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Features of the apical surface of the cell

Microvilli

« 1) Microvilli (single = microvillus):

« Finger-like cytoplasmic projections that are
present 1n absorptive epithelium, most
prominently in the small mtestme They 1 mcrease

the surface are /@ ./(,C o L& ,)?
9\ W Fig.6a: Microvilli of
'5 7\ \) P 9? f 0 j/LV' small 1ntest1nal cells

/
O&J 2) Stereocilia /edjg? //VOJ}

They’re similar 1n structure to microvilli;
however, they’re longer and less motlle

———— —
inner ear hair cells: e N/ s

l ’/ = ==

./ 'Fig.6b: Stereocilia of a hair cell




Bcilia DO =Y I ety W ga U >

Thick, elongated, 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 1n
rhythmic fashion backwards and forwards removing fluids and

debris 1n a certain direction. Y- € acrosome can
{@S 03 4{: | N
C \A L
4) Flagella | g Y ST woious Head
They’re s%’ to cilia in structure but are - Linics
\ — - : 1api
much longet’and, usually, only one r - —
flagellum 1s present on a cell. The movement
of the flagellum 1s rotational. In humans,
only sperms possess a flagellum. o
(flagellum)
Fig.6¢c: Sperm. The tail of
the sperm 1s a flagellum
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Connective tissue (CT)
is a type of body tissue
characterized by the
presence of an abundant
(extracellular matrix]
within which are
dispersed different
types of cs_l_ls and fibers.

Functions:

1. Provide form of organs. )
2. Support of different organs —> fatty tissuc. s, f@

reticular ™A LS ; l ]
fibers | ~— N\ ' / L mast cell
\ e / @' | elastic
fixed \ s P':‘ VA T fibers
macrophage - @ T Y,
N » [\ " v collagen
plasma -] ’ | "L =1 fibers
cell \{ ’ ,

Nt fibroblast
adipocytes o <« ! ™ macrophage
(fatcells) | 4o NG

/o B “{_mesenchymal
ground ~._ /¥ o \ @ cell
substance : \ — 1 <A ~ lymphocyte

blood vessel
J Fig.7: Components of CT.
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Q.e}
2

3. Connect and bind different structures —=> cartilage, bone.
4. Provide a medium for diffusion of nutrients and waste products

—> connective tissue proper, blood.
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The Cells Of The Connective Tissue

Fibroblasts — most common type of cell in the CT

- Function: Synthesizes fibers and produces components
of extracellular matrix.

— —ub
« Main Features: -
4 e 5 Lesr S

v Abundant irrggularly branched

cytoplasm. N
= . y p C/‘-} \/ u-9)
' v Large, pale-staining nucleus with a

7 - _prominent nucleolus and a well
v :
- 7~ developed rough endoplasmic
>, % reticulum and Golgi apparatus

o,/ 7 (features of protein producing cells).

Fig.8: Fibroblast.




Important

feature

Function

csro
R Cell surface has

Macrophages 1ndentations and
, r protrusions
,_, : C—-*J s 4)"/
Cytoplasm filled
Mast cells with dark staining
_ — .. secretory granules
w » b

Nucleus has

Plasma cells alternating dark and

~ __ lightregions (clock- antibodies
— face Eppearance)
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@& Bacterium

Vesicle

/
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Lysosome
ot @
., Digestive products

Residue

Phagocytosis

Secretion of s }_,.)

histamine j_,,t_;: ot

(allergy), heparin,
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Extracellular Matrix

Formed of: y bf@b)qs w/uﬁ W {“/ U:LJ«
- p(a 'Z:E(I/."‘s = e O

A. Fibers: these are elongated protein structures and they
include: /D;o;’ U5 D52 Pihey ir 850 5;7{ £

1) Collagen fibers: give strength to the tlssue _.
) 2 J/p L&‘/

2) Elastic fibers: give elasticity to the tissue=

3) Reticular fibers: form a net that surrounds the different

parts of the tissue holding them together. M_‘;u; Jy—n &
(/vZQJ 2 't‘;g;qc o/
B. Ground substance: formed of various large molecules w1th

water. ,st«cL:) \//{,0 O j" q,.///

c tive
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Classification Mainly in
Connective Tissue embryos

Adult ey Mbryonic

|

Supportive - Fluid

|

Proper

Loose | Dense | - Blood

Bone Cartilage
Hyaline l

Areolar M Collagenous Elastic - Lymph

Elastic

' Adipose Irregular

Reticular Regular

Fibrocartilage
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C sueebive ’cimg’ 2 a)

) Proper connective tissue 1s the connective tissue

in which the cells that form the ECM\is the
ﬁbroblast or cells derived from tibroblasts.

ot W Bl
~— 0 Loose connective tissue: the fibers are loosely
arranged forming a network.

. -— < -
VL sy WS e
) Dense connective tissue: the fibers are numerous

and densely packed. -
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L.oose Areolar Connective Tissue:

L A very common type of connective tissue. It gives some support

)4

to organs and tissues.

so (f=sf &

U Features:

>
) 4

>

b’j,,;,?_, t'\SSL\C

Contain all three types of fibers arranged loosely.
All types of connective tissue cells (especially fibroblasts and
macrophages) are present here.

