rﬂngeal ferotoma. : D/t abnormal migrodion of P&C to neck.
° Sacrococoﬂgeod terotomo :
- Causes :
I Abnormal migradion of PEC to sacrum § COCCYX.
a. Persistence of primitive streok.

Scxcrococc%eod terotoma
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. - Embryology

mitosis v/ meiosis

nmitosis

meiosis

O

Porent cell (46 chr)

Parent cell (46 chr)

equational i
Type of division S e
Daughter cell Doughter cell Daughter cell Daughter cell
(46 cho) (46 chn) (a2 chr) (a2 chp)
occurs in BOdld cells Germ cells

Cross\ng over

=)

(Daugh’cer cells resemble parent cello).

(+) exchange of chromosome moteriol
(Daughter cells dont resemble parent cells).

Age ok Female : Introuterine life.
occurrence mole : Atter pubertu.
Oogenesis 00:12:15
PSC reaches ovary bﬂ Sth week.
Oogon\um
Jr mitosis
All oogonia. become 1 oocyte By S 7" month)
‘L&n’cers mMeiosis |
Oomple’ces prophase
enters res’c'mg (Diplo’cene) phase ond remains there until Pube(’tb.
After puberty : 1° oocute.
meiosis | resumes |
ay oocyte Ist polar body
enters meiosis 1\
Completes prophase § metaphase
Polar boo\5 :
Arrested in me&aphase Lor 34 hours * Cells without ct”cop\asm.
o _ . * D/t unequal division 0%
Ovuladion : &roafian follicle ruptures to release a oocg’ce. ey toplasm.
Sperm en’crﬂ within aArg hours of metaphase arrest.
v @ S
a’° oocﬂ‘ce compj\e%es meiosis I\ Corpus luteum Lormed from the ruptured 3ma¥\an Pollicle.
Ovum a™ polar body Persicts for 14 dows.
=PEM Fertiizotion

2ygote (Fertilized 683)

shrinks to form white scar (Corpus albicans).
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Gametogenesis - 3

Spermatogenesis 00:22:02

P&C reoches testis

!

enters dormont phase until puber{'g

Alter puber’cﬂ PaC : sperma’cogomum

mitosis (57 cycles of division)
o sPermoecocg’ce

nmeiosis |
8° Spermatocyte a" Spermatocyte
’ |
£ : l meiosis I\ l l
Sperr}na’dd Sperri‘noecid Sperimoddd Sperr,na’cid

Spermiogenesis (Qearrangemen’c of orsanel\es)

v v

sPermoecozoa Sperma’cozoa S.permoecozoa SPermoecozoa

* Site of meiosis in males : Seminiferous tubules.
* Site of moturation of sperm apididgm\s.
* Site of capacitotion (COndi’doning) of sperm : Female genital tract Gin -8 hro).

Ditferences between spermotogenesis § cogenesis :

Spermotogenesis Oogenesis
Process beqins At puberty In intrauterine lite
Polar body formadion Absent Present
| primary sperma’cocﬁ’ce | primourB oocﬂ’ce
Gametes formed l i
4 Spermoadtids. ovum.

High Yield Points :
. Spermatogenesis completed in 74 daﬂs 7 4 daﬂs > L0 dags.
a.a° oocyte in metophase arrest for a4 hrs.
3. Viability of sperm in female genital tract for 48 hrs.
4. most fertile period : & doys before ovulotion Hill | doy ofter ovulotion.
S. Indicators of ovulation :
o. Lk surge : Occurs 36 hrs before ovulation
b.LH peak : Occurs 13 hrs before ovulation > ok the time of ovulation.

Anatomy + v1.0 - Marrow 8.0 - 2024



. - Embryology

..... 1T AND 2¥° WEEK OF DEVELOPMENT

1st week of development 00:00:16

S’cages :
Day 0 : Fertilizotion (n ampul\a). (“M‘; %‘2
¢ \

1a-a4 hr ofter ovulodion : 7-58°J‘€

{

Days 3-4 Day 2 (2-cell stage)
Doy !:a cell — ay :

Jr ~ ; SN Dy 1 (rypot)

4 cell

}

Dag 3 : 8 cell

\{| payo

y morulo. g) =

o cell (o > 8 cell®)
' Y L) o
Doy 4 : 33 cell = Advanced morulo. .
(enters uterine ca\/'\’ckp.
'
uterine Sluid enters advanced morula.
| Forms

Stages ot fertilization

DOLB A-S ﬁlaS*OCSS‘t B —— ’Daﬂ b-T: \mplom-ka’don,
. elas’cocgs’c is implanted in endometrium.
° ends b3 dag 1O0-1l.

