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Tissues




A tissue is a collection of cells)with a common embryologic
origin that work together to perform specialized activity. In

addition to the cells, a tissue contains the extracellular

matrtx @ which’s found between the cells.
cells I b\l SN i) ol Colls )

« Body tissues can be generally divided into'4 main types
according to the type of cells and the amount and content
of the ECM they possess.

« The main types of body tissues are:
1. Epithelial tissue
2. Connective tissue
3. Muscular tissue
4. Nervous tissue
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Table 1: Types of tissues and their characteristics | =%~ 20 el
Nervous

Zl=w> Have

elongated
processes

Very small

Transmission
of nerve
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P \,l astrocyte (glial cell) . oligodendrocyte

\ 7 (glial cell)




Epithelium Fig.1: Characteristics of
Epithelial tissue. (a) Cross

Lamina prop_l‘ia section of small intestine.
(connective tissue) (b) Section through the
skin.
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Epithelial Tissue

« Epithelial tissues have the following characteristics:

1) Cover surfaces or line cavities.
J“LQ? Sgan

2) Rapid turn- “ver (time from the birth of a cell till its
death), because it’s exposed to the external environment.

aAp)
3) Formed of sheets Of closely packed cells. oched
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4) The cells are polar. w2 wesemerr o Taniuivrsbonis ol

ey cone adiom Punchion U1 8kri. J5 e T s Tl

5) The epithelium rests upon a sheet of extracellular matrix
called the Bg\ga\ligw The epithelium, also, have a
connective tissue layer under it. b

6) Epithelial tlssues QL\MMQQS They receive their
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oo IM from the underlylng vascular connective tissue
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Basement Membrane

» Basement membrane 1s
formed of the basal lamina
and the reticular lamina.
The reticular lamina is the

upper partof the

connective tissue that’s

usually located- (under) the
epithelium which is rich in

.. Connective
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» It supports the epithelium.
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reticular fibers. Jor
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Fig.2: Difference between basal lamina
and basement membrane.
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Types of Epithelium

Epithelium can be divided into two general groups:

Lining or covering epithelium J1p2)
Glandular epithelium = Main function 1s @

ithel.- (5‘)
5 Secvebin 3l 0= d2 5% €D
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However, some 11n1ng epithelial cells secrete (like
those in the(stomach) and some glandular cells are
present between lining cells (like goblet cells of small
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Lining or covering epithelium

il scps

According to w X Bake c13lb
/ \ Pseudostratified _
| Simple | Stratified epithlium
( 1 layer) (22 layers) shatl, 3o Swpe D) ds (5en G
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According to shape of cell According to shape of cell in upper layer
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> Squamous > Squamous > Keratinized
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. Cuboidal >» Cuboidal -
keratinized
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> Columnar > Columnar
>l Transitional




Simple Epithelium

Single Single Single
Flattened squamous Cuboidal Tall columnar
. Lineblood . Ciliated:

vessel « Line renal tubules Uterine tube
« Line body « Coverlovaries « Non-ciliated:
cavities Stomach

« Easy passage of
substances
e Secretion

« Active transport « Secretion
« Cover organs « Absorption




Stratified Epithelium

Multiple Multiple Multiple Multiple
CFATRF o4 Squamous cells | Squamous cells
cov rggl _by Oak CQ\preAﬁ;cd by Cuboidal Columnar
keratin layer keratin layer
: PO Large ducts of : :
Skin Esophagus saliv%%ﬁéblgff ds Conjunctiva

e Protection

e Prevent @ateﬁ‘

loss

e Protection

e Protection
e Secretion

e Protection
o Secretion




shatthied 31 g o J5
Transitional epithelium (Urothelium):

% The topmost cells of this LRy S = Apica
— v . ¢ surface
stratified epithelium are 0,0,89 g /ollG)
-hke (called Umbrella rAcWOND
n Transitional : { A
C ells) . MO i olium Lal {a)
Basement

membrane

Connective
tissue

% Location:

- Orinary bladderandureters.,
That’s why 1t’s also called Fig.3: Relaxed transitional
Urothelium. epithelium.

% The umbrella cells are dome-shaped when the bladder 1s empty.
Once it’s full, these cells will become flattened (hence the
name transitional).

