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Tissue : groups of cells that are similar in
structure and function.

Epithelium Muscle
s Coverings = Movement
= LIniNgs off surfaces

Nervous
s SUppPOrt s Control
= Bone, ligaments, = Brain, nerves,

fat spinal cord
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Connective Tissue

Tissues = groups of cells that are similar in
structure and function.
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Muscle and connective tissue

16-day-old embryo
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ORIGINS OF CT CELLS

Fibrocyte

Masteell Eiproblast

/ //
D < ,/ =
/4__,--«-"" Chondroblast e Chondrocyte

Mesenchymal cell . o biast
| T Osteocyte

| *Nearly all CT cells have
common stem

| s

v

: Adipocyte Some variant of the
Adipocyts _(Brown fibroblast is always present
(white adipose tissue)

adipose tissue)
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*Connective Tissues
1 -Extracellular Substance ( Ground substance )
2 -Fibres

*Collagen fibres
*Reticular fibres
*Elastic fibres

3 -Cells
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plasma cells  endothelia
fibroblast collagen cell

eosinophil adipose cell lymphocytes



plasma cells  endothelia
fibroblast collagen cell

o

elastic , 2
fiber

i N it
4 macrophage #\~

eosinophil

Mesentery W luel (A 53 ) alia il Jgiall jeaell jmsa - 3

3gma (30 b el A & yall GV 5 (5 53l a5l Verhoeff Hematoxylin b oske
, e by jedad Al Al BIAY Slws i 63 Safranin du

;W sl edad S A sl GLINY Al 5 AN Gl ) o 4 Orange G b

z sl AL (g AN LAY (any jelan s

3 gl ae Aaliaall 4, glal) Jalasl) AS jlie JaaV 1 sa ) aliall enl) il Sl e 3 K- b
aslh A



t Sy LGB Tty pladadf Zoiiid (y dylide

Y slgs pues Ao gils ABpdle LS e
Avwld Bale Augls mols BLIT) Augls

oanl Lgdans ciilo Cilawal L A

. AaSia g Al DY leails Lo 3y

u‘_-_tsa sn 0LsSlsg i IS5 590

LT (e e ool S AL s il

s Gadal Sl Ao ML

j.!-_).'” f-Lu"-l.HG_"u.'-.H

. V.’i'l..n_’.ﬂ‘ Ak g |




é&eﬁ\@uﬂ\mwew\c_md\m

el 3l

Gl = e Gl Sl adati g S S

Lald aillagg

1A iy AUl

Mesenchymal il : i3 Embryonic tissues axiiall muall -1
Gelatinous <3¢l 5l Mucous sl

: Jedy Connective tissue proper =il alall ol -2
WSl — sl - el - il ;i) aball gl
(hiiadl ye ) il e — (akaiiall ) el ;i) aliall gl
: Jeds Specialized C.Tuawdidll slaall gl -3
5 il il — aall o gl — anitll — (5 el — adiadl — 5 il




CONNECTIVE
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Connective
tissue Cartilage
proper el "
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Classification Showing Principle Types of

Connective Tissue

— Mucous tissue

Connective Tissue
Connective tissue Connective tissue with Supporting connective
proper special properties tissues
Loose )il Adipose tissue Cartllage
Dense =
= = Elastic tissue Rone
Regular =~
Hematopoietic
— (lymphatic and myeloid)
irregular —




Types of Connective Tissue

Matrix Cells to
Tissue Type Celis Composition Matrix Site
Loose conneclive Fibroblasts. adipose Loose elastin and High Under skin
tissua and white blood collagen
cells natworks
Dense connective  Fibroblasls Dense elastin Low Ligaments and
tissus and collagen tendons
natworks
Adipose lissue Adipocytes Calis with High Beneath skin,
abundant betweean muscles,
hpid around heart
and pinls
Blood Red and white Plasma High  Throughout
blood cells, the body
platelets
Cartilage Chondrocytes Collagen Low Ears, joints, bone
ends, respiratory
passages, embryonc
skelaton
Bone Osteoclasts, Collagen, Low Skeleton
osieoblasis, minerals
osileocyles,

osteoprogenitor
cells
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Connectnve tissue examples

fibroblast T P
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Loose fibrous
connective tissue
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‘50 pm HmM within a
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Hyaline cartilage
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secretory
granules

Fibroblast ;\

microtubule ——\&

Golgi
apparatus

Intermediate /
transfer
vesicles

ribosomes

rough
endoplasmic

reticulum 3 mitochondrion
.

cytoplasm

\, cell

processes

collagen
fibrils
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| Intracellular
| environment

Transfer
vesicles

Golgi
Centrioles

- Secretory
vesicles

Extracellular
environment

Procollagen

peptidases peptidases

B BXO8LE &

Collagen

Proogllagenl Progollagen

Microtubule arrays

Formation of mRNA for each type of & chain.

| registration peplides. Clipping of signal peptide.

