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LIST OF IMPORTANT TOPICS

@ MUSTDOS

Cranial Nerves And Nuclei, esp. Optic nerve pathway- Mostimportant for NIMHANS
Brachia! Plexus: Branches and Palsies

Root Values And Dermatomes of UL & LL

Arteries and branches: Subclavian artery, Axillary artery, Internaliliac
Nerve Supply of Perineum, Ear, Eye

Relations of Lesser Sac, Parotid gland

Peritoneal anatomy

@~ Embryology

Derivatives Of Dierent Germ Layers, particularly Neural Crest
Branchial Arch, CleG Derivatives
Spermato/Oogenesis, Mitosis, Meiosis

@ Osteology

Types Of Joints With Examples
Ossification Centers, particularly ones present at birth
Knee Join Ligaments; learn with orthopedics (injuries)

@ Neuroanatomy

Cavernous Sinus Boundaries/Structures Passing through it, Tributaries
Blood Supply

Brainstem Sections

Ventricle Boundaries

@ Histology

List Of Epithelium Lining Of Various Regions




— LEARNING OBJECTIVES

UNIT 1
@~ DEVELOPMENTAL TIME LINE
* Menstrual cycle
* Embryonic period

@ GAMETOGENESIS PART 1
* Germ Cell Tumour
¢ CellDivision: Mitosis And Meiosis
e Spermatogenesis
e Oogenesis

@~ GAMETOGENESIS PART 2
¢ Oogenesis
e Menstrualcycle

@~ DEVELOPMENTAL PERIOD: WEEK 1AND 2
e Development during week 1
¢ Implantation
e Blastocyst

@ WEEK3 AND 4
e Gastrulation
e |Ingression
e  Primitive Streak And Notochord
e  Primordial Germ Layer

@~ GERM LAYER DERIVATIVES
¢ Folding of embryos; Transverse section of embryo
e Bodytubes

@~ ECTODERM AND NEURAL CREST CELL
e Longitudinal Section Of Embryo
e NeuralCrestCells
e Digeorge Syndrome
e Surface Ectoderm Derivatives
¢ Neural Plate Ectoderm Derivatives
¢ SalivaryGlands

@~ MESODERM DERIVATIVES
e Dorsalview of embryo



» Transversesection

e COMPONENTS OF MESODERM
» Lateral plate Mesoderm

e Somite Derivatives Components
*  Skeleton Development

@ ENDODERM DERIVATIVES
*  GutTube Derivatives
e Lungbud forming lungs
* Pharyngeal pouches

e GutTube
@~ PLACENTADEVELOPMENT
e Extra Embryonic Mesoderm
e YolkSac '
e Uterus

e Chorionic Villi
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n DEVELOPMENTAL TIME LINE

MENSTRUAL CYCLE @ 00:00:44

2 weeks

3 weeks

| Menses | | Owulation ||Fertilization| [Implantation]

>
>

Gestational age}40 weeks

Menstrual age J (280 days)

>

4

b 1

0 3

/ k
77

O = o - - - - - oF
8 "< Parturition

8
——Embryonic Period —— L———— Fetal Period ——

WEEKS GESTATION

—5

Ovulation age

? Previous Year’'s Questions

Q. heart begins at week?

A Y
B. §
C. &6
D. 1

Embryonic period @ 0007:24
¢ EMBRYONICPERIOD :3-8 WKS

. PREEMBRYONIC PERIOD :Before 3 WKS

e FETALPERIOD :8 WKS - 38 WKS

? Previous Year’s Questions

Q. Allis true about the developmental timeline except?
A. Implantation occurs at day 20-22 in menstrual
cycle
B. Implantation occurs 20-22days post fertilization
C. Embryois till the 8" week of fertilization
D. Fetal stage is termedfrom 0™ week of gestation




E GAMETOGENESIS PART - 1

CHROMOSOMES

e Chromosomes are presentin the nucleus of a cell
e 23 Pairs—22 pairs of Autosomes
e 1 pairof sexchromosome

HOMOLOGOUS CHROMOSOMES
e 2n2N

o n— No.of chromosomes
o N— Amountof DNA

e DNA Replication done in 'S [synthetic] phase' Of

A 0,
(r>)
N

15 1 ” "

(3 -
. 8 ) g
autosomes sex chromosomes Pkl L
Chromatid 1 Chmwatid 2
parm
DNA replication P
Centromere Centromere
qarm
“single chromosome™ “duplicated chromosome™
GAMETOGENESIS & 00:04:30

Primary spermatocyte/
oocyte (diploid)

@

,'/ "“\» \ P \

& = &
( //X\ Second \/,x\

Four haploid gametes
Sperm Oocyte 2Zygote
~e () - @
%)

23 23 46
(Haploid) (Haploid) (Diploid)

Gonocytes

a,
Oocytes/
Spermatocytes ‘

v
Blastocyst / ICM d;,\_
Zygote Mature Sperm
e ICM — Innercellmass
e PGCs —  Primordial Germ cells
e PGC —  Firstsexcell ofthe body
e Chromosomes separate during meiosis 1
e Chromatid separates at meiosis 2
GERM CELL TUMOUR ® o00:1446
OROPHARYNGEAL TERATOMA

Sacrococcygeal Teratoma



Pri

oocyte )
aftor DNA These cells contain -
replication. 46 double-structured Primary spermatocyt
chromosomes @ after DNA replicatior
'Y
@ Secondary

spermatocyte
smmhnibn
(22 + x» \ (22 + X /22 *\V'\
Polar bodnes I ‘ ‘ '

22+ X)

SPERMATOGENESIS @ 002138

CELL DIVISION: MITOSIS AND MEIOSIS

) ? Previous Year's Questions
Lo Mesosts Q.FALSE ABOUT SPERMATOGENESIS IS

e Takes place in somatic e Takes place in germ cells Spermatozoa are formed from spermatogonium

cells completes in one completes in 2 sequences; Takes 74days tocomplete

sequence e Meiosis | & meiosis I Largest cellis primary spermatocyte

Meiosis occurs after secondary spermatocyte

e Crossing over of chromatids e Crossing over of stage

doesn't takes place chromatids takes place
e Daughtercellshave same e Daughter cells have half the OOGENESIS @ 00:23:33
e Chromosomes as parent e no. of chromosomes as

cells parent cells

e Daughter cells are identical » Nauaktar.~alls are not

I r’ ion
e to each other and to parent  ueciiacar 02 Prevnous Yea s QUQS{’. 8

© to each other &to parent cell Q. which cell undergoing fertilization
e Equational division e Reductional division g::“:: °:z:t: ': :-::ha:cs:r::::s .
ary o i apha
Mitosis Meiosis . Secondary oocyte in prophase arrest
%g m Secondary oocyte in metaphase arrest
{ §0 L = ' N ,
9 7 g 1%t polar body @ @ ry cocyte ::r:‘:;::l:nemphase
o
= o
;g s [ ,
5 2 v
= 0
; ; ’E 7 N\
- 27 polar body @
_E @ Mature oocyte
i
} PRIMARY OOCYTE
e arrestedindiplotene stage of Meiosis |
* e after LH surge, it will form secondary oocyte

GAMETOGENESIS: MALE AND FEMALE o INDEPENDENT ASSORTMENT



separation of maternal or paternal chromosomes
depending on probability factor [50% chances of
having either paternal or maternal chromosomes in
daughtercells]

P—Primary oocyte

P —Arrested in prophase

P—Until puberty achieved

Arrested at Diplotene of Prophase | d/t OMI (oocyte
maturation Inhibitor)
tcAMP
LH surge at puberty reduce cAMP TESTIS AT BIRTH
5" month of IUL:7 7million
Atbirth:1-2 million
Undergoes ovulation:400-500

wm

SECONDARY OOCYTE
s Secondary oocyteis arrestedin metaphase 2 of meiosis ||

Testis at birth:

@ Dormant . Till puberty

e PGC [Primordial germ cell] are presentin Testis (at birth)
* Spermatogenesis takes 74 days for completion
oogenesis takes years for completion



B GAMETOGENESIS PART 2

Oogenesis @& 00:00:10
Primordial germ cell i D Diploid, 2N
\ )
= Mitosis
Oogonia ‘ ‘D Diploid, 2N
\--—/ /
DNA Synthesis
Primary oocyte Diploid, 4N
iosis |
Puberty Meiosis
Secondary oocyte Haploid, 2N
and first polar body Melosis Il
Definitive oocyte
and three polar i8prold, 1N
bodies
MEIOSIS|

¢ Reductional~#»~--"~
¢ Maternal & paternal chromosomes are separated
o 2" polarbody released after fertilization
o 1%polar body released after LH surge [before ovulatién]
- LH surge occurs 36 hrs before ovulation
- LH speak occurs 12 hrs before ovulation [1* polar

bodyreleased

? Previous Year’s Questions

Q. wrong statement about oogenesisis?
A. I"polar bodyis released at ovulation
B. 2"polar bodyis released at ovulation
C. Primaryoocyte is16XX
D Cell which undergoes ovulation is secondary ovum

Menstrual cycle @ 00:13:54
pOvulation o\
~ t e W, S, ., "I T
o OMONORS
% . N NN SO
< ‘Most Fertile\ T N

~ ~

S N N N L W

e LHsurgeoccurs 36 hrs before ovulation
o LH peak occurs 12 hrs before ovulation [1st Polar Body
released]
o Fertilization should occur within 24 hrs of ovulation
e degeneration occurs if fertilization do not occur
o MENSTRUATION
WINDOW PERIOD FOR FERTILIZATION
e Forfemale — 24 Hrs
e Formale—48Hrs
o Sperms are capable of fertilization for 48 hrs after
ejaculation
o Sperms survivaltime in female 5-10 Days
o FERTILE PERIOD — 12thto 15th Day [3days]



WEEK 1&2

? Previous Year’s Questions
Q. false regarding I week of development
Spermatozoon fertilizes ovum
Zona pellucidais acellular
Morulais|6 stagedcell
Blastocyst attaches to endometrium at day Y

Developmentduring week 1 @ 00:00:45

e Fertilization Should Occur Within 24 Hrs Of Ovulation.

e Ovaryund ergoesov ulationand secon daryoocy
teisovulatedcoveredby zonapellucida which prevent
spolyspermy.

e Day 1:1 cell structure

e Day 2:2 cell structure

e Day3:Morula[canbel12/16/32/54 cells]

Zonapellucida

e Glycoprotein

e attracts sperm

e also coverszygote & prevents
o Polyspermy
o Implantation

Postfertilization

DAY 1 — Single cell stage
DAY 2 — 2 cell stage i

DAY 3

DAY 4

DAY 5

DAY 6

DEVELOPMENTAL PERIOD:

!

!

l

!

1

!