% Functions: Protection against the adverse effects of
Allows the bladder to change size.  sheorLopial oo
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Pseudostratified columnar ciliated epithelium:

. Cilia Ciliated columnar cell
» In this epithelium, the cells have %' i / Wi s \
different heights. All cells rest on g = 2/ A " ’/ "J g |
the same basal lamina, but not nal
all of them reach the surface. 8
This makes the nuclei occupy @ 0 6 8 0 ’ / Basement

: \ . membrane
different levels giving the 0 @ @) s /

/ Goblet cell

epithelium a false stratified ~— = = —— Basalcell
YT Connective. tissue - \J
appearance, but this epithelium 4
f . . S, |Gl 4o Bls
1s éctually, simple) Fig.4: Pseudostratified columnar Oﬁ?ﬁf b7
eqe . . - qy) Aad
ciliated epithelium. AR e LT

» Location: &i.» oow
B WTrachea bronchi, and nasal cavity (that’s why it’s also called
Respiratory Epithelium).
» Functions: Protection, secretion. Ciliary movement removes
particles from the airway passages.




) 4

Classification of glandular epithelium:

Glandular Epithelium

Is an epithelium specialized for secretion.

@0 secrehon 31 o+ (g3l
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1) According to number of cells: Q icdri; G 3phgy go >V
? JUnicellular glands: formed of a single cell .

?

Goblet cells of digestive and respiratory tracts.
Multicellular glands: formed of clusters of cells, (i

w7 salivary and sweat glands.




2) According to presence of ducts:

o\
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Exocrine glands: possess ducts that transfer the secretion to the

?

X )\ = .
outside of the body,. saliva wlﬂij JictPlosid 200

Endocrine glands: they@ﬁl\(y ducts. Their secretions are

transferred to the target organs, usually by blo

- ) .\ - .
)7 Pancreatic Islets, igkifffftaqul&gland.

s 5 [\

3) Exocrine glands classified according to morphology of duct and

| yvﬂiecretory DOTLION: 1o Caocrinin S AU 20
/ .

?

secvek- pork. .X/ duct \@;‘ Secretory ve\sucles

Each exocrine gland has a secretory
portion that produces the secretion and a
duct that carries this secretion. | . '
'rq',bé‘mw‘-el 7\ L - ]
The duct/and t E Secretory portion could ( Acinus  cond Duct )
P secretory portion) (conducting portion
be bratiched or tnbrafiched. e oy
The secretory portion could(acinar (ball-shaped),ltubular; or

“coiled, &}3" A



Exocrine Gland Types

simple
types

tubular branched
tubular

coiled branched
tubular alveolar

compound
types

tubular alveolar



4) Exocrine glands classified according to method of
secretion: secveHon I @i p dos sWrl) !
W\ EL@J‘P' . merocrine
J Merocrine: only the product 1s secreted by
&

exocytosis. As in salivary glands.

% Merocrine glands are either serous (excrete a watery

solution) or mucomsolution).
O Apocrine: the product and the apical part of the
cell isGhed) As in\mar_nmag gl_a}nd. i’”‘ﬁdﬂ ) Zadlo ¥ Use
&8, 909\S) 5Ny s &1 2 NGEZ =B 7
) Holocrine: the whole cell disintegrates and 1s shed @
. . . 2uuMl,
with the secretion. As in sebacédus glands of the
skin. i ol G SR 0P




s L pithelial Cell Polarity

Flo Polar B
%wmw;w?)o

7 Poregrue | . . . .
. T’olellrlty means that various regions of a cell have specialized
W< structural features because they perform different functions.

% Epithelial cells can be generally
divided into 3 regions:

A, Apical (Luminal) region: :

/ close to the{Tumen|of the org\e“lmﬁ'.‘cﬁfﬁﬁ;%" ,

»22. Lateral regions: adjacent to stmtifie
” other cells. a3l 250d)5721

3. Basal region: lying on the
basal lamina.p,g,| 2ol A 2!

\Omivxo\

oR _— ’
& . (T, WEAT 2o Fig.5: Polarity of ]
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Smhfflﬁof’ LA SKin 2t o epithelial cells.
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Cellular > o Tight Junction: area of

. of cell membrane. Seals the
nction

Junctions space between two cells.

% Cell-
membrane

tructures cell membrane.
S .
s 22 <o Lol dﬁ?

% Located on s U
the lateral @ ¢ 5 Desmosomes: area of
nd basal ® * ctween

; two cell membrane.
Surraces.
LS5 (Bl Shrachubs & 0V s 5\;\); @dag\’

Gl it g b 08 SO s

3 st 1 LB (' )Gap Junction: porous area
. in the cell membrane of two
cells that allow passage of

substances between them.

Hemidesmosomes:
area of adhesion
between cell membrane
and basal lamina.