All these components
are embedded 1n an
abundant semi-fluid
ground substance.

It’s highly vascular.

}f{t/@:wﬂ/b fff‘”

VS

Fi1g.9: Areolar connective tissue.
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‘CtSS“Ld‘
C,QMVICCb\/C' (_,Q‘Q—)/ basé’“vc"’t \-({n_g 4?"‘), QP tl’IC\H—\“\
) Found: =S Cbgfvagr comectitl = S, o
1. Under epithelia. JI 2 cP theline

1°oSc

2. Around glands.”fk e lay
3. In the spaces between muscle and nerve fibers.
4. Around blood and lymphatic vessels.
5. It fills many small spaces making 1t the ‘packing material > of
our body.
‘j\ﬂfl mﬂq’f'@ ;737 (_ej ‘)\, Ck}?L’Q Lts lg-
) Functions: e ple od Ve ‘S—c
1. It gives organs their shape. G> Q
2. Iti1s a medium for the diffusion of gases, nutrlents and wa
product.

3. Iti1s usually the first tissue where microorganisms and foreign
particles enter the body; therefore, 1t’s an important site for
immune and inflammatory responses.




Adipose Tissue

?] Is a type of loose connective tissue characterized by the

abundance of a specific type of cells called adipocytes.

?] It 1s of two types:

_ White Adipose Tissue Brown Adipose Tissue

Type of White Brown
adipocyte __
White to yellow (due =~ Brown due to abundance of blood
Gross color ;
resence of fat) vessels bl op g €
Main functlo to age of energy Production of heat
. Present throughout . Abundant in infants
Location life e Decrease with age

« All over the body,  In adults foynd in few areas
\ A &
LJulbdy 0 FL Ty o 5 gﬁjlb ;fofe),
L ) S



_ White Adipocyte Brown Adipocyte

Shape Spherical u:/ ‘> Polygonal s ‘£ Y, R,

Size Larger Smaller
Fat droplet S@ (unilocular) Multiple (multilocular)
Nucleus Peripheral Central
Mitochondria Numerous Nl?lIITéI’OU.S

« White adipocytes secrete the hormone Leptin, which is a satiety
ECt\O}I;S—-«ﬂJQJ 2cp£';"’ L')._99_)Q /.h;—'Q’UP, LJ‘
(_&LJ/ /35) Scef(é‘ril



Other types of connective tissue proper: )
<. Ty ol
Loose J}{ J Z% et Dense =2 2 -
Type Reticular - Lo\f:;\ | Collagenous ) /) Elastic
Irregular Regular
Collagen, Collagen, s >
Fibers Reticular passing in all  passing in one Elastic
- 2o A D directions~ direction, -
>\/?a\2’fo~"‘z A N f"l'zef',;“%’ T
) Holds parts Resists forces . .3 .
: Resists traction Provides
Function  of organs from all ..
L forces elasticity
- Tc together directions —
- T ymph nod 7 Tendc Aort 1
Location > P7HOS, Dermis of skin GTLUER ch’rc\{soca

: spleen




= = Cartilage

J o7 (2~ 2
~ Cartilage is a suppomve type of connective tissue whose ECM is

of a firm consistency which allows the cartilage to bear
mechanical stresses.

-]
— !

Cartilage has no vascular or nervous supply. Nutrients and
stimuli reach this tissue by diffusion from the perichondrium or

from the nearby synowvial fluid.

J,,,au( c\,'.ﬁ:»/'

Perichondrium:
— Is a layer of dense/connective tissue that covers all hyaline
cartilage (except 1n joints) and all elastic cartilage. It’s richly
vascular and contains collagen fibers and fibroblast cells.

- & 2 e—— “

33



) \ng\ P@’,"w ' Jﬁb”;.
Functions of Cartilage: = 7N

1. Support of soft tissues, as 1n the larynx and trachea.

2 Acts as a shock absorber as in the intervertebral discs.

3. Hyaline cartilage 1s important for development and growth
of bones before and after birth.

Chond /A//‘P L\g,‘j( \; As 3
ondrocyftes: Z ~ 9 9
J Oval or round cells.;) S/ //}

) Located inside spaces in the surrounding matrix called

Ilacunaﬁ

L Each lacuna may contain 1-8 chondrocytes.

C Function: production of the extracellular matrix of
cartila_g’e.




growth plate

Elastic Fibrocartilage
ECM rich in Hyaluronic acid Elastic fibers Collagen fibers
Arrangement
of cells 1n Clusters Clusters Axially
lacunae
Perichondrium Yes (except in joints) Yes No
Most common: o Auricle ofthe -« Intervertebral
 Articular surfaces ear discs
of some joints « Wall of « Pubic
« Cartilages of the external symphysis
nose and trachea auditory canal
Location o Thyroid and « Auditory tube
cricoid cartilages  « Epiglottis and
of the larynx cuneiform
« Costal cartilages cartilages of
« The epiphyseal the larynx
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Above, elast

hyaline cartilage.

S

Left
cartilage. Below, fibrocartilage.
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