Multicellular stage — MORULA

12,16,32 & >32 cell stage (MORULA is 16 cell
stage)

> 32 cell — advanced morula

advanced morula enters uterine cavity on day 4

BLASTOCYST [by the end of day 4]
covered by zona pellucida [preventing
implantation)

Blastocyst hatches out of zona pellucida
[important begins]

Implantation occurs
Implantation-week long process [D5- D12]

DAY 12 — UTERINE PLACENTATION Established




IMPLANTATION @ 00:09:13
e Advanced morula enters uterine cavity on Day 4
¢ At the end of Day 4, advanced morula changed to
BLASTOCYST
® contains Blast cells & cyst like cavity
e Contains h
e Outer cell mass-Trophoblast [helps in placental formation]
e |nnercellmass - Embryoblast
e TROPHOBLAST divides into
o Cytotrophoblast
o Syncytiotrophoblast
— helpsinimplantation
— formson D6-8
e EMBRYOBLAST form
o Hypoblast [Dorsal]
o Epiblast[ventral]
— Dorsal amniotic cavity
— Ventral yolk salk cavity

| pave -

FUNCTIONAL LAYER. & UTERINE

Morula

(Outer cell mass)
Trophoblast -

Cyto-trophoblast

Blastocyst & 001123
Epiblastforms 3 germs layersin 3" week - Gastrulation

Inner cell mass
or embryoblast

[“Amniolic
cavity Epiblast

Blastocyst cavity

“~Outer cell mase
or trophoblast

1/:? Important Information

2ndweakisknown asweakof2
2cells:Syncytiotrophoblast.cytotrophoblast
2cells:Epiblast.Hypoblast
2 cavities: Amniotic cavity (Dorsal). yolk sac cavity
[ VentralCavity)

Extra embryenic
E  coolomic upace

DOUBLEBLEB SIGN ON USG
e d/tamniotic & yolk sac cavities
e seenin NormalIntrauterine pregnancy in week 2




WEEK 3 & 4

Amniotic
cavity
{

Embryonic
shield

Epiblast —__

Hypoblast -7

GASTRULATION

Refer Image 5.1

Dorsal amniotic cavity
)
Floor
!
Epiblast proliferate
!
Form primitive streak D14

!

Epiblast migrate ventrally to form 3 germ layers
!
Primitive streak (epiblast cells) go downwards towards
roof of yolk sac to replace hypoblast cells
!

Form Endoderm - 1st germ layer to form

|

Then mesoderm is formed in the middle & the last to‘form

DEVELOPMENTAL PERIOD:

10

s

is (Ectoderm)
3 germlayers
® Dorsal ectoderm—forms neural tube
e Middle mesoderm —forms cardiovascular
e Tubeventralendoderm—forms guttube
3 germ layers are first formed at cephalic end, later at caudal end

ReferImage 5.2

e Primitive streak
o formed from epiblast proliferation at end of 2nd week
[day 14]
o formed on the floor of amniotic cavity
o appear atcaudal end & migrates to cephalic end

INGRESSION

Ventral migration of Epiblasts

replaces hypoblast & forms Endoderm

some epiblasts form mesoderm

some epiblasts form ectoderm

Epiblast proliferates to form a primary streak.

Primitive streak appears at the caudal end of the baby

and migrates towards the cephalic end of the baby. But

gastrulation is reversed [Itiscephalo-caudal].

e Thethree germ layers are first formed near the head then
towards the tail[In gastrulation)].

e All the germ layers come from epiblast celig~ ~ s
process is called gastrulation and this will happen in the
3rd week of post ovulation/postfertilization.

o]

00:09:40

? Previous Year’'s Questions

Q. FALSE STATEMENT ABOUT 2" AND 3® WEEK OF
DEVELOPMENTIS?

a. Hypoblast form extraembryonic endoderm

b. Germ cells develop from yolk sac

c. I germlayertoformisectoderm

d. Notochordis formed by epiblast



PRIMITIVESTREAK AND NOTOCHORD PRIMORDIAL GERM LAYER @ 002500
@  00:16:40 isolated from Epiblasts at end of week 2

migrated to endodermal wall of yolk sac

at week 4, they migrates towards genital ridge

reach genitalridge at the end of week 5

forms gametes

aberrantmigration leads to teratomas

sacro coccygeal teratoma

oropharyngeal teratoma

Prochordal plate

Notochord

Primitive knot

Blastopore
Primitive groove
Primitive streak
Cloacal membrane

e Epiblast Cells which are lying at floor of amniotic cavity
undergo proliferation to form primitive streak.

e Primitive streak has 3 parts
o Primitive groove
o Primitive Knot
o Primitive Pit

e As epiblast cells proliferate to form primitive streak some
epiblastjumpsintoprimitivepitandgoesventrallytoreplace
hypoblastcellintoendoderm.

e Endoderm is more ventral,If we go dorsal layer in middle
known as mesoderm[formed by epiblast cell] -

e Epiblastinthe dorsal form will form an ectoderm.

e The floor of the amniotic cavity willhaven all 3 germ layers.

e Ectoderm and endoderm fuse at some level towards the
cephalic end forming buccopharyngeal membrane and
caudal end forming cloacal membrane. Both membranes ’
don't have mesoderm because of fusion of dorsal
ectoderm with ventral endoderm.

e Some of epiblast cells migrate towards the pit and go
towards the buccopharyngeal membrane and they are
going to form anotochord .

e So,a notochord is formed by epiplasts lying between the
primitive pit and the bucco-pharyngeal membrane.

e This notochord is known as Axial mesoderm.

e Axial mesoderm stimulates dorsal epiblast or dorsal
ectoderm to form the nervous system there.

Mesonephros
Genital ridge

44



Image 5.1

Amnion

Embryonic -
shield

Yolk sac -

Primitive streak

DAY 18

Image 5.2

Mouth Lungbud Liverbud Spinalcord Midgut Future

Eye Heartbulge Umbilical cord Brain Heart Umbllical cord Tail

12



ﬂ GERM

FOLDING OF EMBRYOS
Transverse section of embryo

~

& 00:01:50

LAYER DERIVATIVES

Vitelline duct regresses after formation of gut tube by
yolk sac

Surrounding itis coelomic cavity which forms

o Peritoneal cavity

o Pleural cavity

o Peritoneal cavity

Refer Diagram 6.1

Body tubes & 000452

LATERAL FOLDING

Above amniotic cavity lower is yolk sac
(Endoderm)

Yolk sac getting incorporated into embryo
Forms guttube

(@]

(0]

O

o)

CAUDOCEPHALIC FOLDING

-

Refer Diagram 6.2
e Neuraltube-derived from neural plate ectoderm

e Guttube-derived from endodermyolk sac
e Cardiovasculartube - derived from mesoderm

Diagram 6.1

Foregut

Hindgut

Endoderm  Allantois
Day 14

Day 21

Heart tube

Lung bud
Liver bud

Midgut

-

Allantois

Vitelline
duct

Yolk sac

Day 24

Day 28

13



Diagram 6.2

.....

N,

. e

Endocardial
tube

Ac - Amniotic cavity
Ysc - Yolk sac cavity

Neural plate

Angiogenic
cell clusters

— Neural crest
— Dorsal aorta
Myocardial cells

1A

Neural crest
Gut tube Neural tube
Pericardial
ca
Dorsal +— vity
mesocardium

Cardiac jelly

Myocardium Heart tube




ECTODERM AND NEURAL CREST
CELLS DERIVATIVES

Neural crest cells @  00:09:00

7

Fully elongated streak stage

Surface
ectoderm Surface
ectoderm

Placodal
ectoderm

Neural crest

Surface

(prevertebral)
gangiia
ectoderm

peripheral nervous system [includes ganglia]

Secondary Mesenchyme/Mesoderm

o Most of the skull bones [head & neck ant. &lat. regions] .
o Most of eye ball mesoderm

o Pharyngeal arch bones [malleus, incus, stapes, mandible,
Longitudinal section of embryo & o00:04:56 hyoid bones]

Aorta pulmonary septum

Dermis of head & neck

Odontoblasts

D

-

DIGEORGE SYNDROME & oo:18:10
e Failure of migration of neural crest cells towards head,
neck region
e Presents with
o Skulldefects
o Eyeball defects
o Pharyngeal arch Bone defects

o Aorta pulmonary septum anomaly [MC cause of Death]
Buccopharyngeal
membrane

SURFACE ECTODERM DERIVATIVES @& 001913
e EPITHELIUM & GLANDS

Notochord o Skin epithelium

o Sweatglands

Cloacal o Sebaceousglands
membrane e MYOEPITHELIOCYTES [MEC'S] OF SKIN GLANDS
e ANYEXTERNAL OPENING

Amniotic cavity

Ectoderm

Endoderm
Yolk sac

15



-~ Qral opening
- Rathke's pouch [most of pituitary]

NEURAL PLATE ECTODERM DERIVATIVES

e [RISMUSCLES
- Sphincter pupiliae
- Dilator pupillae
e CNS
e NEUROHYPOPHYSIS
-~ down word extension of diencephalon

SALIVARY GLANDS
e Parotidglands

e Submandibulargland
e Sublingual gland

Submandibular
gland

& oo21:28

& 002413

16

* Anyexternal opening lined by surface ectoderm

* Stomodeum = Oral opening Proctodeum= Anal opening

e Rathke's poa;ch derived from roof of stomodeum and forms
pituitary glands except neurohypophysis

? Previous Year’s Questions

Q. Allare derivatives of ectoderm except
Epidermis
parotid gland

Neuro Hypophysis
Arrector pilorum



Dorsal view of embryo @ 00:00:15

Prochordal plate
(Bucco-Pharyngeal Membrane)

Notochord

Primitive knot
Blastopore
Primitive groove
Primitive streak
Cloacal membrane

& 00:02:33

Ectoderm

COMPONENTS OF MESODERM @ 00:00:50

NOTOCHNDBR/ A% A, MESODERM

SOMITE [PARA AXIAL MESODERM derivatives]
INTERMEDIATE MESODERM — Genito urinary system
LATERAL PLATE MESODERM— Pleural urinary system
INTRA EMBRYONIC COELOM— Pleural, peritoneal, peri
cordial cavities

DERM DERIVATIVES

n MESO

17

NUCLEUS PULPOSUS

e Vestigial remnant of notochord
e Foundinintervertebral DISC

Lateral plate mesoderm @ 00:05:00
e Somatic Mesoderm [dorsal]
o Parietal Layers of

—  Pleura

—  Peritoneum

—  Pericardium
Exceptions are
MEC [SE]
Iris muscles [NPE]
Genitor urinary system
Detrusor [[MM]
Ventral Visceral Mesoderm

o Viscerallayers of
— Pleura
— Peritoneum
— Pericardium
Visceral Muscles

Cardiac muscles

CVtube

Smooth muscles

Guttube

Resp.tube

e Axial mesoderm which is notochord form the nucleus
pulposusintheintervertebral disc later.

e Paraxial mesoderm will form the somite

e Intermediate mesoderm will form the kidney, testes and
ovary i.e major portion of the genitourinary system.

e The lateral plate mesoderm has two components Dorsal
Somatic lateral plate mesoderm and Ventral visceral
lateral plate mesoderm.

e Dorsal somatic lateral plate mesoderm will form the parietal

layers of peritoneum, pleura, pericardiumWhereas the

ventral visceral plate mesoderm/ splanchnic lateral plate
mesoderm form visceral layers of peritoneum,pleura and
pericardium.



SOMITE DERIVATIVES COMPONENTS

SKELETON development
1.
2.