] ’Synthesis of « chains of preprocollagen with ]

Hydroxylauon of specific prolyl and lysyl residues
m the endoplasmic reticulum. Vitamin C dependent.

[ Attachment of soluble galactosyl and glucosyl to
specific hydroxylysy! residues.
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'Assembly of procollagen molecules (triple helix).
.

(Terminal propeptides
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'Packaging of soluble procollagen
\in secretory vesicles.
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’Socretory vesicles assisted by microtubules and

\molecules to cell surface.
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covalent cross-links between tropocollagen
molecules catalyzed by the enzyme lysyl oxidase.
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Neutrophils Aiaal) ( sliasdl cily &1 ) LAY -11

Blood Smear - Leishman B1
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. neutrophil

blood platelet
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? neutrophil



Eosinophils gaeall Laall (sl cly <1 ) LAY 212

Blood Smear - Leishman B1
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eosinophil
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Blood Smear - Leishman B1

3

basophil

B2

asophil
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Monocytes 3/sill baa g LBAL 15

Blood Smear - Leishman B1

negative image of
the Golgi apparatus
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Polypeptide chain
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Tropocollagen
helix



.( Netter’s Essential Histology)

procollagen
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tropocollagen

growing fibril

representation is schematic rather than actual
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Intracellular
environment
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OH OH
Gal-Glu OH
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t  t

Transfer
vesicles

Golgi
—~Centrioles

- Secretory
vesicles

Extracellular |
environment
Procollagen

Prooctllagen Proéollagen
peptidases peptidases

NN

Collagen

Microtubule arrays
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Discharge of procollagen molecules to extracellular
space. Procollagen peptidases cleave most of the
nonhelical registration peptides, transforming
procoliagen into insoluble tropocollagen, which
aggregates lo form collagen fibrils.

covalent cross-links between tropocollagen

Fibrillar structure is reinforced by the formation of ‘
molecules catalyzed by the enzyme lysyl oxidase. |




Intracellular |
environment |

NN

[Formation of mRNA for each type of a chain. ]

- -
Ll P s

Al R _//\,‘,_ ‘. (Synthesis of « chains of preprocollagen with i
OH

l registration peplides. Clipping of signal peptide.

-

B /\/-6\._"\9:_'_ [Hydmxylabon of specific prolyl and lysyl residues |
in the endoplasmic reticulum. Vitamin C dependent.)

Gal-Glu  OH [Attachmem of soluble galactosyl and glucosyl to

specific hydroxylysyl residues. )

OH Gal-Glu
NI [Assemuy of procollagen molecules (triple helix). ]
t ! (Terminal propeptides J

Transfer

vesicles e [Transpon of soluble procollagen to Golgi complex. )

Golgi [Packaging of soluble procollagen ]
in secretory vesicles.

Centrioles

. Secretory
2 vesicles microfilaments transport soluble procollagen

Secretory vesicles assisted by microtubules and
molecules to cell surface.

Extracellular
environment

Procollagen

} 4 Discharge of procollagen molecules to extracellular
space. Procollagen peptidases cleave most of the
./ Procollagen|  Procollagen nonhelical registration peptides, transforming
peptidases peptidases procoliagen into insoluble tropocollagen, which
- L aggregates to form collagen fibrils.
Collagen
Microtubule arrays

covalent cross-links between tropocollagen
molecules catalyzed by the enzyme lysyl oxidase.

[Fibrillar structure is reinforced by the formation of
. p—
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stellate shape

- ovoid nucleus

- prominent nucleol
- fine chromatin

- cytoplasm: pale

Function: Precursor
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Fetus

Umbilical
cord

Sectional view of mucous connective
tissue of the umbilical cord

Epithelial surface
cell of umbilical
cord
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substance
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RETICULAR TISSUE
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