i id = )

: "
e g e e, e Ayl




‘ 1

GAMETOGENESIS

Basics 00:00:50

Primordial germ cell (P&C) :
* Pleuripotent cell
* Gives origin fo male § female gametes.
* Produced by cells of epiblost during a™ week,
* migrates %o yolk sac by 4% week.
* migrates to genital ridge (gonads) by S week.

Thgm - r~) s =§
- ' A 0 o
_ (Anteriay; 9:2” }J}{il.com 2 \)/ o ) -
Note : mediastinum) (\:\\\f W /4 [ex
& _ . . : (—q™d K R / At
Pre—embryonic period : 0-3™ week. S
* embryonic period : 3"-8" week. | , \ ‘
* Fetal per'\od: o' week-birth. ' Saeral region : &enital ridge
. (Future gonads)
gmbryo
Type obeel, fi L - ~ Description B o é mple
Pleuripotent cell Ability to form all germ layers. Primordial erm cell
gach cell
Totipotent cell | Ability to form entire embryo § extraembryonic tissue.

(Up o 8 cell stage)
multipotent cell Ability to form = | cateqory of cells. Hemadopoietic stem cells
Oligopotent cell Con $orm | cokeqory of cells. Vasculor stem cells

Unipotent cell Forms only | fype of cells. Hepatic cells

Applied Aspect :
* Craniopharyngeal terakoma. : D/% abnormal migration of PEC to neck.
° Sanrococoggeal teratoma
- Couses : ‘ '
. Abnormal migration of P&C to sacrum § cocCyx.
3. Persistence of primitive streak.

$woww55ew teratomo.
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Embryology

mitosis v/s Meiosis

j mitosis meiosis
Parent cell (46 chr) Parent cell (46 chr)
gquational i
Type of division lm to ‘ Qe.du#m
@ WASION O G leiSlon O
Daughter cell Daughter cell Daughter cell Daughter cell
(46 cho) (46 cho) (33 chr) (33 chn)
Occurs in gody cells Ggerm cells
(=) (+) exchange of chrompsome material
Cxoss'\ng over ) : e
(Daugh’cer cells resemble parent cells). (Daugh’cer cells dont resemble parent cells).
Age ot Femnole : Intrautterine life.
occurrence mole : Ater puberty,
P&C.reaches ovary b3 Sth week,
Oogonium:
¢ mitosis
Al ooS‘onia become I° oocyte @Yy 57" month).
‘ lEnkers meiosis |
Completes prophase
enters res’dns (Diplo‘(ene) phase and remains there until pubertg. ;
Atter puberty: 1° oocyte.
meiosis | resumes |
a2 ooc\nj’ce‘ . Ist polar body
gnters meiosis I\ i
Completes prophase § metaphase
¥ i ki Polarbody:
Arrested in metaphase $or a4 hours * Cells without cytoplasm
o - o * D/t unequal division of
Ovulation : Graafan follicle rup’cures to re\ease_ a® oocyte. cutoplasm.
Sperm entry within a4 H()lurs i# metaphase arrest. ‘
v @ ICHR |
a’° o;)cg’ce complle’ces meiosis N Corpus luteum formed from the ruptured 3ma“an I‘fol\icle.
Ovum a™ polar body Persists for 14 days. 3
SPET Eertilrzation

shrinks o $orm white scar (Corpus albicons).
2ygote (Fertilized 335?
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Gametogenesis 3

Spermatogenesis ' 00:22:02

P&C reaches testis

enters dormant phase until puberty

l

Atter puberkg P&C : Spermotogonium

mitosis (-1 cycles of divisior)

1° Spermatocyte
meiosis |
a’° Spermatocyte g 20 a° AsperToecoclj’ce
l . l meiosis 1) l l
Sperrlvn’c‘\d SPerrlna’cid : Sperlmoedcl Sperrlnoedd

Spermiogenesis (Mrwge@n& o o‘rsanel\es)
v I’ ¥

Spermatozoo. Spermatozoo. spermoec'ozooL Spermatozoo.

s4scelcrSINB. O BARIOSIS N Males "Sem'\n'\%rous' ’tuﬂbules. :, :
* Site of maturation of sperm Zp\d\dgm\s B e
* Site of capacitation (C,ondrhonmg) ot sPerm Femole 3en|’cod ’crac’c Gn 6-8hre).