&  00:10:50
Dermatome [lateral part] — Skin Dermis

Myotome [middle part] — Skeletal Muscles

Sclerotome [medial part] — Bone [vertebra]

o Sclerotome on each side forms half of vertebrae, which
fuse to formfull vertebrae. Myotome forms muscle
(skeletal muscle mostly),Dermatome forms dermis (skin).

Notochord/ Axialmesodermstimulatetheectodermt of
ormthener vous system,Neural tube later forms the
spinal cord.

Spinal cord is protected by vertebrae. Vertebrae is
formed by the somite which are divided into certain
components, one of themis sclerotome.

Sclerotome Is Of Two Types[Dorsal&VentralSclerotome].
Dorsal sclerotome fuse to form spinal canal of vertebrae
whereas body comes from ventral sclerotome.
Rachischisis: when the neural tube is open & CSF comes
out.

Whenever the vertebrae is opening spine bifid, thatis the
problem of the dorsal sclerotome not fusing and forming
a spina bifida along with Rachischisis.

® 00:17:55
AXIAL SKELETON — SKULL & Vertebra
APPENDICULAR SKELETON — Upperlimb & lower limb

Most of the skull bone comes from NCC but occipital bone or
the vertebrae bone comes from somite [Sclerotome portion]
or paraxial mesoderm. »

Upper and lower limb bones come from Dorsal Somaticla
teralplatemesoderm.
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e Dorsal somatic lateral plate mesoderm form appendicular

skeleton like humerus bone & femur bone [Skull bone from
NCC mostly & vertebrae from paraxial mesoderm

? Previous Year’s Questions

Q. All of the following muscles are derivatives of
para- axialmesoderm except
Masseter
Diaphragm
Bicepsfemoris
Detrusor

? Previous Year’s Questions

Q. Muscles derived from visceral splanchnic lateral
plate mesodermis
Myo Epitheliolytic of skin glands
Iris muscles
Smooth muscles of gut tube
Detrusor



n ENDODERM DERIVATIVES

P Previous Year’s Questions
Q. Vaginal epithelium is derived

A. Endoderm of genital ridge

B. Endoderm of urogenitalsinus

C. Mesoderm of genital ridge

D. Mesoderm of urogenital sinus

GUT TUBE DERIVATIVES & 00:00:50
e FOREGUT — Respiratory tube

e MIDGUT — Vitelline duct

e HINDGUT

—Allantoic duct

Section of umbilical cord

Amnion

Contents of
umbilical cord

l

1. Umbilical v.

2. Remains of
vitellointestinal duct

3. Wharton's jelly
4. Two umbilical a.

5. Remains of allantois

COMPONENTS OF UMBILICAL CORD

o Vitellingfdet~

e Allante.cauct

e Hindgut Diverticulum: Allantois Enter the umbilical cord.
Midgut Diverticulum:Vitellointestinal duct enter the
umbilical cord

Pharyngeal
pouches

19

Lung bud forming lungs @ 00:06:52

Referimage 9.1

e Trachea
Bronchus

Lungs

e Epitheliumderived from - foregutendoderm

e Smooth muscles derived from - ventral visceral lateral
plate mesoderm

TRACHEOESOPHAGEALFISTULA

e Duetodeficiencyintracheoesophageal septum

e Leads to gastricacid aspiration

e Urogenital sinus
o Endoderm of Urogenital sinus forms epithelium of
o Urinary bladder
o Urethra
o Lowervagina
e Smooth muscles of Genitourinary system derived from
Intermediate Mesoderm
Pharyngeal pouches
Developingin lateral wall of pharynx

& 00:08:35

e Forms Parathyroid gland Thymus

e Thymus is derived from—Endoderm of pharyngeal
pouches

e Connective tissue of Thymus derived from—Neural crest



cells [sec. mesoderm]

GUTTUBE @ 00:04:49

e Derived from Endoderm of yolk sac forming epithelium
e Ventralvisceral LPM forms muscles

; Epithelium (endoderm)

B [T Foegu Of> Phanyngealp PRI Grots
(:)::]
Trachea phogus Septum
Tracheoesophageal
i fistula o Uver mainly from, endoderm of
. pancreos for gut

Mid Gut

~4> Cloaca ==» Urogenital & Rectum
Sinus
uﬂmrysloddu(—-umlal Rectum

OP Previous Year’s Questions

o

The wrong statement. regarding germ layer i
derivativesis?

Cromaffin cells are derived from neural crest cells
Odotoblasts develop from endoderm

Pancreas is derived fpom Lanm~~4

Allant.oic diverticului. .. v.iuvucr'mal

P

SO =xP

? Previous Year’s Questions

Urethra 7 Hind gut
Lower vagina @ Q. False statement about development. is
vogina , S Skinhas ectoderm mesoderm and NCCs derivatives
PO A. Ribsdevelopfrom lateral plate mesenchyme
. . . . . B. Positioning of ribs along the craniocaudal axis in
e Liver & pancreas developing at for gut & midgut junction the wall is regulated by HOX genes
[mainly contributed by endoderm of foregut] C. Remnantsof notochordisnucleus pulposes
e Perineal Bodyin Adults separatesinto
o Vagina - Anteriorly
o Analcanal - Posteriorly
e Buccopharyngeal membrane ruptures to form oral
opening
e Cloacal membrane: ruptures to form anal opening
e Both membranes do not mesoderm due to fusion of
ectoderm & endoderm
Diagram 9.1

Endoderm  Allantois
Day 14 Day 21

a) Longitudinal sections showing cephalocaudal folding

Heart tube

Lung bud

.| iver bud
4 Midgut

Allantois

Vitelline
duct

Yolk sac

Yolk sac

Day 24
Day 28

—



m PLACENTA FORMATION

(?2 Previous Year’s Questions

Q. FALSE STATEMENT regarding placenta &
membranes?

A. Tertiaryvilliseen on day 10

B. Fetalcirculation established at Day17-2

C. Placenta develops from decidva basalis

D. Placenta develops from chorion frondosum

Amniotic Trophoblast
cavity
+— Epiblast
X — Hypoblast

Heuser’s membrane

Extraembryonic mesoderm
(primary mesoderm)

-

e EMBRYOBLAST CONSISTS OF
o HYPOBLAST — dorsal, degenerate & contributes
to extra embryonic structures
EPIBLAST — ventral columnar cells
DORSAL AMNIOTIC CAVITY
o VENTRALYOLKSAC CAVITY

?

o

o O

Previous Year’s Questions
Q. Origin of extra embryonic mesoderm?

Ans. Cells lining the primary yolk sac> hypoblast /
trophoblast /epiblast

EXTRA EMBRYONIC MESODERM @ 00:01:11
e EXTRA EMBRYONIC MESODERM [EEM] splits to form
EXTRA EMBRYONIC coelomic CAVITY which is
connected by CONNECTING STALK [connecting stalk

21

forms PRIMARY UMBILICAL CORD]

Connecting stalk . ,
— Amnion (amniogenic layer +

somatopleuric layer of
extraembryonic mesoderm)

Amniotic ~ Chorion (trophoblast +
cavity  \\} somatopleuric layer of
00000000: extraembryonic mesoderm)
Secondary — Extraembryonic celom

yolk sac Splanchnopleuric layer of

extraembryonic mesoderm
Somatopleuric layer of
extraembryonic mesoderm

Amnion

Covers amniotic cavity

Contributed by

Amniogenic cells [from trophoblast]
Somatopleuric layer of EEM

Chorion

CONTRIBUTED BY
Cytotrophoblast

o Syncytiotrophoblast

o somatopleuriclayer of EEM

* Trophoblastdivides to form

o cytotrophoblast

} form placental membrane

o syncytiotrophoblast

Extra Embryonic Coelomic Cavity

Itdivides the extra embryonic mesoderminto two parts.
One towards the yolk sac is called as visceral or
splanchnopleuric extra — embryonic mesoderm and
beyond that lines the amnioticcavity and outside is called
the parietal or somatopleuric extraembryonic mesoderm
(towards body wall)

Between somatopleuric extraembryonic and visceral/
splanchnic mesoderm is the extra embryonic coelomic
cavity.




= Chorion formed by trophoblast with somatopleuric layer o Placentaformed by fetal & maternal contributions

of extraembryonic mesoderm. o Placenta formation: Decidua basalis from the
* Amnion formed by amniogenic cells lining amniotic cavity maternal side and from the fetal side is chorion
andsomatopleuric layer of extraembryonic mesoderm. frondosum. Chorion layer develops some villi called
» Connecting stalk later becomes umbilical cord chorionic villi and they will penetrate into decidua
components. ) basalis of the maternal side.
o Maternal placenta is decidua basalis [endometrium
YOLK SAC O 002022 of uterus] and cHg{ORIC VM ffém fetal placenta
a component.
/_3\ — Amniotic cavity
‘ — Primary yolk sac (lined by e
{ @ J flattened endodermal cells) UTERUS & 002643
Vs Heuser's membrane formed
\\\— = by flattened endodermal cells * MATERNALPLACENTA
» DECIDUA BASALIS [DB] — The endometrium where
the embryoimplants
Allantois —forms the maternal /uterine placenta
Secondary yolk sac (lined by o DECIDUA CAPSULARIS — Surrounds the embryo on
cubical endodermal cells) . .
luminal side
Extraembryonic celom DONOT FORM PLACENTA
Trophoblast e DECIDUA PARIETALIS —The rest of the gravid
endometrium
Amniotic cavity
Decidua basalis
Allantois Blastocy
Vitellointestinal duct Myometrium
Tertiary yolk sac (portion of Uterine of uterus
secondary yolk sac not taken-up cavity Decidua capsularis
inside the body of embryo)
Placenta sdon paciatalle
e 1°YOLKSAC — lined by flattened Endodermal cells
e 2°YOLKSAC — lined by cuboidal Endodermal cells
¢ 3°YOLKSAC — formed during cephalo caudal

development of Embryo —forms gut tube — Part of the
yolk sac remaining outside the Embryo - 3 YOLK SAC

¢ In the beginning, we have primary yolk sac. Later it will i ey
become secondary yolk sac and then tertiary yolk sac. all around the chorionic sac Chorion frondosum
Tertiary yolk saccommunicates with midgut as vitello -
intestinal duct.

