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Features of the apical surface of the cell

Microvilli

1) Microvilli (single = microvillus):
Finger-like cytoplasmic projections that are
present in  absorptive epithelium, most

prominently in the small intestine. They increase
the surface area. s s« 058 bl 55 16l 05 ol ce 5 ke o iy

Fig.6a: Microvilli of
small intestinal cells

e 2) Stereocilia

« They’re similar in structure to microvilli;
however, they’re longer and less motile. #- .
They may act as mechanreceptors as in the , . SFEE :
inner ear hair cells. N i
Fig.6b: Stereocilia of a hair cell




3) Cilia

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 iIn
rhythmic fashion backwards and forwards removing fluids and

debris In a certain direction.

Acrosome cap
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4) Flagella Nucies Gl | o
They’re similar to cilia in structure but are | [ —
much longer and, usually, only one Y -
flagellum is present on a cell. The movement
of the flagellum is rotational. In humans,
only sperms possess a flagellum. | Tail
‘ (flagellum)
Fig.6¢: Sperm. The tail of
the sperm is a flagellum







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 cells and fibers.
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Fig.7: Components of CT.
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Functions:
1. Provide form of organs.

2.
3.
4

Organ Jl JS_i Josiu

Support of dn‘ferent organs —> fatty tissue. sy, ..c
Connect and blnd different structures - cartilage, f)one
Provide a medium for diffusion of nutrients and waste products

—> connective tissue proper, blood. waste Jls <lisll Jsba) @iy )96




The Cells Of The Connective Tissue

connective tissuedl sd LMzl oo £¢5 S| g8

Fibroblasts — most common type of cell in the CT

« Function: Synthesizes fibers and produces components
of extracellular matrix. ~~

 Main Features:
& S wle,ei oll !.gggcytoplasm JI UgSu -
v Abundant  irregularly  branched & =

cytoplasm.

v Large, pale-staining nucleus with a wL;s 855 L&Cu;lls;
prominent  nucleolus and a well 5;%5353?@@%
developed rough endoplasmic  psg &)=l (sl 65,0
reticulum and Golgi apparatus rough endoplasmic

: : eticulum and Golgi
(features of protein producing cells). '~ apparatugsl



Important

feature Function

Cell &rface has dosly
Macrophages In entations and Phagocytosis

protrusions
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Mast cells with dark staining 2 (sl
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Formed of:collagin fibers,elastic : JSLal 3 JSoiw (sde wsmaing Jglho LplSii
_ Va fibers , and reticular fibers
A. Fibers: these are elongated protein structures and they
Include: : _ .
(a9 3>59>90 UlSH Sl ay985) strength Jl ¢ dJggunfibers Jl glgil Sqdl 0 g
1) Collagen fibers: give strength to the tissue.
tissuesd @ig,o0 slasi
2) Elastic fibers: give elasticity to the tissue.
vy &otissues Jl by vliuctissue sl =i Wl (e adgguuo
3) Re{i-::ular fibers: form a net that surrounds the different

parts of the tissue holding them together.

B. Ground substance: formed of various large molecules with

water. leule 03S50connective tissue and fibers J LMs wgSiy auo VI (s
large mulcule with water ;o wgSiig
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LMl 0 £95 Jgl g9)fibroplast oo wgSiugloose and dense (sl pownsi
wJl ab LM sl gl ( connective tissue J .SVl UgSoll gag gic LuS>
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1 Proper connective tissue Is the connective tissue
In which the cells that form the ECM is the
fibroblast or cells derived from fibroblasts.

(S99 90 byl )i Csusy

0 Looseé connective tissue: the fibers are loosely

arranged forming a network. 'ﬁse'v G09Sy oS) Bl o CUsfj»
. . _ w ylyio Juo Lg.w); wusydlifrange
295 la farly s, ppins 8 UeSiy osJ s BLIVI (Slag (S99

4 . :
J Dense connective tissue: the fibers are numerous

and densely packed. > sac usSy veafibers I



L_oose Areolar Connective Tissue:

A very common type of connective tissue. It gives some support
to organs and tissues. support J\ ¢ s se e Jysastissue J gl il el e sl s sl