Ditferences between spermatogenesis § wgeness :

Tas Spem’coqeneS|s : Obqeneéié
Process begine | . ptpuberty | In introuterine lite
Polar body formodion ~ Absent 7 Present
| primary spemoecocg’ce I pr'\mo.rB oocg’ce
Gametes formed
4 Spermodids. owum.
H'\gh Yield Points :

I SPerm’coseneS\s comple’ced in 74 dags 7 b4 doujs > too da5$
a.a° oocﬂ’ce in metaphase arrests for a4 hrs,

3. Viability of sperm in femoale genital tract for 48 hrs.

4, most ¥er’cile period : & c\ags before ovulotion *ill | dag ofter ovulotion.
A{S Indicators of ovulodion :

ouLH surge : Occurs 36 hrs before ovuladion | !
b.LH peak : Occurs 13 hrs before ovulaion > o the time 0§ ovulation.

[ Feedbac
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4 - Embryology K

----- Aot space 15T AND 2> WEEK OF DEVELOPMENT
1st week of development ~00:00:16
Stages : W o
Day 0 : Fertilization (in ampullo). ™A P&

| i

1a-34 hr after ovulation : ygote
' - ;
Doy 14 cell . S =
4 cell
'
Day 3: 8 cell
v morulo.
b cell (6 > 8 cel®)
.
Doy 4 : 34 cell - Advanced morula.
(Enters uterine cavity.
v
uterine fluid enters advanced morulo.
| Forms. khanirfan0392@gmail.com
Doy 4-5 6las’coc53’c. — > Doy b-7: Implantadion.
* Blastocyst is implanted in endometrium.
* ends b3 do.5 lo-1.
* eleeding d/t erosion of endometrium (Hartman sigr.

Stages of fertilization

elas’cocgs’c :

anbrﬂoblast :

‘ 20no. pellucida ¢
* Inner cell mass

* Prevents ‘\mplanm’don
Tipllysperiny,
* Disappears b5 da5 S.

* Forms embrgo.

Trophoblast :
* Outer cell mass

* Forms p\acen’ca.

Anatomy *+ v1.0 * Marrow 8.0 « 2024 Page 1/4
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1st And 2nd Week Of Development

usq :

endometrial cav1’<5
Decidua. (Endometrium in pregnanc\\j)

Gestotional sac (Blastocyst) :
* Intradecidual sign.
* Implanted in deep layer of
deciduo.

Second week of development 00:13:15

Blastocyst (58 cell)
|
Separated b\lj ex’cmembrgonic mesoderm

Trophoblast (53 cell®) | embryoblast (S cells)
{ i {
55nc5+iola5er ‘ cgcolaﬁer zpiblas’c Hijpoblas’c
CeLLS:
Embrﬂoblas& -

Amniotic ca\n’ck,

iblost Column cells.
1000001 \ P

(Dorsal aspect)
cl°1°1°L°1_ /1 Hypoblast : Cuboidal cells.
(Ventral aspecd)
&xocoelorﬁic membrane :
Squamous cells. Double bubble/double bleb sign :
g s < nomn'\o’c‘\c cav%i-b.
8 I 501!« soe.
0
o
@
O
L
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6 - Embryology \

Wophoblask :

----- Actlve space -----

Locunae flled with blood :
s X * Blood difSuses into —>Uteroplacentoal
Ariniotic C&V\J{ﬁ embrgoblas’c. circulotion

estoblished b5

cgto’crophoblast :
* well defined cell membrane.

%ncg’do’crophok;las’c :
* Cell wall absent.
* multinucleated.
* Produce hormones in pregnancy,
* erodes endometrial glands and vessels.

%&Wophoblast
53nc5’cio{rophobla§

Amnion

~Blastocyst cavity

uterine

cawi’cg
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1st And 2nd Week Of Development - 7

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

ax’craembrﬂonic mesoderm :

COM’(B

undivided part of gem (C,avkﬂ is not formed).

C,omec’dns stalk —> Forms umbilical cord.

ax&raembrfjon\c mesoderm derived from :
1° Yolk sae > Hypoblast > epiblast.

Splanchnopleuric laﬂer : Outer Iir\‘\ng of 50|H soc.