¢ Extra — Embryonic coelomic cavity forming around the
baby, there is cephalo- caudal folding of baby. Head
comes towards the tail and in this process amniotic cavity
surrounds the body of the baby all around.

e Allantois [Hindgut diverticulum] and the Vitello intestinal
duct [midgut diverticulum] will enter umbilical cord to
becomeits contents. )

e PLACENTAL COMPONENTS

Decrdua basahs

Chonon laeve

Decidua capsulans
Uterine cavity /’//

-~/

299



o FETALPLACENTA CHORIONIC VILLI @ 003002
o Derived from chorion .
o CHORION FRONDOSUM - chorion towards DB forms Refer Image 10.1
layer like projections into it
o CHORION LAEVE - chorion on the side of D.
capsularis, DO NOT FORM PLACENTA PRIMARY VILLUS  Core of cytotrophoblast cells,
o Uterine cavity = Space b/w decidua basalis & [Day 12] covered by syncytio TB
Parietalis
« Chorionic cavity = Chorion &Amnion SECONDARY Cytotropnoniast layer invaded by

VILLUS [Day 13- extra Embryonic mesoderm

Chorion

Amnion

Uterine cavity

Yolk sac

15]

Placenta [Day 17-21] mesoderm

Connective stalk
(primitive umbilical cord)

Internal os

TERTIARY VILLUS  Fetal blood vessels invades the

Cytotrophoblast Cytotrophoblast

Syncytio-
trophoblast
Extra-
embryonic
mesoderm

Syncytio-
trophoblast

Primary villus

Secondary villus
Day 12 Day 13-15

A core of cytotrophoblast cells cov- Cytotrophoblast core invaded by

ered by a layer of syncytium (syncy- extraembryonic mesoderm
tiotrophoblast)

Tertiary villus

Day 17-21 (week 3)

- Syncytio-
trophoblast
Extra-
embryonic
mesoderm

Fetal blood invade the mesoderm

Fetal
capillaries

23



| CLINICAL QUESTIONS

~

Q. During the anatomy lecture on gametogenesis, your professor mentions that during spermatogenesis, there is a
reduction in the chromosomal number to half the original number. In which of the following phases does it occur?
A.During mitosis
B. Meiosis- |
C.Meiosis- Il
D.None of above

Answer: B
Solution
* Meiosis is a process where a single cell divides twice to produce four cells containing half the original amount of
genetic information.
* The first meiotic division is known as the reduction division,and each primary spermatocyte yields two secondary
spermatoctyes.
e Each contains 23 (Haploid) chromosomes consist of two varieties 22+X and 22+Y.
e Here 22 are autosomes and X & Y are sex chromosomes.

Germ Layer derivatives
Q. Given that the urogenital sinus is derived from the endoderm, which of the following parts of the urogenital system is
derived from the intermediate mesoderm?
A.Urethra
B.Kidneys
C.Gonads
D.Somites
E. Peritoneal cavity -

Answer: B, C

Solution

¢ The intermediate mesoderm is a subdivision of the intraembryonic mesoderm that forms a longitudinal dorsal ridge
called the urogenital ridge from which the kidneys and gonads develop.

e Somites develop from paigxia mesoaerm

e Urethra develop from tne endoderm of urogenital sinus

Somatopleuric :
intraembryonic
mesoderm

Splanchnopleuric
intraembryonic
mesoderm

24



L z ] Degenerated
~ < - pronephros
|

Mesonephric

duct
Mesonephros

Metanephric
mesenchyme

L

Metanephros

Ureteric bud
Urogenital Sinus

Reference: Langman's Embryology 14th edition

Placental development
Q. Placenta is a temporary organ formed during pregnancy and is essential for the foetus to receive required oxygen and
also to remove waste products from foetal circulation. Placenta develops from-
A.Decidua capsularis and Chorion frondosum
B.Decidua capsularis and Decidua basalis
C.Decidua basalis and Chorion frondosum
D.Decidua parietalis and Chorion frondosum

Answer: C
Solution
Finger-like projections Jvilli]

all around the chorionic sac
_Decldua basalis \ ,

Chorion frondosum

- Blastocyst

_— Decidua basalis
~ Myometrium of uterus

__— Chorion laeve

-~ Decidua capsularis

™\ Decidua parietalis s
Uterine ~——.. Decldua capsularis

cavity

Development of placenta:
¢ Placenta has two components : Maternal & Fetal ,
¢ When the blastocyst attaches to uterus in endometrium, the endometrium is called as decidua which is of three types:

25



- Decidua basalis , Decidua capsularis & Decidua parietalis.

Fetus will also have some chorionic membrane developing leading to villi formation : Chorion Frondosum & Chorion
laeve. ,

Chorion laeve will disappear.

» Chorionic Frondosum persists & contributes to placenta along with Decidua Basalis .

Reference: Gray's page no. 172.
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LEARNING OBIJECTIVES

UNIT 2 HISTOLOGY

@~ BODY T TUBES

Gut Tube

Body Tubes-Overview
Stomach

Small Intestine
Respiratory Tube
Renal Tube

Skin

@~ EPITHELIAL TISSUES
e Types
e Stratified Epithelium
e Transitional Epithelium (Urothelium)
e Stratified Squamous Epithelium & 7 Openings
¢ OpeningsInPerineum
e SquamocolumnarJunctions

@~ GLANDS
e Salivaryglands
e C(Classification of Glands

@~ CONNECTIVETISSUE
e Types Of Connective Tissues
e Looseareolar connective tissue
¢ Reticular connective tissue
¢ Denseregular connective tissue

@~ CARTILAGETISSUE
e Types Of Cartilage
e Hyaline Cartilage
e ElasticCartilage
e Fibrocartilage
e Cartilage Features

@~ LYMPHOID TISSUE
e PrimaryLymphoid Organs
e LymphNode
e Thymus
e Spleen
e MALT (Mucosa Associated Lymphocyte Tissue)



@ INTEGUMENTARY SYSTEM
e Skin Epithelium
» Layers Of Skin
*« Receptors
e Merkel's Cell
* RuffiniReceptors -

@ CELLJUNCTIONS
e GapJunction
« Connexions
o Cell Adhesion Molecules
« Nikolsky Sign

@ MUSCULARTISSUES
e Skeletal Muscles
e CardiacMuscle
e Smooth Muscle
e Intercalated Disc

@~ RESPIRATORY SYSTEM

* Epiglottis

e Larynx

e Trachea

e Bronchioles
e Alveolus

@~ DIGESTIVESYSTEM
e QOesophagus
e Stomach
e SmallIntestine
e Duodenum Glands
¢ Largelntestine Cells
e LiverArchitecture

@ URINARY SYSTEM
e MaleUrethra
e Transitional epithelium

@~ GENITALSYSTEM
e Testis; Histology
¢ Blood Testis Barrier
e Sperm-Structure
¢ Female Reproductive System
e Uterine Cervix
e Vagina

28



m BODY TUBES

GUTTUBE @& 00:00:32

Parasympathetic efferents

e Relaxsphincters

MEISSNER'S PLEXUS

e Plexusinsubmucosa

AUERBACH'S PLEXUS (Myenteric Plexus)

e Plexusinmuscle layer

e Presentb/w inner circular a outer longitudinal layer

-

BODY TUBES-OVERVIEW & 00:05:08
OESOPHAGUS
¢ MUCOSA

o Stratified squamous epithelium

o Lamina propria

o Muscularis mucosa

@

Trachea
Cilia

Basement
membrane

Pseudostratified
epithelium

5 :IMucosa

-
ade
44444
o Lo

:I Submucosa

Tracheal cartilage

Smooth muscle
Adventitia

Endothelium *
(blood vessels)

e SUBMUCOSA
o Strongestlayer
o Sub mucosal glands present (Exception) Normally
glands are presentin mucosa

o MUSCULARIS EXTERNA
o Innercircular Muscle layer
o Myenteric/ Auerbach's plexus
o Outerlongitudinal muscle layer

C.T.ADVENTITIA
o NoPeritoneum
o Oblique muscle layer (Innermost)
Q.Strongest layer of esophagus small intestine - submucosa

STOMACH @ 00:06:31

GASTRICLUMEN
e GASTRICPIT
o GASTRIC GLANDS
— Surfacemucosacells
— Mucous neck cells
— Parietal cells from HCL
— Chief cells form pepsinogen
— Endocrine cells secrete gastrin
— Supported by Lamina propria

[*] Surface
mucous cells

[“]Mucous
Mucosa
propia
Blood
vessels
: Muscularis
Oblique -
muscle layer [ ucozae
- Submucosa
Circular .
muscle layer
Longitudinal
masclo layer Muscularis
externa
Connective tissue “ISerosa

Visceral peritoneum

29



SMALLINTESTINE & 00:07:30

> Columnar epithelium with MICROVILLI (1Surface area)
> PLICAE CIRCULARES

— Max.inJejunum

— Mucosal folds

—» tSurface areafor absorption

o SEROSA
Small intestine
Plica VAl
Columnar
epithelium
Basement - Mucosa
@ mbrene Submucosa
Muscularis
externa
Serosa
~ Mesothelium
(simple squamous
epithelium)
Mesothelium (simple squamous epithelium)
Serosa
Peritoneum
Pleura
Pericardium
RESPIRATORY  TUBE & 00:09:15

o PSEUDO STRATIFIED CILIATED COLUMNAR
EPITHELIUM

o MUCOSA

o SUBMUCOSA

o HYALINECARTILAGE

@

Trachea
Cilia

Basement
membrane

Pseudostratified
epithelium

3 :lMucosa

ot
e

:l Submucosa
+— Tracheal cartilage
-—— Smooth muscle

¢ Adventitia

Endothelium
(blood vessels)
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— Rigid and keep the lumen patent

— Stops atthelevel of Bronchus

—» Bronchioles do not have hyaline cartilage - more
smooth muscles present

—» Cilia + for mucociliary action

— Patient suffering from immotile cilia syndrome
(Kartagener syndrome)

— No mucaociliary clearance

—» Infection in paranasal sinuses (sinusitis)

— Infection in lung base (bronchiectasis)

o ADVENTITIA
RENAL TUBE d  00:11:38
Urinary bladder

"] Transitional

_| epithélium
Basement membrane
Smooth muscle bundles
and interstitial
connective tissue

o Transitional Epithelium e Smooth muscles
o Also known as urothelial carcinoma.
o Most common tumors of the urinary tract system (can
occurin renal calyces. renal penis, ureters, and bladder).
o Canbe suggested by painless hematuria (no casts).
o Associated with problems in your Pee SAC: Phenacetin,
smoking, Aniline dyes, and Cyclophosphamide.

SKIN @ o00:12:33

o Stratified squamous keratinized Epithelium (stratified
squamous non keratinized Epithelium-Esophagus)
e EPIDERMIS
e DERMIS
o Papillarylayer
— Reticularlayer
o SWEAT GLANDS
o SEBACEOUSGLANDS



o Superficial cells have nuclei
o Eg.
- VAGINA

» STRATIFIED SQUAMOUS EPITHELIUM -KERATINIZED

Stratified squamous
keratinized epithelium
i e e Dense irregular
ving epitheli connective tissue
Basement Sweat glands e ' g cp% :

Papillary layer
of the dermis

Exception
« Oralcavity
o Tongue (keratinized anteriorly)
o Hardpalate
o Ortho + parakeratinization
o Body tubes do not have keratin due to wet mucosa
excepthard palate (oral cavity)
¢ Stratified squamous epithelium-Non keratinized

o Superficial cells do not have nuclei
o Eg.

