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| Appendix (low power): Transverse section

Subserosa

 Reactive lymphoid follicle

Submucosa

Muscularis propria

Serosa
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SPLEEN

The structure of the spleen is similar to the lymphnode.
capsule

> Itis covered with a capsule. That capsule is made of dense connective tissue
and elastic fibers.

A cut section through the spleen shows the substances of spleen arranged in the
form of white pulp and red pulp
The white pulp

The white pulp appears basophilic (bluish) in the haematoxylin stained section
because it contains lymphocytes.
The red pulp

» The red pulp appears red because it contains many sinuses filled with RBC.

Circulation of blood through spleen
» Splenic artery enters at hilum . It is branched and enters the pulp where it is
covered by lymphocytes
» That periarteriolar lymphatic sheath is called as white pulp.
» At the center of this pulp is the central artery
» There are two theories of circulation open and closed circulation

Functions of spleen
> Filteration of blood
> Site of production of B and T lymphocytes
» Destruction site for RBC
Applied
> Splenomegaly- enlargement of the spleen is called as spleanomegaly.
» It occurs in malaria and leukaemias.

Capsule

Trabeculae

- Arteriole

White pulp

Red pulp




URETER

Ureter is a tube with star shaped lumen inside
» It conducts urine from renal pelvis to the urinary bladder
It’s structure containing three walls

Mucosa
e Epithelium- transistional type of Epithelium which is 4 to 5 layers thick

e Lamina propria- made up of loose connective tissue containing blood vessels
and lymphatics

Muscle layer
e |nner longitudinal and outer circular layer of smooth muscle

Adventitia
e Quter most layer of ureter made up of loose connective tissue.

Clinical
e Ureter stone — Stone in the ureter.
o Kidney may dislodge the stone and pass into ureter.
o It causes severe pain radiating from back to front side at lower
abdomen.

Transitional
epithelium

Lamina
propria

Muscle
layers

Adventitia

S




THYROID GLAND

It is surrounded by thin connective tissue capsule.

» From the capsule septa extend into gland carrying blood vessels along with
them

Parenchyma

» The parenchyma of the gland is arranged in the form of thyroid follicles.
Thyroid follicles
» Follicles are having central cavity that contains gel like material called colloid.
o Colloid is containing thyroglobulin.
o Thyroglobulin is the storage form of thyroid hormones
» Follicles are lined by a single layer of epithelium
» Epithelial cells of follicle vary in size from cuboidal to columner
» It depends on the activity of cells
o Cuboidal cells reffered as “resting stage”
o Coloumnar cells reffered as “ active” or “secratory stage”

Each follicle is surrounded by a network of reticular fibers, vessels and lymphatics

Parafollicular cells

» Few cells present surronding follicular cells called as parafollicular cells
» They secrete hormone calcitonin.

— Thyroid follicle

Cuboidal epithelium

parafollicular cells




ARTERY

Arteries are vessels which conduct blood from heart to tissue.
The wall of the artery is having three layers.
Tunica intima
» Innermost layer of artery.
» Itis having four components
Endothelium- made up of simple squamous epithelium.

O

o Basal lamina

o Subendothelial connective tissue

o Internal elastic lamina- made up of a layer of elastic lamina
Tunica media

» Intermediate layer

» Itis the thickest layer and consisting of elastic fibers and smooth muscle cells

» The amount of elastic fibers and smooth muscle is depending upon the size of
artery

» They arranged circularly

» Itis separated from tunica adventitia by external elastic lamina

Tunica advantitia
» Qutermost layer of artery
» Made up of connective tissue cells and collagen fibers

Classification of arteries
Into three types
» Elastic arteries- larger arteries ex. Common carotid, subclavian artery

» Muscular arteries- medium sized arteries.
» Arterioles- Smaller arteries. Terminating into capillaries.

Clinical PrstaN
subendothelial /\ \ \ \

Atherosclerosis- deposition of lipid, | connectve ussue
fibrous tissue in tunica intima J i

Endothelium — o2 — Blood vessel

- Elastic fiber

—— Smooth muscle
fiber

Tunica intima ‘

Tunica media

¢

Tunica adventitia




CARDIAC MUSCLE

Cardiac muscle is also striated similar to skeletal muscle but its contraction is
involuntary.

» They are supplied by autonomic nerves
» They are present only in heart.

Cardiac muscle is consisting of long and thick muscle fibers
» These fibers show branching
» So, individual fiber appears as “Y” shaped.
» Each fiber is made up of cardiac myocytes.
» Each myocyte has a centrally placed single oval nucleus.
» They are joined and form a junction known as intercalated disc.
» Gap junctions are present in the longitudinal or lateral portion of intercalated
disc. It helps in spreading of action potential
Myofibrils of cardiac muscle have actin and myosin filaments.

Applied
e Hypertrophy of cardiac muscle — when cardiac muscle works excessively their
size is enlarged.

e No capacity for regeneration

¢ Damaged part is replaced by fibrous tissue.
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COMPACT BONE

It forms the bulk of the diaphysis of long bone
e |t forms a thin layer on the external surface of all other bones.

e This part of bone is called compact because no space is visible on naked eye

examination

Bone core is made up of spongy bone

Copmact bone covering

Periosteum- the bone on its external surface is covered by a membrane called
periosteum

e |t consists two layer — outer fibrous layer and inner cellular layer.
Endosteum — It is the thin lining of the bone towards marrow cavity and spongy
bone
Compact bone is made up of Lamella.
Lamellae are present in three different patterns

Haversian system of lamellae

Also known as osteon

Lamellae Arranged around a canal known as Haversian canal. This canal is
containing vessels and lymphatics.