Features of the apical surface of the cell
S CIY S PLIUN X -
icrovilli (single = microvillus): Microvilli
Finger-like cytoplasmic projections that are
present in absorptive epithelium, most

prominently in the small intestine. Theydncrease,
the surface area.

L D A s Fig.6a: Microvilli of
GMSJH\ftrQJ Al small intestinal cells
2y sl 2
. tereocilia

« They’re(similar in structure to microvilli;

however, they’re longer and less motile.

They may act as m as@the K |

inner ear hair cells. T N e

Fig.6b: Stereocilia of a hair cell




Thick, elongatéd, motile structures on the surface of some
epithelial cells, like those of the trachea. There are, usually,
many cilia on the surface of a single cell. They move in
rhythmic fashion backwards and forwardg removing fluids and

debris in a certain direction.  pieasza) FYSp——
c,’:r:iljjpjj\ - Ciliq oyl Ec

lagella () f Heac
ucleu »
They re similar to cilia inStructurgbut are ;  iacs
: &il\n@and usually, [only onelscs= ¥ -
N\~ flagellum is present on a@ell? The movement |~
of the flagellum is rotational. In humans,

only sperms possess a flagellum. L Tai

(flagellum)

I

Fig.6¢: Sperm. The tail of
the sperm is a flagellum
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reticular R ; l P!
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Connective tissue (CT) fibers R \av- 0.5 @ 7/ ";T::,tie"
. . . WAL AT B
is a type of body tissue | 50 .00 | - ® el | T
- L L % 8\ /L
characterized by the plasma P 55 RN / [ Soegen
presence of an abundant Y 7K N \ fibroblast
extracellular matri soocres | B0 LGN
. s . . adi es |- oy 8 . R B |~ macrophage
within which are Gateslle) 1 o~ Y\ %N mesenchymal
o g gound _ [ ¥ B =7 ' , cell
dlspersed M substance | 8 &\ —~ N { o \ o’* lymphocyte
types of cells and fibers. .

. Vg Qsd Sy uﬂ\ s o Fig.7: Components of CT.
Functions: coverng~&
secve\Hon

1. Provide form of Organs. e
2. SuEéort of different organs <> fatty tissue.

3. Connect and bind different structures —> cartilage, bone.
4

Provide a medium for diffusion of nutrients and waste products

—> connective tissue proper, d.
i

%=

Connec ke
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The Cells Of The Connective Tissue
WT@‘
P A=

®Flbr0blasts most common type of cell in the CT

Thevs 200 Geal s
« Function: Synthesizes fibers and produces components

of extracellular matrix.

e Main Features:

v Abundant irregularly branched
cytoplasm.

v ‘Largg, pale-staining nucleus with a
@ﬂfé@@ and a well
developed rough endoplasmic
reticulum and Golgi apparatus

eatures of protein producing cells).
(f fp P & ) Fig.8: Fibroblast.




Important

feature

Function

7)“1}" Ll o

AL/ = il y= Cell surfacé has
Macrophages (ndentations)and

220,

Cytoplasm filled
with dark staining
secretory granules

Mast cells

Nucleus has
alternating dark and
light regions (clock-
face appearance)

Plasma cells

Phagocytosis

Bacterium
e i

axh)

g
Secretion of
histamine?

(allergy) %?%parm
el i)

Production of
antibodies .-~/
N ——




» Extracellular Matrix.-.

comm\rhv( J1 X

g ue

Formed of:

A. Fibers: these are elongated protein structures and they

include:
2 by’ Qi GICHUEN

1) Collagen fibers: glve— strength to the tissue.
2) Elastic fibers: glvegefas_fm"t@ to the tissue.

3) Reticular fibers: form a net that surrounds the different
parts of the ‘ussue(holdﬁgmbD ﬁjgff’%)

B. Ground substance: formed of various large molecules with

(water>)

\/




Classification

Mainly in
embryos

Fluid

eticular

R
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( Proper connective tissue 1s the connective tissue
in which the cells that form the ECM 1is the
fibroblast or cells derived from fibroblasts.

D\ LD (05 Bl

O Loose connective tissue: thm
arranged forming a network. . . A A

—

532 ibeg Ples o 0§

L Dense connective tissue: the/fibers are numerous)
and dg_ﬁ_selg Eackei) o el 5 Pu0l |
\ - d@ﬁ | DGV\SL/

&PS@




o5 )
C A very common tyﬁe of connective tissue. It gives some support

to organs and tissues.