— Skinonsole
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EPITHELIAL TISSUE

~

Types & 00:00:12
7D Previous Year’s Questions
s o
e T T T Q. Thyroid follicles are lined by which type of

D NS 3 Yo T, T oy,

AQAQ/\O 0 o 0 ' 0j0/0/0/0 ('![@@ epithelivm

v ! a. Simple squamous
K Sok i Sl % Dephi b. Simple cuboidal

c. Simple columnar
d. Stratified cuboidal

Pseudostratified Transitional

i gobl ot o ﬁ Important Information
Simple Epithelium ;r:\g::: ;ollicle lining depends on amount of thyroxine
e Simple Squamous: Thin Rim of cytoplasm above flat / . Scanty-squamous

Globular nucleus 2. Medium— cuboidal
e Simple Cuboidal: height=Breath; Central Spherical 3. High-Columnar

nucleus b

e Simple columnar: Height > Breath; Oval Basal nucleus
-Central -Oval Basal nucleus

Flatcell ~spherical i
& nudeus
; F'[Z:O“b”u";';us -H=B Endoplasmic
EEECIREE somtme] —
. .~ = Basement membrane
Simple Simple Simpal
B Simple cuboidal squamous cuboidal columnor
[Resting [Normal [Active
follicle] follicle] follicle]

EPITHELIUM-SITES

Simple Squamous Simple Cuboidal Simple Columnar

Epithelium Epithelium Epithelium
Resting Thyroid Thyroid follicle Active Thyroid
_ Follicle kidney (PCT, Follicle small
Follicle Mesothelium DCT) intestine (Striated
- Peritoneum border)
serosa Stomach
- Pleura
Follicular - Pericardium

cells

9



Stratified squamous
nonkeratinized

Transitional

ciliated columnar
with goblet cells

d. Stratified squamous Epithelium
Epiglottis has 2 surfaces
Oral surface lined by-stratified squamous Epithelium laryngeal
surface lined by-Pseudostratified ciliated columnar
(Respiratory epithelium)

Pseudostratified Ciliated Columnar Epithelium

STRATIFIED EPITHELIUM & 00:12:45

Stratified Squamous Epithelium

e Present at places where protection needed

e Rule: all the external opening are lined by stratified
squamous epithelium

Superficial layer—squamous (decides the name)
Middle layer - cuboidal
Basal cells— Columnar
Seenin
. Openinginthe body
Oral cavity
Nasal cavity
Eyes, Ears
Perineum urethra, vagina, anal canal

- e e o o

(e]

Q. Epithelium lining of Lingual surface Epiglottis is
a. Simple columnar
b. Pseudo stratified ciliated columnar -
¢. Simple cuboidal

33

e Stereocilia—epididymis

e Pseudo stratified-each cell touching the basement
membrane

e Seeninrespiratory Epithelium

TRANSITIONAL EPITHELIUM (Urothelium)
@ 00:21:45

1 ]
(8) Micrograph of the bisdder wall (25 x)

(®) Epithelium lining the lumen of the
bladder (285x)

TRANSITIONAL EPITHELIUM

e Cells towards the lumen are quite larger UMBRELLA
CELLS

e Stretchable epithelium

e Each cell attaches to basement membrane

ﬁ Important Information

TRANSITIONAL EPITHELIUM -Globular towards the

surface
STRATIFIED SQUAMOUS EPITHELIUM-Flat Cells

towardsthe surface
PSEUDOSTRATIFIED EPITHELIUM WITH CILIA-

Respiratory epithelivm




STRATIFIED SQUAMOUS EPITHELIUM RULE
e Any external opening of body is always lined by stratified
squamous epithelium

EMBRYOLOGY RULE X

e Any external opening of body is always lined by surface
ectoderm

e Stratified Squamous Epithelium can also present on
mesoderm and endoderm

e Eg.vaginal Epithelium - stratified squamous epithelium

e Uppervaginaderived from - mesoderm

e |lowervaginaderived from - endoderm

Exception:

e Stratified Squamous Epithelium can rarely be seen on
internal openings Eg. VOCAL CORDS

e Protects from abrasions from cough and sneeze

Larynx lined by pseudostratified columnar/Respiratory

Epithelium

STRATIFIED SQUAMOUS EPITHELIUM: 7

openings @ 00:17:25

1. EyesEars

2. Ears

3. Nose

4. Oralrarity i

5. Urethra

6. Vagina

7. Analcanal
Middle ear cavity
External ear canal
Lympanic Membrane

OPENINGS IN FACE

1. EYES-1stlayer CORNEA -Stratified squamous

2. EARS-EXTERNAL EAR CANAL outer surface of
TYMPANIC MEMBRANE

3. NOSE-VESTIBULE (skin with hair) inner surface of'
tympanic membrane- Simple cuboidal epithelium

4. ORAL CAVITY

o TONGUE HARD PALATE (outer) — Ortho and para
keratinized st. sqg. Epithelium

e TONSIL, EPIGLOTTIS (oral surface) Non keratinized st.
sq. Epithelium

KERATINIZATION &PARA KERATINIZATION

00:24:05
e Skin
e Superficial layers have no nuclei

keratinized
epithelium \

parakeratinized

PARA KERATINIZATION
e Seenintongue and hard palate
e Superficial layers have nuclei

MIDDLE EAR CAVITY + TM [inner surface)- Stratified
cuboidal Epithelium

CERUMINOUS GLAND
e Waxgland
e Modified apocrine sweat gland

Urethral
orifice

Vaginall
orifice

Upper medial
aspect of the
thigh Buttocks




OPENINGS IN PERINEUM:
5. URETHRA
FEMALE URETHRA - 4cm
MALE URETHRA- 20crn
e Tiplined by st.sq.epithelium
o stratified columnar epithelium
6. VAGINA
7. ANAL CANAL
Below dentate/(pectinateline) - stsq. epithelium

& 00:25:07

SQUAMOCOLUMNAR JUNCTIONS ® 002732
e prone to metaplasia - present at anal canal
l l
Dysplasia oesophagus uterine cervix
!
Cancers
Barrett's Oesophagus
Gray's
Oral
GM
Parietal Carcity
cell+ |
— +4—  Pharynx
Sqvamous T~ Oesophagus
Eplithelium
—  Zline[SCI)
GE3
iGoblet Columnar -
Cell Epithelium CGERD —— Stomach
g el
[
Duodenum

0? Previous Year‘s Questions

Q. Barret’s oesophagus is diagnosed by

. columnar metaplasia

. columnar dysplasia

gastric metaplasia

intestinal metaplasia (Better answer)

apoa

e Normal epithelium - squamous replaced by - columnar
with goblet cells (INTESTINAL METAPLASIA)
e TRiskof ADENOCARCINOMA
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s Normal squamous oesophagus

Squamo-columnar junction

\

Diaphragm —— i»—fr ——A—)—— Region of Banatt's
Liver \l — ﬁ———tr—~———— Hiatus hernia
/ \ Gastro-oesophag
Gall bladder / | e
o) |~ Stomach (acid, pepsin)
Z-LINE

e Zg-zagline

e Squamous columnar.jn. atlower

e |evier 2 crn of oesophagus

e lower 2 crn of oesophagus is lined by columnar
epithelium

e prone to metaplasia/dysplasia

Z-LINELOCATED AT

e Normal individuals - 2 cm above GEJ(Gastro esophageal
junction)

e Barrett's oesophagus - 5 cm above GEJ

e INTESTINAL METAPLASIA - Misnomer-not used for
absorption

N
A

Gray's Anatomy Says - GASTRIC METAPLASIA
e Parietal cells found in Bx

e MISNOMER Too

e Nogobletcellsinstomach

Squamocolumnar
(epithelial) junction
(SCJ orZ line)

Esophagus

Lower
esophageal
sphincter




m GLANDS

Salivary glands
» Merocrine/Eccrine
o Seenin parotid gland, salivary glands.
o Noloss of any cellmembrane.
e Apocrine
o Mammary gland [ modified sweat gland]
o There is apical loss of cell membrane (Covering the
secretions).
e Holocrine
o Sebaceous glandin skin
o Entire cell membrane is lost, cells are broken &
organelles becomes contents of secretion like sebum
and goes along hairfollicle.

@ 00:02:08

0? Previous Year’s Questions

Q. Difference between exocrine pancreas & parotid
glandis? (NEET - Jan - 2020)

A.Presence of serous acini with acidophilic tip

B. Absence of striatedduct

C. serous Circinus supported by barrellamina.

D. Apical acinar villi

Refer Diagram 13.1

Q. Which of the following is a holocrine gland
a.sweatgland
b.breast
C.pancreas
d.sebaceous gland

Comparision

e SWEAT GLANDS

o MEROCRINE - morecannon
o APOCRINE - less convention seen in Axilla, Perineum
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Ceruminous gland
o modified sweat glands lif mammary glands
o MEROCRINE (or Eccrine)-PANCREAS (Exocrine
component)
Classification of Glands
e Serousglands
o Parotid Salivary glands
o Serous glands have dark staining cells.
» Mucinousglands
o Sublingual gland
o Has Emptylook and light staining cells.
e Seromucinous glands
o Submandibulargland
o Mixed salivary glands
o Serous demilunes: Serous glands are sitting on the
mucous gland

? Previous Year’s Questions

Q. Serous demilunes are present in large numbers in
which gland

a. parotid

b. Submandibular

c. sublingval

d. pitvitary

SUBMANDIBULAR SALIVARY GLAND
e Sero mucinous gland
e MUCINOUS GLANDS
o lightly stained, columnar cells
o foamy appearance
o cap of serous gland over mucinous gland
o SEROUS DEMILUNE
o seeninmixedgland
o cuboidalcells a
o darkstained eosinophilic cells
e SEROUSCELLS
o darkly stained
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mandibular salivary gland

LM X 300

PRI 1T TR T R TR AT

Submandibular
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-
o \ .
« @ Serous demilune

L3] I . .
2e°. (as seen in routine

%8/ histological
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Diagram 13.1

Merocrine secretion

TEM x 2300

_ [ﬂ Cells burst, raleasing

Hair follicle Sebaceous - cytoplasmic contents
gland
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CONNECTIVE TISSUES

TYPES OF CONNECTIVETISSUES & oo000:24 o Collagen fibers; long wavy, running in bundle, appears

thick
Connective Tissue o Elasticfiber: single running thin fibers
[Bose — o Reticularfibers (rare)
Fibers create loose, Fibers densely packed Reticular connective tissue & 000213
open framework e Dense regular
e Areolar tissue e Dense irregular
e Adipose tissue e Elastic

e Reticular tissue

A\

" 5 47:\‘_&
R "" -

-~

e Present in liver, spleen, lymph-node organ;-'
thymus].

¢ Networking type of fibers.

¢ Thinbranchingtype of fibers.

e Loose areolar connective tissue seenin . ? A
o Lamina propria [subepithelial connective tissue] o Prevuous Year s QUQStIOhS

o Superficial papillary layer of dermis
e Dense connective tissue

Q.ReticularFibers are absent in?

(INICET-NOV-2020)
o Denseregular: seenintendons orligaments BT
B.Spleen
C.Thymus

D.Lymph node

o Denseirregular: seen in deep reticular layers of dermis,
periosteum, perichondrium.