* eleeding a/t erosion 0% endometrium (Hartman sign.
6\&5&005'3& :

embr 50\0\0&5’( : 2ono. pellucida :

* Prevents implantoadtion
9( Polﬂspermﬂ.
° Disappears b\j da5 S

° Inner cell moss

°* Forms embrﬂo.

Trophob\as’w
~* Outer cell mass

° Forms placen’ca,

Anatomy - v1.0 - Marrow 8.0 - 2024



1st And 2nd Week Of Development

endometrial ca\/'\’%
Decidua. (Endometrium in pregnancg)

Gestotional sac (elas’cocgsk) :
* Introdecidual 3\80.
* Implanted in deep \ager o?

deciduo.

Second week of development 00:13:15

Blastocyst (S8 celle)

$eparoeced b5 ex‘craembrﬂomc mesoderm

/ y

i rophok{nlas’c (53 cell®) ‘Eﬂ\br\LjOTaS’( (5 cel®
- | } { }
Syneytiolayer Cytolayer gpiblast Hypoblast
CeLLS:
&mbrgoblask ;
P

F i Amniotic cavity \

; X‘% gpiblast: Column cells.
g JNUNU L | (Dorsal aspect)
] /] Hﬁpob\as’c : Cuboidal cells.
(ventral aspec@

exocoelomic membrone :
SRpIRIS, BRI, Double bubble/double bleb sign :
v Armniotic ca\/'\kg.

° D/t
S 1° 50\K socC.

Anatomy - v1.0 - Marrow 8.0 < 2024



6 - Embryology

Trophoblas’c 2

Lacunoe filled with blood :
* Blood diffuses into —>Uteroplacental

Amniotic ca\/ihj

embrgoblas’c. circulotion
estoblished bﬂ
oy IS.
Cﬂ&o&rophoblas‘c :

* well defined cell membrane+

Sgr\ckjﬁo’«ophoblas’c :
* Cell wall absent.
* multinucleated,
® Produce hormones in pregnancy.
® grodes endometrial Slands and vessels.

Formadion
of Heuser’s

membrone

totrophoblost
CAjrorep

ngoblas’c Sang’do’crophoblas%

zpiblas’c Amnion

elas‘co%s’c ca\/'\’(ﬂ

uterine

ca\/'\’(g

Anatomy - v1.0 -« Marrow 8.0 » 2024



1st And 2nd Week Of Development - 7

ax’cmembraon‘\c mesoderm :

Cav‘\kg

Undivided part of gem (cwﬂ-ﬂ is not formed).
Oonnec’dng stalk —» Forms umbilical cord,

ex’craembrgonic mesoderm derived $rom :
1° yolk sac > Hypoblast > gpiblast.

Splanchnopleuric laﬂer : Outer lining of 50|K soc.

HCS :

Produced b5 : sﬂncgdo’crophob\as’c.

Function @ stimulotes produc’don of proges’cerone (essentiol 4o maintain pregnancﬂ).

e o » Maternal blood : By gh doy. Or Ist doy of
f <: mMoternal urine : 65 9-10" daﬂ. missed per'\od.

—_— < Normal intrauterine pregnancy : every 48h.
e n
3 ectopic pregnancy : Absent (1 but doesn*t double).

Soma‘copleuric |c\5€r : Quter laﬂers of amniotic cavi’cg.

o Criticol Value ¢ 4000 1. <: Normal intrauterine pregnancy : Gestational sac visible.

8c’cop'\c pregnancy : Gestotional soc absent.

Anatomy * v1.0 + Marrow 8.0 « 2024



8 - Embryology

----- Active space ----- 3RD WEEK DEVELOPMENT

events in 3™ week :
* gostrulation : Formodion of germ \aaers.
* Neurulotion : Formodion of neural tube.

apiblas’cs : Columnay cells.

