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Structure of cell

1

l

Cytoplasm Nucleus
I
vC)rganelles 1Inclusions
-Living1 -Non Iiving1
* Permanent * Temporary
* Essential * Not essential
* Active * Inert as glycogen & lipids



Organelles

l

Membranous

|

1. Cell membrane

2. Mitochondria

3. Endoplasmic
reticulum

4. Golgi apparatus

5. Lysosomes

6. Peroxisomes

l

Non-membranous

|

1. Ribosomes
2. Cytoskeleton:
a- Microtubules:
* Centrioles
 Cilia & flagella
b- Filaments:
* Thin
* Thick
* Intermediate




A) Membranous Organelles

1- The Cell membrane
Definition
A living membrane forming the outermost
cover of the cytoplasm_

Muclear pore

Mucleolus

Muicle s
e ane

andricn



Electron Microscopic Structure of
Cell Membrane

s s ey ©CCITON dense
. lipid bilayer
electrolucent / |

proteins

Trilamellar membrane



Why is the cell membrane trilamillar?

—_—
Reduced

osmium

deposits
E——
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Basic phospholipid portion

L e D R }Hydrnphiiic

\Phosphate group
of phospholipids

_l""Chain of fatty acids Hydrophobic

\ portion
] Cholesterol
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Molecular Structure

LipLds Proteins CarbolLydrate

30% 60% 10%

Phospholipids Intrinsic Glycoprotein

Cholesterol Extrinsic Glycolipid
pariph?.l;al carbotydrates

cholasterol
molecule
\ E L
hydrophobic -gﬁ_
Tatty acid
chaim

M peripheral
hydrophilic polar head prol@inG

i




A. Lipids

1. Phospholipid molecules: each molecule has:

cholasterol

* Hydydrophilic polar end:
Phospholipid head
Hydrophilic =11

* Hydrophobic nonpolar elh*-';m'c*ﬁil
Hydrocarbon fatty acid tail
Hydrophobic

\
v

hydrophilic polar head

2. Cholesterol molecules:

paripharal
prctains

Incorporated with hydrophobic region of phospholipids



B. Proteins

pariph;ral carbohydrates

a) EXtrinSiC prOteins: protains

Small molecules N
Outside the lipid bilayer ‘

b) Intrinsic proteins:
1. Small molecules:

paripheral
prodaing

2. Large globules:

Extend through the full thickness (Transmembrane)



C. Carbohydrate

1. Glycoproteins:
Polysaccharide chains attached to protein molecules

2. Glycolipids:
Polysaccharides linked to lipid molecules.

peripheral carbofwdratas
protains

i




Cell coat (Glycocalyx)

» Glycoproteins and glycolipids

» Present on the external surface of cell membrane
» It includes special molecules (receptors)

» Receptors co mones ..etc

into cells




Molecular structure of cell membrane

Sugar chain of glycolipid Sugar chain of glycoprotein

| Peripheral protein

Cell membrane

Transmembrane protein Transmembrane protein



2- Mitochondria

(Mito = thread, chondria = granules)

Definition: Membranous organelles containing
enzymes

Number:
More numerous in highly active cells

WOW: Mitochondria can
divide




LM
* Iron hematoxylin

* Janus green
(supravital stain) :
stains living
components in vitro




e OQuter membrame
(smooth)

Intermembrane

* Inner membrane
(Elementary
particles) (globular
units)

Mitochondrion Globular units
(ATP synthesis) (energy transformation)



2 spaces

Inner
Membrane

Outer
Membrane

A. Inter-membranous space

Between the two membranes

B. Interior space
Filled with matrix
Full of granular materials:

Cristae

1. Elementary particles:
They contain respiratory enzy
2. Matrix granules (lipids, protei
Ca++, Mg++),
3. DNA & RNA






3- Endoplasmic Reticulum

Network of tubules (cisternae)

Types:
Granular endoplasmic Agranular endoplasmic
reticulum reticulum

: n
L} . | |
o
i ey - .
et 2
i =
£ A [ A
;

Ribosomes P =



A. Rough Endoplasmic Reticulum (rER)

Name ??

o Ribosomes
Definition: ﬁ
Formed of narrow flat

tubules, form a reticulum

Site: Well developed in Aot
: .. reficulum
protein synthesizing cells




LM:
H & E: Can not b seen

If increased give cytoplasmic basophilia
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EM

Network of tubule (cisternae)

Attached to ribosomes

Ribosomes bounded to specific receptors
(ribophorins)
Under the receptor is a pore




Functions of rough endoplasmic reticulum:

Dealing with protein synthesis
*Protein accumulation

‘Protein segregation

*Protein initial glycozylation
‘Protein packing in transfer vesicle

‘Protection of cytoplasm by packing hydrolytic
‘enzymes
‘Intracellular pathway for the formed substances



B) Smooth Endoplasmic Reticulum (sER):

Sites: well developed in fat cells.

Agranular endoplasmic
reticulum



LM:

H&E: can not be demonstrated,

But if abundant: cytoplasmic acidophilia




EM: Network of tubules




Function of smooth endoplasmic reticulum

eLipid metabolism

*Cholesterol metabolism

*Steroid hormones metabolism

*Glycogen metabolism

*Mineral metabolism

*Drug detoxification

*HCL formation in stomach

*Acts as an intracellular pathway