Loose areolar connective tissue @ 000051

Dense regular connective tissue & 000321

e Therearelessfibers
e 3typesoffibers
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e Thick wavy fibers

e Runningparallelto each other's

SEEN IN:

e Tendon

® aponeurosis

e ligaments

e fcollagen

e Collagenfibresruns parallely in one direction

Dense irregular connective tissue

e Irregularly running collagen fibers

SEENIN
o Deepreticularlayer at DERMIS
o PERIOSTEUM

Q. Dense & regular arrangement of collagen fibres is seenin
atexcept [AlIMS]
a. Tendon

-

b. Ligaments
¢. Aponeurosis
d. Periosteum
Q. Dermis & irregular connective tissue is found in [AIIMS
2017]
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a. Dermis-

b. LaminA propria
c. Tendon

d. Ligament

Type Location Functions

Provides resistance to
force, tension, and
stretch

I. Connective tissue of skin,
bone, tendon, ligaments,
dentin, sclera, fascia, and
organ capsules (accounts
for 90% of body collagen)

Provides resistance to
intermittent pressure

Il. Cartilage (hyaline and
elastic), notochord, and
intervertebral disc

Forms reticular fibers,
arranged as a loose
meshwork of thin fibers,
provides a supportive
scaffolding for the
specialized cells of
various organs and blood
vessels

lll. Prominent in loose
connective tissue and
organs (uterus, liver,
spleen, kidney, lung, etc.),
smooth muscle,
endoneurium, blood
vessels, and fetal skin

. Basal laminae of epithelia, Provides support ana
kidney glomeruli, and lens filtration barrier
capsule

ﬁ Important Information

* Inoldscar:typelcollagen

* Recentlyhealing tissve: type lll collagen

¢ Type IV collagen gets damaged in Alport syndrome
(glomerular nephritis).




TYPES OF CARTILAGE & oo0o00:16

Favocwthage

HYALINE CARTILAGE

& 000038
e HYALOS -Glasslike
o Collagen fibres are notevidentto eye (opticalillusion)
o Refractive index of Collagen Fibres = Rl of matrix
e seenh Articular cartilage
e ISLANDS Of CHONDROCYTES
¢ notruninlines

. PR
5 R0

onsocvee
- mowee
s

CARTILAGE TISSUE

e LINES OF CHONDROCYTES [Long Lines] alternating
with collagen Fibres

e ftcollagenfibres

e collagen fibres ore evident

i

ytes are relatively far apart

Mvaline cartiinge. Mot e Tt Mt s The sdmenr o prorment R

ELASTIC CARTILAGE

o External ear (pinna)

o Eustachiantube

o Epiglottis
e Consists of ELASTIC DRESS- short, single, branching fibres
e CHONDROCYTES presentlarger

FIBROCARTILAGE

e worksas SHOCK ABSORBER
e Seeninlntervertebraldiscs

@ 00:03:30
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HYALINE CARTILAGE ELASTIC CARTILAGE FIBRO CARTILAGE
CLIOS |l
O L Py
CARTILAGE FEATURES @ 00:09:22
Refer Table 15.1

Cartilage in external ear

Epiglottis —= |
Larynx —=
Trachea

Articular cartilage
of a joint

Costal cartilage

Cartilage of
intervertebral disc

Respiratory tract cartilages
in the lungs, trachea,
and larynx

Meniscus (padlike &
cartilage in knee joint)

[ Hyaline cartilage
mm Fibrocartilage
mm Elastic cartilage

Articular cartilage
of a joint




Q. Fibrocartilage seenin
a. costalcartilage

b. nasal septum

. intervertebral disc

d. Auditory tube - <

Q. Structure shownis Foundin [AIIMS 2016]
a. intervertebral discs -

b. articulardiscs -

c. epiphyseal plate

d. pinna-

Cartilage features

Types Hyaline cartilage Elastic cartilage
Identifying Type Il collagen Type Il collagen
characteristics
Perichondrium Present (EXCEPT: at articular cartilage)  Present
location Most common type Rare (E’T’C?)
e Fetal cartilage e External ear
e Growth Plate e Eustachian tube
e Articular cartilage e Epiglottis
e Respiratory tube (with few e Tip of nose
Exceptions) e Tip of arytenoid
e Costal cartilage e Tritiate cartilage
e Corniculate
e Cuneiform
CHONDROCY Islands of Chondrocytes Collagen fibers  Large chondrocytes short,
TES are not Visible single and branching

Table 15.1

elastic fibres

AN

Fibrocartilage

Type | collagen
(predominantly)

Absent

Found near the bone/joint
e Intervertebral disc
Articular disc (Se, TM)

Knee meniscus

Glenoid/acetabular labrum

Insertion of tendons
SHOCK ABSORBER

rows of chondrocytes
alternating bundles of
collagen fibres



m LYMPHOID TISSUE

Primary lymphoid
organs

Secondary lymphoid
organs

* Thymus * Lymph nodes
* Red bone

» Tonsils

* Spleen

* Aggregated

lymphoid nodules
(in small intestine)

\¢ . 1
A\

* Appendix

=

PRIMARY LYMPHOID ORGANS
e Havestemcells
o BONEMARROW

o produceBcells

ol

o plasmacells

ol

o humoralimmunity

@ 00:01:01

« THYMUS

o ProduceT cells
responsible for CELL MEDIATED IMMUNITY
kills bacteria, protozoa (amoeba)
DIGEORGE SYNDROME
Thymus absent
— |CMI
— Severe bacterial infections
SECONDARY LYMPHOID ORGANS
e Nosterncells
e NODES

O O O O

e TONSILS
e SPLEEN
e MALT (peyer's patch)

LYMPHNODE & 000531

Gorminal conter ]

CORTEX- contains lymphoid Follicles
PARA CORTX

o T-lymphocytes-C.M.|

o Nolymphocyticnodules

MEDULLA
o Medulla- Plasma cells - Antibodies
Lymphocytes



o haslarge nucleus [Basophilic] RED PULP

o peripheral thin cytoplasm e 70-90%

e Macrophages e tRBCs

« CAPSULES e Splenic sinusoids filled with blood

e LULAROE SUBCAPSULAR e Cords of Billroth

. e Reticulocytes
SINUS [filled with lymph] !
Reticular Fibres
d
Cords

THYMUS & oo0:11:00
e MULTIPLE LOBULES
e Multiple cortex
o atperiphery
o Darkcoloured
e Multiple medulla
o Atcentre
o Lightcoloured\ .
e HASSAL's CORPUSCLE (THYMIC CORPUSCLE)
o degenerating cells (epitheliocytes)

SPLEEN & 001347
WHITE PULP
e 10-30%
e tWBCs C manly lymphocytes/nodules) Q. ALL the following are components white pulp spleen
1. LYMPHOID FOLLICLES except
o with germinal centre (right stained) a. peri arteriolar lymphoid sheath
b. Bcells

o periphery - dark stained
— Incentre - Blymphocytes
— periphery- T lymphocytes

c. Antigen presenting cells
d. Vascularsinus -

TONSIL:

e PALATINE TONSIL

e LINGUALTONSIL

e PHARYNGEAL TONSIL

2. PALS
Central arteriole
o Presentinlymphoid follicle
o Eccentric (notin centre]
o Surrounded by T lymphocytes .



PALATINE TONSIL
e Tonsillar crypt ruled by Non keratinized stratified & various epithelium
e LYMPHOID FOLLICLE

— Pharvnaeal

waanen

Palate

Tonsillar crypts

Palatine

sausi Lymphatic

nodules

Lingual
tonsil

Pharyngeal
epithelium

MALT (MUCOSA ASSOCIATED LYMPHOCYTE TISSUE) & 00:24:21
Q. GALT [ Gut associated lymphoid tissue] present in

a. submucosa

b. lamina propria (BETTER ANSWER) i

C. muscularis mucosa

d. adventitia/serosa

VERMIFORM APPENDIX
e MALT presentnotonly in UVANA PROPRIA but also extending SUB MUCOSA (rare)
e Lymphoid nodules presentin submucosa




INTEGUMENTARY SYSTEM

SKIN EPITHELIUM

& 00:00:47

1. STRATUM CORNEUM- contains keratin fibres

2. STRATUM LUCIDUM- in palm and soles

3. STRATUM CRANUWSUM-have kerato hyaline granules
4. STRATUM SP1NOSUM /PRICKLE CELL LAYER

5. STRATUM BASAL/STRATUM CERMINATIVUM

LAYERS OF SKIN @ o00:05:29
St Keratin
Comeum Fibres
St.lucidum
St.granulo- GO S <>
S Kerato Hyaline granules
St. ~7 g’ Desmosome

Melanocyte
st Merkel cell
Basale O O Sterm cell
Demis

Epidermis

Dermis
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1. Stratum corneum

o Haslotofkeratin fibers coming from 3rd layer

2. Stratum Lucidum

o Seenin Thickskin of palms, soles only

3. Stratum Granulosum

o Has keratohyalin granules for the formation of keratin
fibers.

4. Stratum Spinosum

o Alsoknown as prickie cell layer

o Has desmosomes attached between the cells having
spiny appearance

o In case of pemphigus vulgaris [ intraepithelial lesion]
desmosomes are broken; may lead to skin blisters.

5. Stratum Basale [Has 3 cells]

o Melanocytes: From NCC; giving Melanin

o Merkel Cells: Involved in light touch sensation; reading
braille; slow adapting cell.

o Stem cells: Add more layer of skin as skin disintegrate
with time.

e Deepto stratumbasalisis dermis

o Dermis has Meissner's corpuscles which helps in
detection of braille

o Meissner's corpusclesare rapidly adapting receptor
which helps to read braille faster

ﬁ Important Information

e Better one to read braille: Merkel > Meissner’s

Corpuscle
" " of Meissner

Stratum
granulosum

- v .
Stratum j‘} b -
spinosum [ A »\

4 v ‘.
i surart:‘:r::ﬁ Dermis
~ ge =
i, -



RECEPTORS

ﬁ/:? Important Information

Langerhans cell

* Antigen presenting cell [picks up antigen from skin
and carry towards lymph node] 4

* Not in basal layer |

& 00:10:07
MERKEL's Cell-forlight touch sensation

MEISSNER's CORPUSCLE - For 2pointdiscrimination\
PACINIANCORPUSCLE - For pressure a Vibration
RUFFINI's CORPUSCLE - for demol stretch

a0 S - A‘

RO 60N 1

....... \ »EAD

Al e \ ;-A Morl(
Free endings of 44—-#-‘-' ® sjeieitis t ol's cell
afferent n. fiber el Disk receptor of

afferent n. fiber
Terminal of

aﬂamlr\\ fiber \ Dendritic branches J

\ / j : of afferent i\ ﬂbe/tcapsu'

|

ol
' i/

Mlgpasuyﬁ:d Rt Dendritic branches

Dermal papilla / of afferent n. fiber
Spral terminals of — £ N
afferent n. fiber ’
Totiorous < 3 —— Capsule ~
Schwann cells 1 //
“ Capsule E
MERKEL's Cell & 00:10:57

Forlight touch sensation

Helpsreading BRAILLE Q. [MERKEL>MELSSNER]
Slowly adapting receptor - Precision is mere therefore,
involved when starting metes; brae but after 10 yrs
ofreadingbraille, Meissner's corpuscle is involved.
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MEISSNER's CORNSCLE

» present at dermoepidermal junction—
» rapid adapting receptors

» for 2 pointdiscrimination

f? Previous Year’s Questions

Q.Skin receptor responsible for detecting rapid
vibrationsense? (FMGE - Aug - 2020)