Primitive streak (Todl end of embrgo) :
* Formed bﬂ proli?em’don ot epiblosts.
* Forms ok 14/ist doy,

Hypoblast : Cuboidal cells. * Indicates beginning of gastrulation.

Prechordal plate (indicates future head end) : Columnar hypoblast cells.
l Forms

Qup’(uures

oro/b h b
ro/buccop ourgr\geod membrone vy

Oral cowi’rB.

Prochordal plo@ce

De\/elop'ung notochord

Primitive knot
Primitive streak

Cloacal membrane

Gastrulation 00:04:55

Primitive

* Formoadion of oerm louers. Amnioblasts streak
9 k)

* Occurs in 3 week in
cranio-caudal sequence.

AAAAAA

: e & ,
* Al germ layers are derived  \ntraembruonic Sk % -
%O[SY\ \b‘i{' mesodegm w;’ q ‘ f 3 wm % elo)e
e'P ‘ .»&';\ TW\A‘“ (’\j}\fﬂ %
xSl

Hﬂpoblas& being endoderm Exkraembrgomc
displaced loeceral\g mesoderm

Anatomy * v1.0 - Marrow 8.0 - 2024



3rd Week Development - 9

C—.\erm[\aﬂers ----- Active space -----
endoderm : mesoderm : ectoderm :
Ol germ lo%er to be formed. o gt germ lager to be formed. * Lost germ \aﬁer to be formed.
* Develops from epiblosts. * Develops from primitive streak. * Develops Lrom remains of epiblast.
* Replaces all hypoblosts. (gpiblosts)
— ectoderm
.' =
% : \ mesoderm
— endoderm
LO&BY‘O&] \n’cermed\oece Par oxiol Mo«kochord :
mesoderm  mesoderm  mesoderm e midliine mesoderm.

* Derived $rom primitive streak (gpiblast).
* Disappears and forms :
- Nucleus pulposus > Rpical hgamen’c of Dens.

ﬂpphed aspec‘c :

¢ pPersistence of notochord — Chordoma (C,ongeni’cod tumor).
mesoDerMm

Paraxiol mesoderm Laterol
mesoderm
Loteral
mesoderm . :
Splanchnopleuric — A A

Intermediote mesoderm :
* Forms urogeni’cod SSSJcem :
- H\dneg.
- gonods.
- mesonephric duct.
- Para mesonephric duct.

Anatomy * v1.0 - Marrow 8.0 - 2024



i - Embryology

_____ Active space - Paraxiol mesoderm :
Forms somites in cranio—-caudal sequence.

Somites ¢

* Sequence of formadion :
- Occip'\’cod — Cervical — Thorocic — Lumbor —» Sacrol —» Ooccﬂgeod.

* Somatic period : 40" doy — Bt do%/ s* week.
- I* pair formed on 30" day —> 3 pours/ dow,
&.8 : Da' P4 podrs —> Daa= Nl pours —> Da3= 10 podrs — D35= 43-44 pours.

~ Application : To predict day of development by counting number of somites.
* After S™ week : Few ocCipital § coccygeal somites disappear and are reduced

to 37 pairs Remain constand).

Subdivisions :
Notochord
— ectoderm

i
I
Loteral I
mesoderm
mesoderm -
! L
Intermediote Paroxial endoderm
mesoderm mesoderm
Somites
Sclerotome : m50’come : Dermotome :
® Forms axial skeleton ® Forms skeletal °* Forms dermal
(Vertebro). muscles. layers of skin.

® Surrounds neurol
tube g notochord.

Preocc'\pi’cod somites : Cervical somites :

Occipi’cod somites :
® Tongue muscles. * extrooculor muscles. . D\aphmgm.
(Phrenic nerve : ¢ G, C/Q.

Anatomy ¢ v1.0 « Marrow 8.0 » 2024



3rd Week Development - 1

Loteral mesoderm :

Cawity : Forms body cavities (Pericardial, Pleurol, PeritoneaD.
Divided bU coo/'ﬂg into :

v v

Splanchnopleuric lager/ Cardiogenic loyer : Somadic |aﬂer :
Forms : Forms ¢
. Splanchnopleuric layer of body cavities. . Somodic layer of body covities.
a. Cardiac muscle § smooth muscles. a. Appendicular skeleton
2. Heart tube. - upper limb/lower limb
bones.
Note :

* Heart beok : Starts bg al dag.
* Cardioc activity : Visible on Us& b5 "1 week.