HCq:

Produced b3 : 55005ﬁo’crophoblast

Function : stimulokes production ot proges’cefbne (essential .’co maintain pregnancg).

Asson; : 10
. " <: Madernol blood : &y g day, Or Ist doy of
i - Modernal urine : 8y 9-jo™ doy. ] missed period.

Soubl <: Normal intrauterine pregnancy : every A8h.
[ ] i % [
"3 gctopic pregnancy : Absent (1 but doesn’t double).

* Critical value ¢ 3000 U

- 2000 U < Normal intrauterine pregnancy : Gestodional sac Visible. '
- ™ ectopic pregnancy : Gestational sae absent.

Anatomy + v1.0 - Marrow 8.0 - 2024
648c85cfee3b03a74e182fab
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Somadopleuric |o\5€r : Quter laﬂers o% amniotic co.vik}j.
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Embrydlogy khanirfan0392@gmail.com

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

e,vents in 3™ week :
* gastrulation : Formadion ot germ Iagers
* Neurulation : Formadion of neural tube.

&piblasks; Colurmnar cells.

Primitive streak (Tail end of embrgo) s
* Formed bg proliferation of epiblasts.
* Forms ok 14*/1s" day,

Hy pobl ash riiboidal cells, * Indicotes beg'mn‘\ng o% gastrulotion.

‘Prechordal p\o&e (ndicotes Suture head end) : Columnar hﬂpoblas’c cells.

l Forms pisin
es :
~ oro/! buccophafgngeal membrane e oral cawrkB
e ] |

Prochordal plate

DéVeIopin3 notochord

Primitive Knot 1 oea

Primitive streak

cloabal membrane

Gastrulation 00:04:55
1 Primitive '

* Formadion of germ layers. Amnioblasts streak ' epjolast
* Occurs in 3 week in v o l

¢4\)\)

cranio—caudol sequence. vx\
* All germ layers are derived m&memb{gomc
$rom epiclast. - mesoderm

ngo\?last being  endoderm . ax{raanbr5onic
displaced loterally mesoderm

Anatomy + v1.0 -Marrow 8.0 - 2024
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% 3rd Week Development - 9
(M)
(D)
L
L—_l germ Iagers ----- Active space -----
endoderm : mesoderm : ectoderm ¢
* " germ lauer 4o be formed.  * a™ aerm lauer o be formed. * Last germ layer to be formed.
z
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‘ 3rd Week Development - 9

.
b |

Germ |<15€\"$ ----- Active space -----
endoderm : Mesoderm : ectoderm :
* 1" germlayer fo be formed.  * &™ germ layer to be formed. * Last germ layer to be formed.
* Develops from epiblasts. * Develops from primitive streak.  * Develops from remains of epiblast,
* Replaces all hypoblasts. (eplblasts)
[ ectoderm
:
1

D:‘ Sl

Loderal Intermediote ' Paraxiol £ x Notochord :
mesoderm  mesoderm  mesoderm * tidine tnesodervs

‘—‘Eno;lodem |

- * Derived from primitive streak (gpiblast).
® Disappeqrs ond forms : khanirfan0392@gmail.com
= Nucleus pulposus > Apical ligoament of Dens.

Applied aspect: - S "

* Persistence 0% notochord —> v(‘,hordon‘nou (Congenital fumon).
MESODERM " '
Paraxiol mesodem Loteral
——Somoatic layer—©&__ e
Lokeral | :
e —Sp\and'\nopleuric— A
layer
Intermedioke mesode%m :
* Forms urogen'rtal sgstem :
- Hidhe5.
- gonads.

- mesonephr‘\c duct.
- Para. mesonephric duct.

Anatomy * v1.0 + Marrow 8.0 - 2024 Page 2/5
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..... Active space - POIrOXdal mesoderm :
Forms somites in cranio-caudal sequence.
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10 - Embryology

Paroxiol mesoderm :