A. Meissner corpuscle

B. Pacinian corpuscle

C.Merkelcell

D. Ruffini‘scell

PACINIAN CORPUSCLE

¢ Presentindeep dermis

o Carriespressure andvibration
e rapidly adapting receptor
RUFFINIRECEPTORS & o0:14:19
* Presentindeep receptor

o Slowly adapting receptor

o Fordermalstretch

e Thermoreceptor

FREE NERVOUS ENDINGS

Non myelinated axons

Slow conducting

Cfibres

Conduct pain and temperature

L~~~
©

FREE NERVE ENDINGS
MERKEL CELLS
MEISSNER’'S CORPUSCLE
PACINIAN CORPUSCLE

. RUFFINI CORPUSCLE




CELL JUNCTION

Q. 20mm Intercellular gapis found in
a. Zonaoccludens
b. zone adherence/
c. macula adherence
d. gapjunctions

Apical surface

)

Q (0]

Basement membrane

Intercellular space
Desmosome

Fascia adherens

Gap junctions

\ ‘ '
Hemidesmosome ;& Intermediate filaments
. (keratin)

Basement membrane

GAP JUNCTION

e Tunnel lke b/w 2cells

e For passage of ions, molecules (glucose, AA] —
(functional coupling)

¢ CONNEXONS — hexagonal structures present

¢ verynarrow ICgap

e jons [Ca*, Na*] — for impulse conduction sinter to
electricsynapsein
smooth muscles - causes peristalsis
cardiac muscles - causes rhythm

e incaseofdamage
o disturbed peristalsis
o cardiac arrhythmias

o Faster conduction than neural conduction

Connexions $ 00:07:45

o HEXAGONAL
o CONDUCTSIONS [Ca™, Na™]

membranes
of adjacent cells

cell membrane

connexins

Idosed
open

connexons

extracellular space b c

HEMIDESMOSOME - attaches cell to basement membrane
ZONAOCCLUDENCE / TIGHT SUNCTION- very narrow
inter cellular gap towardsapical surface



ZONA ADHERENCE/FASCIA ADHERENCE-20nmIC gap
DESMOSOMES/MACULAADHERENCE-25nm IC gap

ﬁ Important Information

» Desmosomes have cadherins. which are damaged in |
pemphigus vulgaris [intraepithelial lesion).

 Hemi desmosomes have integrins as cell adhesion ‘
molecule: damage in hemi desmosomes occurs in |

bullous pemphigoid (sub- epithelial) ‘

CELL ADHESION MOLECULES
e INTEGRINGS -hemidesmosomes
« CADHERINS -desmosomes
- Ca”’modulated adherent molecules

CLINICALPICTURE

P.VULGARS
¢ Absto cadherins - Intra epithelial blisters
¢ NIKOLSKY's SIGN - positive

IMMUNO FLOUROSCENCE STAINING
¢ Pemphigus vulgaris-FISHNET APPEARANCE (throughout

epithelium)
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o INTRAEPITHELIAL'LESION
 Bullous pemphigoid-green flouroscence restricted to

basement membrane.
o SUBEPITHELIAL

Pemphigus vulgaris (intaepithelial lesion)

NIKOLSKY SIGN @ o0:11:10
« putting tangential pressure to normal skin

¢ extension of lesioninto normal skin

o dietointercellular separation

¢ S.spinosuminvolved



SKELETAL MUSCLES & o001:20

Dense Regular Connective Tissue

¢ long cylindrical cells

e SYNCITIUM anatomical)-multi-nucleated due to loss of
cellmembrane

¢ Nucleiare atperiphery

e STRAITED APPEARANCE
ABand -Anistropic
| Band -Isotropic

Dense Regular Connective Tissue

CARDIACMUSCLE @& 00:02:26

¢ INTERCALATEDDISCS duetoprominentcellboundaries
e STRIATEDIessstriated
e Gapjunctions perinuclear halo present
e Desmosomes

o Fasciaadherens
e Branchingseen

MUSCULAR TISSUE

SMOOTH MUSCLE @  00:03:49

Spindle shaped cells

No striation

Single nucleus

¢ Gapjunction desmosomes

Comparison of skeletal muscle vs cardiac vs smooth muscle

Skeletal Muscle

e Skeletal muscle is a syncytium [due to loss of cell
member]; has long cells with multinucleate appearance,
deeply striated z-band & I-band are present.

e Cardiac muscle: less striated, peri-nuclear halo in
intercalated disc; branching cells.

e Smooth muscle: spindle shaped cells, entirely different

from cardiac muscle or skeletal muscle.

Q. The marked struc¥==-""“4"§{|%he following cell junction

uuuuuuuu

expect [AIIMS 2016]
a. Zonaocculdens

b. Zona adherens

c. Maculaadherens
d. Gapjunction

50



INTERCALATED DISC

Striations

Nucleus

Intercalated
disc
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It has zona adherens, macula adherens, gap junction.

Gap junction are important at intercalated disc between

two cells;

o It works like an electrical synapse and allow
thetransfer of ions [means if one cell is contracting
simultaneously another cell should also contract]

o Itthereis aproblem with gap junction: arrhythmia

Tightjunctions are absent

Cardiac muscle has nucleus with peri nuclear halo, in

intercalated disc.



m RESPIRATORY SYSTEM

PALATE
e Boundary line b/w respiratory tube and tube
¢ DOUBLE SURFACES DOUBLE EPITHELIUM
o hard palate lined by pan keratinized stratified squamous
epithelium
EPIGLOTTIS @ 000721
o Oral surface-stratifiedsquamous epithelium
e Laryngeal-surface respiratory epithelium
e NASAL VESTIBULE & VOCAL CORDS are prone to
abrasion- st. sq. epithelium
e ADENOIDS & TONSILS - respiratory epithelium

o NEUROEPITHELIUM-present at roof of nasal cavity
olfactory epithelium

RESPIRATORY EPITHELIUM

e PSEUDO STRATIFIED CILIATED EPITHELIUM WITH
GOBLET CELLS

e Ciliated-moves mucus secreted by GOBLET CELL
[foaming appearance]

e EPIGLOTTIS - elastic cartilage present
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& 00:10:35
e Lined by respiratory epithelium EXCEPT for VOCAL
CORDS
e Hyaena cartilage present
o smaller bronchioles (1 mm Diameter)
o nohyaline cartilage

LARYNX

Q. Hyaline cartilage of respiratory tube extends till
a. Bronchus smooth muscle
b. Terrain Bronchiole
c. Respiratory Bronchiole
d. Alveolar duct cartilage

* Hyaline cartilage extends upto bronchus, goblet cells
extends upto bronchus
o bronchus
o Larynx
o Respiratory Epithelium

RESPIRATORY PATHWAY
e Alveolarduct
e Alveolarsac

e Alveoli

Referimage 20.1



CONDUCTING PATHWAY
e Trachea

Bronchus

Bronchiole

Terminal bronchiole
Respiratory bronchiole

Trachea
« Respiratory bronchiole cuboidal epithelium

e Alveolar sac simple squamous epithelium for gaseous

exchange
e Thintypelpneumocyte

@ o00:17:10

e Smooth muscle

’Y 23— Type | pneumacyte
74 §e——Typell peumocyte
=9, y »Mu

Trachea
Gouet(el-\ Basal cell Ciliated cell
!f Pseudostratified
-y ciliated columnar
A epithetium
Yot ~ smoothmuscle
Bronchi i et
= (
o 2= Cartilage
£SA g
) )%
Bronchioles =, ~’//
f
/,/ )'\ cmncen—\ /-Ciamdul
| / p
4 TN [ | I l Simple ciated
it /,,,/_\\ 1”@ @, 0]yt columnarepitheium
(Smaller) P \ T N T e
LB . s —tey - Smooth muscle
a1
/ cells
Terminal g ’/,\\ Jn  Cobodalcels /~Cubcel
/ \ /- Simple ciliated
(& | columnar and
\ cuboidal epithelum
Cuboidal
cels —\ Club cell -\ Squamous cell
(&) [OJ Simple cubosdal and

BRONCHUS

¢ Smooth muscles

e Hyalinecartilage
Glands (gobletcells)
Respiratory epithelium
MALT
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? Previous Year’'s Questions

Q. In a Preterm baby with respiratory distress
syndrome. which of the following type of cell is

deficient? (NEET - Jan - 2020)
A. Alveolar capillary endothelial cell
B. Bronchial Mucosal epithelial cell
C. Typelalveolarcell
D. Type 2alveolarcell
BRONCHIOLES @ 00:19:15

e Nogobletcells
» No hyaline cartilage
e tSmoothmuscles
TERMINAL BRONCHIOLE(lumen diameter.0.5-1mm)
o CLARACELLS
o Ciliated cells +
e Clubcells
e Sqguamouscells
Q. All of the following cells are found in lung except
a. Kulchitsky cells- Neuro endocrine cell secretesSerotinine
b. Claracells
c. Brushcells
d. Langerhans cells - APC- skin & lymph nodes

CLARA CELLS BRUSH CELL

Function exactly not known
(receptor)

e Secretes surfactant
e Detoxify air
e Acts as stem cell

0? Previous Year’s Questions

Q. In a preterm baby with respiratory distress
syndrome. which of the following lipid would be
deficient? (NEET - Jan - 2020)

A. Sphingomyelin

B. Cardiolipin

C. Dipalmitoyl Phosphatidyl choline

D. None of the above



ALVEOLUS

+ Type 1 pneumocytes (mostly) - gaseous exchange

¢ Type 2 pneumocytes —secretes surfactant

& o0024:14

o Alveolar marchophage - engu!f dust particle

o Capillaries-1CO,&less O,

o Alveolarpores of KOHN - helps in communication

—» With other alveoli

—» Can move fluids, bacteria, malignant cells also.

macrophages

Alveolar pores

Erythrocyte
Pulmonary
capillaries

Alveolar

Interalveolar
septum

alveolar sacs

Image 20.1
i goblet ciliated hyaline
epithelium “cells cells cartilage
e
==
]
= -
—r
=
e
main g =
bronchus =
] s
O —4 "]
~~lobar ;_%
T bronchus E
i,? segmental z
B - bronchus = [
= terminal e i
bronchiole vz\ ~ bronchiole )2 ‘
respiratory » = V
bronchioles
alveolar duct

RESPIRATORY




m DIGESTIVE SYSTEM

OESOPHAGUS @ 000048

e Upper 1/3"-skeletal muscles
« Middle 1/3" - skeletal muscles
e Lower 1/3"- smooth muscle

o Pronetoadeno Ca.