Development of Placenta 00:27:32
Develops Lrom both maternal and $etal contribution.
Chorion :
@ &p'\blas’c
W Hypoblast
a

l. ‘ax’craembrgon'\c

mesoderm . :

a~ Chorionic villus

a. cutotrophoblast

bl '_|° Chorionic villus L 2° chorionic villus
2, Sﬁn%ﬁo’crophoblas’c

+

Blood vessels

Anatomy + v1.0 « Marrow 8.0 + 2024



__________ Chorionic villi :

. F'mger like prqjec’dons.
* Fetol contribution of placenta.

Cg%o‘crophoblas’dc shell

(:?_ﬂ,

A
) R

mMotermal blood vessels

vosculayr

locunoe

Chorion :

2, Sgncg’cio’crophoblas’c

a. Cﬂ’co’crophoblas’c

} — Deciduo—» Maotermal

bosalic contribution

L Vilous — Fetal

chorion contribution

I Ex’craembrﬂomc : : 4
mesoderm Pr\marg : Secondar5 : Ter‘dourg
chorionic chorionic chorionic
villus villus villus
Decidua. :
endometrium during pregnancy;
Pouvts : usG :

Double decidual sac sign :

Decidua par‘xeml iS

Decidua bosalis :

Opposite to
decidua copsularis.

Decidua copsularis
B/w fetus § uterine \

cavi’cB.

uterine cowi’cg

Anatomy * v1.0 « Marrow 8.0 «
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HISTOLOGY : PART1 - Active space -~
Epithelium 00:00:17
TYPES
v v
Simple Compound
(One layen (multiple layers)
‘ Simple epithelium :
Feotures Simple squamous Simple cuboidal Simple colunmnay

Leng’ch : Breadth of cell

S-S Y= re

Length < ereadth

‘@loielol@)

Length = Breadth

0/010/0)0]0(0

Length > ereadth

Nucleus Flot Round glongoted
Function exchanoe Secretion Secretion
(rnemonic : 280)
; (Mmnemonic : TOK)
Bowman’s copsule _ . Stomach
Thgrmd Pollicles
Seen in Blood vessel . : Large intestine
&erminal epithelium of ovary
Body cavities . uterus
Tubules of H\dneg
Alveoli

Pseudostratified epithelium :

s\ngle |a56r of cells with nuel

Appears stratified (Pseudostratified)

:

Pseudostratified cilioted columnar :

Trochea
Seen in
‘ <: Bronchus

ei ourranged ok diffSerent levels

o ep'\ehum

Pseudostratified epithelium
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Compound/stratified epithelium :

: Strotified Strotified Transitional/
Features Strotified squamous
cuboidal columnaoy urothelial cells
_ umbrela/inverted
Apical layer Squamous Cuboidal Colunmnoy i
U’ shoped cells
Intermediote layer Polygonal cells
Bosal layer Columnoy cells
® Skin
* Tonque Ducts of : * uUreter
. * Tonsils * exoerine mMembranous § | * Urinary bladder
Seen in
* &sophagus glands penile urethra. | ¢ Prostatic
* Lower part of anal canal | * Sweodk glands urethra
e Vag'ma

i n P'\Cod lager : Squamous (Flot nucleus)

Apical layer : umbrello/

Intermediote : Polﬂgonal
inverted ‘W shaped cells

- Basal layer : Columnar
Intermediote lager :
Pol%onod cells
Bosal lager :
Columnay cells

Strotified é&ua}\:wus epi‘cheliumz
SURFACE PROJECTIONS

microvilli :
* les surface area.

Villi

® Seenin:
- Small intestine (F\bsorp’cion).
- &all bladder (torage).

microvilli

&n’cerocﬂ’ce |
Cilio.:
Function : mo’d\\’cﬂ. ‘

o Simple cilioked columnay :

(‘Xﬂp’c

Lumen of small intestine

®* Seenin:
- zustachian tube.
- middle eav.
- Ventricles of brain.
- Fallopion tube.
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