----- Active space -----
Forms somites in cranio-caudal sequence.
Somites ¢
* Sequence of formadion : |
- 0cc'\pi’cod —> Cenvicol —> Thoracic —> Lumbor — Socral —> wc%eod.
* Somatic period : 30" day — 35" dag/ s* week.
- I pair formed on 80" doy —> 3 pairs/ dow,
€9+ D, 4 pairs —> O_ ¢ 7 pairs — D_ ¢ 10 pairs —> D, : 43-44 pairs.
- Application : To predict ola5 o} development b5 counting number of somites.
* After ™ week : Few occipital § coccygeal somites disappear and are reduced
to 37 pairs (Remain conston®. ! |
Subdivisions : :
s
' |
Lokeral I
mesoderm Ly—
R ‘ e
 Intermediote  Paroxiol ' ¥ endoderm
mesoderm  mesoderm
B ; Somites
" R R
' Selerotome ¢ m}jo’come : Dermotome 3
* Forms axial skeleton * Forms skeletal * Forms dermal
- (ertebro), " muscles. - layers of skin.
e Surrounds neural ' ‘ :
tube § notochord.
| . | l y |
Occipital sbhdi’ces : Preoccié'i‘cal somites : Cervicol somites
* Torque muscles.,  ® extraocular muscles. . Diaphmgm.
' : y (Phrenic nerve : C, C, €. |
S
@© Anatomy * v1.0 * Marrow 8.0 + 2024 . Page 3/5
64%0{%%03374(91 82fab .
lo7)
()}
LL ;
D 3rd Week Development - 1
Lateral mesoderm : | 648c85cfee3u0BaRtata2fab
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3rd Week Development - 1

Laoteral mesoderm :

648c85cfee3t0BaMfeto2fab
CA\/’\&Q + Forms body cavities (Pericardiol, Pleural, Peritonead.
‘ Divided bg Towi&}j into :
| | y
splanchnopleuric layer/Cardiogenic layer : Somadic layer :
Forms ¢ Forms :
. Splanchnopleuric layer of body cavities. . Somatic layer of body covities.
a. Cardiac muscle § smooth muscles. a. Appendicular skeleton :
3, Heart tube. " - upper limb/lower limb
‘ bones.
Note : |
* Heart beat ¢ Starts by as day, ' : , :
* Cordioc activity : Visible on USE by 61" week, j S L
Development of Placenta R 00:27:32
\ T
Develops from both matemal and fetal contribudion.
Chorion :
2 |
- epiblast
Hypoblast : , |
l. zx’craembrgonm _ :
mesoderm R : ) : : W B
a. cut o’&-ophoblas‘c : : 3"~ Chorionic villus g ol e
i—l Chorionic villus — 3" Chorionic villus
2. Sgncg‘do’trophob\as’c : ' : ;
+ : ; ‘
plood vessels : ' bl e |
|
Anatomy « v1,0 + Marrow 8.0 + 2024 | | S Page 4/5 .

L - Embryology

_____ Active space ----- Czhor’\on.\c villi ¢

N Fmger like prgjec’dohs.
* Fetal contribution of placenta.
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12 - Embryology

_____ Active 8pace —- Chorionic villi ¢
. Finger like projections.
* Fetal contribution of placento.
Cytotrophoblastic shell

0,

T— Decidua—» Makernal
bosalis  contribution

mMatemal blood vessels

Vasculor

3, Suncutiotrophoblost ~~ . W W |—vilous — Fetal
. 5nc5h OP 7 - \ ¥ ) 4 éhonon el

l i:x’cmembrﬂonic

648c85cfee3b03a74e182fab

mesoderm Ter’dar5
chorionic chorionic chorionic
Villus villus villus
Decidua :
endometrium dur'mg pregnancy,
Ports : usq
Double decidual sac sign :
Decidua parietodis
) i beciduo. basalis :
DeC\dU& CGPSUIM 1S ¢ OPPOSKG ‘o
&/w fetus § uterine o A —
coofu’cg. ? .
Uterine ca\/rk}j

a concentric r'mss :
® Inner : Decidua copsularis.
* Quter : Decidua poﬁetoli&

Anatomy - v1.0 « Marrow 8.0 - 2024
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khanirfan0392@gmail.com - i 4=

|
HISTOLOGY . PART 1 ----- Active space -----
Epithelium 00:00:17
TYPES
v 2
Simple (‘,ompomd
(©ne layen) (multiple layers
Simple ep'rthel'\um : | | |
| Feotures Simple squamous | Simple cuboidal sy smple columnar

Lengkh=6read’cho¥ce\\ e ‘ (°l0i°|°|°‘) JO’O‘O]O}OIO'O)