O Features: (2orte =2 Clnexs N (6 (g s, 12
» Contain all three > types of ﬁbers arranged loosely.
Y M) con- |—| M S\ ptds ke S

) 2 Allk‘types of connective tissue cells (espemally%b@/lglfag_t\s and
@_Y}gg‘gphage\S) are present here. WL

Sy b arhR
» All these components reticular
. fibers | . mast cell
are embedded in an elastic
Fhick fixed  fibe:
abundant semi-fluid f::acrophage +— % ' ©
ground substancé, plasma - P e
. . cell '
» It’s highly vascular. - fibroblast
PR\ AN ~
)M\%; adipocytes |/~ ' "I\ macrophage
(wf/ (fat cells)
._mesenchymal
: — ground I ¢ cell
Fig.9: Areolar connective tissue. substance |~/ “SEE S ~ lymphocyte

P

blood vessel



2 Qacuihg wak - os Q% (j_,gk\'g\mc)‘@
) Found: |/®{\\f€olaw loose propave adulE a

— . ) reolar Qense g Ly
1. pithelia. e Dhree 4 /

2. gl?n/ds. C/.%W@W\wa SWppov. 7| 4
In the spaces between @e and nerv @

Around blood and lymphatic vessels.
It fills many small spaces making it the ‘packing material’ of

our body. b lel plel 252 90 5V ) /:(_/4/(
o7\ -

J Functions: s
1. It gives organs their&hape) ’
2. It is a medium for the diffusion of%ases%utrients, and@aste
product.
3. Itisusually th@ tissue where microorganisms and foreign
particles enter the body; therefore, it’s an important site for
immune and inflammatory responses.

ook W




Adipose Tissue

ol - T o ’/ ocgles onBAD
Is a type of loose cor%{é{c'}tige {iss(&é‘/(:%guqﬁ(éptéfqizesd by the
abundance of a specific type of cells called adipocytes.

It 1s oftwo types
_ White Adipose Tissue Brown Adipose Tissue

T.ype of White Brown
adipocyte S celllg)y)
White to yellow (d}fgg Brown due to abundance of blood

to presence of fat) e vessels = C;j\
Q

Main function Storage of Production oftheat)
« Present throughout < Abundant in infants
Location life « Decrease with age - ;ﬁifﬂ'fdé
« All over the body « In adults found in few areas

Gross color



_ White Adipocyte Brown Adipocyte

Shape Spherical <7~ Polygonal albo
Size Larger Smaller

Multiple (multilocular)

Fat droplet unilocular)

Nucleus Peripheral 4.

Central el
~— 7 -

Mitochondria Numerous 54 = Numerous

L . . S

« White adipocytes secrete the hormone Leptin, which is a satiety
factor. /é,o/'/% Ny lalara s whit e
C{,ﬁ)[ﬁjéu” < d 0529



Other types of connective tissue proper:

Loose Dense
Type Reticular Collggenous Y Elastic
Irregularﬁemgular
o
Collagen, - V&MCollagen,
Fibers Reticular passing in@lh  passing in©ng) Elastic
@rection%)fz direction
Holds parts Resists forces sees
. 0esp Resists traction Provides
Function  of organs from all .
o forces elasticity
together directions —_—
Location Lymph node,
COI'dSQEILPI

Sgleen




mechanica sses.
« Cartilage has no vascular or
stimuli reach this tissue by diff

from the nearby synovial fluid.

e Perichondrium:

cartilage (except in joints) and all elastic cartilage. It’s richly
vascular and contains collagen fibers and fibroblast cells.

33



Functions of Cartilage:

.
2.

Support of soft tissues, as in the larynx and trachea.
Acts as a shock absorber as in the intervertebral discs.

3. Hyaline cartilage is important for development and growth
of bones before and after birth.

Chondrocytes:

O Oval or round cells.

O Located inside spaces in the surrounding matrix called
lacunae.

O Each lacuna may contain 1-8 chondrocytes.

J Function: production of the extracellular matrix of

cartilage.



Hyaline Elastic Fibrocartilage
ECM rich in Hyaluronic acid Elastic fibers Collagen fibers
Arrangement
of cells in Clusters Clusters Axially
lacunae
Perichondrium Yes (except in joints) Yes No
Most common: o Auricle of the « Intervertebral
o Articular surfaces ear discs
of some joints o Wall of o Pubic
 Cartilages of the external symphysis
nose and trachea auditory canal
Location e Thyroid and « Auditory tube
cricoid cartilages  « Epiglottis and
of the larynx cuneiform
« Costal cartilages cartilages of
« The epiphyseal the larynx

growth plate




Fig.10: Left, hyaline cartilage. Above, elastic
cartilage. Below, fibrocartilage.