SN oi .\;(
Sl A

NG \ <

ViUCOSa =

MUCOSA

e Submucosa

e Muscularis exrerna

Adventitia (mostly) & Serosa MUCOSA
e Stratified squ amosithelium

e Lamina propria

Muscularis mucosa

Sub mucosa

e Strongestlayer of oesophagus
o Shouldincludein sutures

e Submucosal glands present

| Y H;]_{L) X -
mexterna :
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Stomach @  00:04:04

1. Cardia fundus
2. Fundic body
3. Pylorus

fundus

cardia

pyloric

__sphincter

i

duodenum

« Cardia pylorus have more mucous glands-neutrializes acid
o Parietal cells secretes HCL (fluids)
o Parietal cells are rare in cardia and pylorus

? Previous Year’s Questions

Q. Allare correct about stomach except

A. Pylorushas more acidsecreting cells

B. Lotsof mucosasecretingcellsin pylorus

C. Chief cellssecrets pepsinogen — more infundus
D. Parietal cellssecrete intrinsic factor

GASTRIC GLANDS

CELLS

1. SURFACE MUCOUS CELL : secretes alkaline fluid with
mucin

. MUCOUS NECK CELL : secretes acidic fluid with mucin

. PARIETAL CELL : secretes HCL &intrinsic factor

. CHIEF CELL : secretes pepsinogen & gastric lipase

. G CELL (ENTERO ENDOCRINE CELL): secretes gastrin

No goblet cellS

O b~ WN



Surface mucous
cell (secretes
alkaline fluid
containing mucin)

Gastric—
pit

Mucous neck

cell (secretes

acidic fluid

containing mucin)

Isthmus/—
neck Parietal cell

(secretes intrinsic

factor and hydrochloric

acid)

Chief cell (secretes
pepsinogen and gastric
Gastric— lipase)

gland

G cell (enteroendocrine)
cells that secrete
gastrin into the blood

? Previous Year’s Questions

Q. Predominant cells present at isthmus of gastric
Pit? (NEET - Jan - 2020)

A.Chiefcells

B. Parietal cells

C. Mucous cells

D.Stem cells

¢ UPPER Y consists -
1. MUCOUS NECK CELL
2. PARIETAL CELL -Pink (eosinophiloic)

o Lower Y2 consists

1. CHIEF CELL - BLUE (Haematoxylin)

2. GCELL

(] Surface
mucous cells Gastric pit
[“1Mucous
neck cells
[=] Parietal
cells
Chief
cells o
{5 Endocrine :"‘*c o,
cells

Lamina
propia

Blood
vessels
Muscularis
- mucosae
= Submucosa

Oblique
muscle layer

Circular
muscle layer

Longitudinal
muscle layer

Muscularis
externa

Connective tissue

Visceral peritoneum

— 1
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? Prgvious Year’s Questions

Q.Which of the following marked cells secretes HCL
A.Surfaceneckcell

B. Mucousneckcell

C.Parietal cell

D. Chief cell

Central spherical nucleus
FRIED EGG APPEARANCE-- -~

Parietal Cell

e Presentinupperhalf

e Pinkcolored

e Cuboidal cell with fried egg appearance

Chief Cells

e Basophilic, blue in color, takes haematoxylin (base)
e Presentinlower half columnarcell

Gastric lumen
G. EPITHLISM SURFACE MUCUS CELL
L L -
G. pit
isThmus P — Neck Mucus cells HCL
STEMCELL | ¢ — Body Parietal cell IF
G. gland = o Fundus [base]
NEC CHIEF/ZYMOGEN/PEPSIN CELL
Gastrin

e ISTHMUS: junction b/w gastric & gastric gland

* CELL LOCATIONS shown in the diagram and
predominant locations, they can be present anywhere in
thegland

e STEMCELLS: helpsin repair (post gastric etc)



SMALLINTESTINE & 00:19:49 1. ENTEROCYTE
« DUODENUM: acidic chyme, H.P. duct opensin 2™ part * Columnar cell

« JEIUNUM  has finger like vill & microvili (which give 5 geolgigagéﬂpm"
striated border) » Secretes mucus
* |ILEUM (has peyer's patch)-has leaf like VilIABSORPTION 3. PANETH CELL
by (more in jejunum, towards ileumn) » Providesimmunity (killsamoeba & bacteria)
1. PLICAE CIRCULARES * Secretes sytokines
* Mucosalfoldsincrease SA * Maintainsintestinal flora .
2 VILLI & MICROVILLI * APICALEOSINOPHILLIA (‘darkplnkapex) o
e Due to lysozymes (cytokines are present inside them
* Absentinstomach+L. TNF-a)
4. M.CELL
e MICROFOLD CELL
e APC
5. NEC
e Secretes hormones, CCK
6. STEM CELL
» Pleuriopotent- helpsin repairing the epithelium

? Previous Year’s Questions

Q. All found in small intestine except
A.Stem cell - towards the base

B. Goblet cell
C.Neck cell - stomach
D. Paneth cell
Common Features
¢ MUCOSA
e SUBMUCOSA DUODENUM
e MUSCULARIS EXTERNA . e VILLI:TSA _
o SEROSA ¢ MICROVILLI: Straited border

. . o INTESTINAL CRYPTS:Forms glands
Intestine glands (crypts of Lieber Kuhn)

Lysozymes
Apical = @G
Eosinophilia

Intestinal
crypts

Duodenal
glands

7 Important Information

« Duodenum: Brunner’s gland (in submucosa)
¢ lleum: Peyer’s patches (In lamina propria)
L e Jejunum: Neither Brunner’s nor Peyer’s .

Muscularis
externa

Serosa
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Duodenum Glands
« BRUNNER's GLANDS
¢ Presentin sub mucosa of proximal duodenum
e Secretes URO-GASTRONE/HEGF

o |Parietal activity duodenal ulcer

o tMitotic activity heals duodenal ulcer

& 00:25:45

Yy Important Information

" » Submucosal glands are also seen in esophagus [
which usvally are not present in GIT).

(g)

C

Previous Year’s Questions

Q. All are true about BRUNNER'S GLAND EXCEPT

A. Sub mucosal glands

B. Secretes urogastrone. which inhibit gastric HCL
production

C. Secreteshuman epidermal growth factor (HEGF)

D. Present inlower duodenum

Q. PANETH CELL : present towards Base (fundus) of the
gland

e Dark pink apex

e Release TNF- Destroy excess pathogens

¢ Maintainintestine flora

LARGE INTESTINE CELLS & o00:32:40
COLONOCYTES
e Columnar
o Absorbs water, electrolytes & vitamins
Lo
o ,-; Colonocyte
. Absorbs water,
electrolytes. and vitaming
.. e Gobiet cell
Ty Secretes mucus
T AT .
Large intestine, mucosal layer (115x)
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Goblet Cells

» No.of goblet cellkeepincreasing

» Moredistal, more no.

» Lubricates fecal matter with mucin

Ongross anatomy \

» L.lisidentified by haustrations, Taenia coli(3)
Anal Canal

Dentate Line

» Squamo columnarjunction

* Belowtoit:squamous zone

» Abovetoit:transitional zone colorectal/ columnar zone
Anal Transitional Zone

o Columnar —Cuboidal -Squamous

Levator anl ——— Anorectal
Junction
Internal anal ————
sphincter po— Supratransitionall
line
External anal
sphincter : UU Dentate line
Anoderm Anocutaneous
(white zone) /__.Am line

[] squamous zone
[] Perianal skin

[ colorectal zone
[] Transitional zone

Colorectal zone |:

Anal transitional zone

Squamous zone

«+4— COLUMNAR EPITHELIUM
COLORECTAL ZONE
— - +~1—  TRANSITIONAL EPITHELIUM
N YNANVAVAANAANNANA DENTATE /PECTINATE LINE
SQUAMOUS ZONE Pectin
region ~—+—  STRATIFIED SQUAMOUS EPITHELIUM
Mucosa
— — WHITE LINE OF HILTON
True skin AND CUTANEOUS JUNCTION
MUCO CUTANEOUS JUNCTION

WHITE LINE OF HILTON / AND CUTANEOUS / MUCO

CUTANEOUS JUNCTION

Pecten Region

e Presentabove the white line

e Lined by stratified squamous non - keratinized (wet)
epithelium

BWL-“?vhiteiine

¢ Lined by stratified squamous keratinized epithelium (dry)

¢ Sweat & sebaceous glands present



gr) Previous Year’s Questions

Q. Lining epithelium of anal canal below pectinate line is
A. Columnar epithelivm

B. Transitional epithelivm <

C. Non-keratinized stratified squamous epithelivm
D. Keratinized stratified squamous epithelivm

LIVER ARCHITECTURE & o0:41:45
Dual Blood Supply

» HEPATIC ARTERY:Carries O,

e PORTAL VEIN: Carries nutrients

Portal Triad

» HEPATIC ARTERY

o PORTALVEIN

e BILEDUCT

ﬁ Important Information

DAVstructures

e Duct:Bile Duct

e Artery:Hepaticartery
¢ Vein:portalvein

S

CENTRALVEIN: Receives nutrients from portal vein
CIRCULATION OFNUTRIENTS
INTESTINE-PORTAL VEIN—-HEPATOCYTES —CENTRAL
VEIN
!
(IVC) SYSTEMIC CIRCULATION—HEPATIC VEIN
Hepatocytes form bile

Hepatic Sinusoids

e Fenestrated —non continuous endothelium

e Helps in transfer of contents into PERI SINUSOIDAL
SPACE OF DISSE
STELLATE CELL OF ITO- helps in absorption of Vit, A,D

KUPFFER CELLS

Fenestrae
Kupffer cell Endothelial
Sinusoid cells
Space of Disse Stellate cell

Present with in sinusoids

* Monocyte
» Phagocytic
¢ Pseudopodiaaidsin capture of antigens
Fenestrations
Hepatocyte
©) ;
- ] ENDOTHELIUM
Kupffer cells i SINUSOID
pseduopodia BLOOD
[monocytes |
Peri Sinusoidal Hepatic stellate cell of ITO
Space of disse @

classic
lobule

portal
canals

portal lobule

liver acinus

central vein

Stroma
Central vein
Hepatic
lobule
Branch of
hepatic
portal vein
. Bile ductule

%— Lymphatic
’) . vessel
Branch

of hepatic
artery proper

LIVER HISTOLOGY

e Hepaticveins (metabolites)

PORTAL LOBULE:

Bile drains to
bile duct. Portal
area is center.

CLASSIC LOBULE:
Sinusoids drain

to the central

vein.

PORTAL ACINUS:

Tissue supplied by terminal
branches of the hepatic artery
and portal vein. Cells nearest
these vessels are first to
receive oxygen and nutrients.




LOUBLE/ACINI
CLASSICLOBULE
* Hexagonal

Central veinis present at centre
Triads are at periphery
Triangular

Centered on portal triads
Atsides, 3 central veins

Terminal branches of hepatic
arteriole and portal vein

long axis

Metabolic zonation cental vein

within liver acinus

(tributary of hepatic vein)

! / ‘4 ; \ . f""//r o
%% Pontal triad: branches of

hepatic artery, bile duct
and hepatic portal vein

Portal Acinus

Widely accepted concept

e Depends upon blood carried by branches of hepatic
artery & portal vein

¢ Atsides, central vein on one side and portal triad on other
side diagonally

o Tell us about zones of ischemia or toxic injury

Area 1- high oxygenated, more affected by toxins

Area 2- less oxygenated, less affected by toxins

Area 3- least oxygenated, least affected by toxins

nar




m URINARY SYSTEM

Rt

Distal convoluted tubule celis

‘Figure 24.7 Location and structure of nephrons. Schematic
view of a nephron illustrating the structural characteristics of
the epithelial cells that form its various regions.
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_;"';_h‘.'i s l-l—‘-’ ’Rk_‘;" oy
Nephron loop (thin-limb) cells

I A T i
@R

Collecting duct cells




e Two portions
o Excretory [nephron based - forming urine]
> Collecting portion
o Endothelium of glomerulus or bowman capsule, loop of
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