Length < ereadth Length = Breadth Lenath > Breadth
Nucleus _ Flo . Round glonqoded
Function gxchange Secretion ~ Secretion
(mnernonic : 360 .
‘ , (Mmnemonic : TOK) :
Bowman's capsule . . Stomach
‘ : ‘ Thyroid Lollicles ) ]
Seen in Blood vessel ‘ ] o Large intestine
AP, &erminal epithelium of ovary i
J Tubules of Kidney
Alveoli

columnar ep‘rkhel‘\um ‘
Pseudostrotified epithelium :
Single layer of cells with nuclei arronged ot difSerent levels

:

Appears strafified (Pseudostratified)
Fgeudostm’ci‘}\ed cilioted columnay :

%en in < i
O eronchus Pseudostratified epithelium

Anatomy « v1.0 « Marrow 8.0 - 2024 Page 1/7
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e - Histology

_____ Active space - COMpound/stratified epithelium :
e Strotified Strotified Transitionol/
Feotures Stratified squamous :
: i : _cuboidal columnar urotheliol cells
Y :
Apical layer Squamous Cuboidal Columnar u:n il e
W shaped cells
Intermediote layer Polygonal cells
Basal layer Columnayr cells
° SK“-\ ; ‘ .
* Tongque Duets of * Ureter
i * Tonsils * exoerine membmnbus% * Urinary bladder
seenin . :
* esophagus glands penile urethra. |'* Prostodic
* Lower part of anol canal | * Sweok glands | | urethra.
. Vagina .
1

, nPiCQl |a5‘er H Squou’nous (F\d.‘k nucleus)

: \n’cermediate : Pé)lggoml
asal loyer Columnar

SURFACE PROJECTIONS

microvilli :
* fes surface area.
* Seenin:

- small intestine (Bbsorption.
- &oll bladder (Storage).

Cilio.:
Function : r\’\o’c'\l'\{g.‘|

o S‘\mple cilioked columnar ¢

® Seenin:
eustachion tube.
middle eav.

\

\

\

\

Fod\opian tube.

[J Feedback

Vventricles of bradn.

Anatomy ¢ v1.0 - Marrow 8.0 « 2024

khanirfan0392@gmail.com
Apical layer : umbrella/
inverted ‘W shaped cells
Intermediate la5er=
. Polggonal cells
B Basal |a5er=
Columnar cells

microvilli

in’cerocg’ce

Crypt

Lumen o¥ small intestine

- Page 2/7
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Histology : Part 1 - 15

b. Pseudostratified cilioked columnar : Cilia.
® Seenin:
- Trocheo.
- Bronchus.
—y m . &
Pseudostratified ciliated
columnar epikhelium
GLANDS
Formed b5 : Secre’corg epi’che\ium ianSina‘cinS into connective tissue.
endocrine V/s exocrine glands : .
Features endocrine glands exocrine glands |
C,onduchns par{—
ducts)
Secre’corg park
Secretions Hormones enzymes
Ducts Absent Present
Secreted Via ploodstream ducts
Voscularity gndocrine > gxocrine

goblet cells :
* unicellulor 3lands.

* Secrete mucus Vio exocg’cosis.

mMucus is secreted ’chrough
open'\ng into ajrwa5

T5pes §
I. Based on number of duets :
S {
% Simp\e glands :
3 Secrete into single duct.
e
]

00mpomd Slands :

Secrete into mu}ﬁple ducts.

Anatomy ¢ v1.0 » Marrow 8.0 < 2024

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

Goblet cells —> Appear pole

on H § € stain
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16 - Histology

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

[ CIRE Simp\e > ducts
e £ Sy

branched 3|ands.
Simple bmncheo\ alveolar

l
\

A stage in development of slmple

|
|

—

648c85cfee3b02-~*2182fab

L
648c85cfee3b. 7 ,82fab

sunple mbular =i
i Tubular

ot

MU, a
| |
Compound alveolar 1
(Acinar) i l
; mMucous glands
: (In IT\OU.W}
geulbOurehml 3lands
I (\n male reproductwe
b [ syster) and testes
| Salivary glands, glands o respiratory (seminiberous tubules)
L x' 1 . passages and pancreas St )
T ompdass e

Lumen @ Lou’ge

Nucleus :

microscopy ) * Pl |
: ® Pushed towards base
COIummr{ cuboidal cells
Secretions Wokery ‘Th‘\cK S
RS Present |
ical eosinophilia. o Absent
P F (/% secretions collected towards apex) e
exomple Parotid glands Sublinqual glands

Note :

Submandibular gland : mixed gland (serous + Mucinous acin‘Q.