O Features: fibres (collagen, elastic , reticular)d) aues e (s s

» 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 embeddedp in an embedded 558 (38 b oihain b fibers Js LA S
o Osa 43) 435 by sground substance J) Jala S
abundant  semi-fluid semi-fluid ¢sSiground substance J
ground substance.
> It’s highly vascular—y e S Ll sl a5 05 L
S e T S 7 2l mest st
s e/ QL e
Fig.9: Areolar connective tissue. — “ﬂ \ \ év m
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connective tissue J (» 32 sconnective tissue J) =~ a3 sreticular lamina

- —F](?.undL:Jnder epithelia.—ﬁ loose areolar J! aepithelium sz sa sal
2. Around glands:”
3. Inthe spaces between muscle and nerve fibers.
4. Around blood and lymphatic vessels.
5. It fills many small spaces making it the ‘packing material’ of
our body.
O Functions: around gland and lymphatic vessule 32 s se Ll Lo
1. It gives organs their shape. —)  organ ¥ JSA ety U
2. Itis a medium for the diffusion of gases, nutrients, and waste
oroduct. ——> Jas e Al g ‘;@bIP(ﬁ ve.s;seals J ‘_g &m LeA\ }ga
3. Itis usually the first tissue wher rﬁ%roér‘ﬁaﬁ%ﬁféﬁ an \fcﬁéﬁ\n

particles enter the body; therefore, it’s an important site for

Immune and inflammatory responses.——u
Jaumicro-organism sl 4alsiads Jsl o585 715 oefhacking I e 4l sen Ll e
tissue J) Jals (A ey pall avall J 635 ey g JgY! &léa.ia'; P RPN



Adlpose Tlssue

= |satype of loose connective tissue characterized by the
abundance of a specific type of cells called adipocytes. —

. - . LM> o wgSiy Ul W20 aoawl (o
It is of two types: adipocytes | |

_ White Adipose Tissue Brown Adipose Tissue

Type 2l White Brown
adipocyte
Gross color Whlte to yellow (due Brown due to abundance of
to presence of %& blood vessels blood JI ugl
Main function Storage of energy Production of heat

* Present throughout <« Abundant in infants
Location life * Decrease with age
« All over the body 3 In adults found in few areas =),
o] sl JS (sdgadult JU 63g>g0 WS &o Jag JabVl e (sl S| s9>g0

diueo Slol 85¢g>90 WeSig o)l 13185
adultdl ace



_ White Adipocyte Brown Adipocyte

Shape Spherical s> Polygonal &WoVl sasio
Size Larger Smaller
Fat droplet %rlgl(iﬁjcnilg&@& Multiple (multilocular)
Nucleus Peripheral Central a.cioll ;S ,0JL
Mitochondria Numerous Numerous
cluVYmitochondria Jl w0 S >ac
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» White adipocytes secrete the hormone Leptin, which Is a satiety
factor. slagleptin goowl Ugo,d ;,euWhite adipocytesd! ¢l LUS=
JS& ol lod wsasu(g lewV)satiety aocw! sl e Jggouo Wgo ol
satiety J wlog olies cusis &bl al>,0) Jogi



Other types of connective tissue proper:

Loose T Dense
Type Reticular  wlalwVl Collagenpus ) s vsc; Elastic
't-lrregular Regular-’]i
Collagen, Collagen, g o
Fibers Reticular passing inall  passing in one Elastic
irections direction
otV JS o <l ol ssall ol SRR o L asJlE3tibction Ul sl
Holds parts Resists Torces T
. Resists traction Provides
Function  of organs from all .
L forces —elasticity—
ether directions ’ : —
- ,Us NS VIRVIVPOW
Tendons, Aorta, vocal
ligaments ~cords
alny | Qg Ju>1




Cartilage

firm consistency (s @ (§uli e
« Cartilage is a supportive 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 synovial fluid—¥

¢ Lale cuaty (g (e cuhvascular or nervus supply , e i sish Weartilage J) 53 43 jle () 5S5 5 aal

. Perichondrium: (¥ dlw)synovial fluid J) o= 5! perichondrium (= 4de Juass

— Is a layer of dense connective tissue that covers all hyaline
cartilage (except in joints) and all elastic cartilage. It’s richly

vascular and contains collagen fibers and fibroblast cells.