Blood vessels and nerves go inside the compact bone through volkmann’s canal

Intersitial lamellae
Lamellae seen in areas between osteon is known as interstitial lamellae

Circumferential lamellae

It is two types

Outer circumferential lamellae- present on the outer surface of bone just below
periosteum.

Inner circumferential lamellae- It encircle the marrow cavity

Clinical application
¢ Rickets- poor mineralization of bone due to vitamin d deficiency in child
results in bowing of legs known as rickets.



SKELETAL MUSCLE

They are also known as striated or voluntary muscle.

» They are supplied by somatic nerves

» Under light microscope it shows alternating dark and light bands

» Skeletal muscle consists numerous muscle fibers

Covering

» Each individual muscle fiber is surrounded by a covering known as
endomysium

» Many muscle fibers aggregate to form bundle which is surrounded by a layer
called as perimysium

» Many bundles unite to form a muscle which is covered by epimysium.

The point of contact between terminal end of axon and muscle fiber is called motor
end plate.

Basic unit of skeletal muscle is long cylindrical fiber. Fiber is formed by fusion of
many myoblast

e Nuclei of cells are present towards peripheral part of cytoplasm
Striations

» The dark band is called as “A” band and Light band is called as “I” band
¥ Athin line is seen in the middle of the light area is called as Z line

» The mid region of the dark band is called as H band

» In the middle of the H band the line is known as M line

The area between two adjacent

Z lines called as Sarcomere. Nuclel of
muscle fiber Blood capillary

» A sarcomere is the contractile
unit of muscle

> It's containing thick myosin
and thin actin filaments

Nuclei of fibroblaste




Cartilage

® |tis a specialized connective tissue

® |t consist of three components
O Ground substance
O Fibers and
QO Cells.

® Three types of cartilage are found in the body

1. Hyaline cartilage

2. Elastic cartilage

3. Fibro cartilage

They differ from each other because of the type and amount of fibers present
in them.

Cartilage is not supplied with blood vessels

It is avascular

It is usually surrounded by membrane called as perichondrium.
Perichondrium having reach blood supply.

Chondrocytes receive nutritive substance by diffusion through the ground
substance.

YV VV VY

HYALINE CARTILAGE

It is the most abundant type of cartilage in human Body.
Location:

» In fetal skeleton,

» Ends of adult Bones,

> Nose,

» Costal cartilage,

» Trachea,bronchi and larynx.

Description:
» It consist of homogeneous,transparent and amorphous intracellular matrix.
» Matrix consist of collagen fibers and ground substance




» Cartilage cell known as chondrocytes
» Chondrocyte is present in small spaces called as lacunae.
» Itis surrounded by perichondrium

Fibers

» Its type 2 collagen fibers
» Itis provide stability and strength to the cartilage
» They are not seen in the histological section because they have same refractive

index as that a ground substance.

= Perichandriur

Ground substance s —r-

» Homogenous, gel like
structure. Y o,

SEofb-( X
<Th — | = \ ‘ in lacuna
- [ » ) 7o ) ‘
Chondrocytes a TR

= Matrix

» They occupy lacunae in the matrix.
» They are responsible for the synthesis of collagen fibers and ground substance.

Perichondrium
» Hyaline cartilage on its free surface covered with a fibro vascular membrane

called as perichondrium.
> Itis absent at the free surface of bone at joint cavity. Known as[articular
cartilage]
» Itis consist of two layers
1. Outer fibrous layer.
2. inner cellular layer

Functions
» Articular cartilage provides smooth surface for movement of joints.

» Itis provides support|[as in costal cartilage]
» Firmness keeps the lumen of trachea and bronchi patent.




ELASTIC CARTILAGE

Location

» Itis present in pinna of the ear.

» Epiglottis

» Corniculate

» Cuneiform cartilage of larynx.

» External auditory meatus and auditory tube.

Description
» Also known as “yellow elastic cartilage”

Fibers
» Elastic cartilage contains branching elastic fibers.
» Contains type 2 collagen fibers.

Ground substance

» Contains proteoglycans.
Cells

» Chondrocytes are present in lacunae.

» These cells are bigger than cells present in hyaline cartilage.

» They are closely placed.
Perichondrium

e Having two layer
(1) Outer fibrous layer

(2) Inner cellular layer.

Function. g e
e
% N e (O Elastic fibers —
» It provides shape SRR /
and support to .'ﬂ&‘ 7} .H,_—- Matrix
the organ. 7 Q _;’[ | .10

- - = ’ch"" — —.?--1
— Perichundrlum—-r:_‘.\‘" ] -‘3 -

Chondrocytes — ] ‘




FIBROCARTILAGE

L

» Itis also known as “white fibrocartilage
Location

Intervertebral discs

Public symphysis

Manubriosternal joint

Menisci of knee joint

Articular disc of temporomandibular and sternoclavicular joints

YV Y XYY

Description

Fibers
» Type-1variety
round substan
» Very less variety.
Cells

» Very few chondrocytes are seen
» They are placed between large fiber bundles

Perichondrium

» It's abscent in fibrocartilage.
Function

~ Itis capable of resisting compressive and shear forces.
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