Anatomy * v1.0 « Marrow 8.0 + 2024 " Page 4/7
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2, Based on mode of secretion :

b e bl B I o e

Histology : Part 1 - 17

__merocrine glands Apocrine alands Holoerine ojands
_ Secretory vesicle Pinched of portion of cells - Mature cell dies and
—— __\ is the secretion becomes secretory product

mMechanism
PSR Nucleus ~ S0lgi complex (—\pex of cell detoches | * whole cel disintegyotes
| an l * Has multiple layers :
exocytosis Pinched of portion = - easal loyer : mitotic
| ‘ Secretion l
f 7 l Regenerates
] disintegroted cells
cell Intoct Not intact Not intact
7 . it * mammary glands. '
o | Endocrine gonds. - RUPIRATEBESE glands of : D |
eamp * Sweoat Slands. - RAxilo : Jan 1
- Pubis |

Connective Tissue

00:32:00

Functions :
l. Provides Suppor’c ‘o organs.

a. Provides passage for neuroVastour struc’cures ‘

Reticular fbres
Adipocg’ces
mesenchgmod cells

3. Connects adjacent \o.Hers el b
, &enerol connective tissue | Collagen Rbres
macrophage
COrT\POnen-ts : Flbrocate
nd‘\pocgce
{ 1 mesenchgmal cell
X Cells : nModrix
< Adipocytes ¢ \
% Fibroblasts Flores BT
i macmphages .

I

Anatomy + v1.0 « Marrow 8.0 + 2024
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18 - Histology .

1. Collagen f\bres :
* Long Wovy fbres present in bundles.
* Appears white to naked eye.
Appearance on staining *
* Hematoxylin § gosin (Hie)

Pink
® Von Giessons
* Massons trichrome : Blue
* Silver '\mpresno&\on : Brown
' massons ’mchrome
Types: :
o Lisamen’(s e F\poneurosis
A, | * Fascia * Dermis (GKin
' * Tendons ‘e Fibrocar’cilage
I ~ Hyaline/elastic cartilage
mo
stk memmm mphow\ organs (except : Thgmus)
i 5 4 * Lens copsule
e * pasement membrane
a. Reticular fbers :

* Short fbers.
* Branch, anastomose § form : o,
reticulum (Network). o elock

Appearance on s’cmnmg Block ,\,u ,;%m‘. #
thculour fbres on silver \mresnaﬁon

3. elastic fbers : |
* Short, non-wawy, s"\ngle fibers (Not present in bundles). -
* Thin (E:xoep’c in ligamentum Slavum)
Appearance on s\:oun\ng
\C g

H § € stain o oreein wrkh aldehﬂde ¥us\on

Anatomy « v1.0 + Marrow 8.0 - 2024 "' Page 6/7
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CeLLs
. Fibroblasts
3. F\dipocﬂ’ces
3. Macrophages * Immune system cell.

Intrinsic componen&r

l. Fibroblasts :
m/C cell of connective tissue.
Functions : ' :

* synthesizes extracellular matrix § collagen.

* Forms skeletal framework for tissues.
. Helps in wound heodins.

a. ndipose tissue :
r-\ssresa’don of fot cells.

Histology : Part 1 - 19

Spindle shaped cell
Flo& nucleus

Thypes: r
white/yellow adipose tissue |

= __unilocular cells

Sa—

S{fodn'\ns :

* On Hie : Appears as empty space Xylene §

* Special stain : Sudan stain.

Note :

6rou3n adipose tissue *

Y

penzene dissolves $ab). ; .

Based on arrangement ot fbres

: l
Dense regular fbers :
Seenin: ‘

* Aponeurosis

* Ligaments

* Tendons

Col\agen
[bers

648c85cfee
— Fibroblast

nuclei

Anatomy + v1.0 * Marrow 8.0 * 2024
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Dense irreqular Qbers: |
Seenin:
* Dermis of skin
. Organ capsules
|

=T Fibroblast
nuclei
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