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Cell is the fundamental unit in composition all organisms, and the

simplest unit of matter that is alive.

Cells are unique to each type of organism, and if you look at very simple

organisms, you will discover that:

1- Some organisms have cells with no defined nucleus, and this

group of organisms is called Prokaryotes.

2- Other organisms have cells with defined nucleus, and this group

of organisms is called Eukaryotes.
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There are two primary types of cells: prokaryotic cells :

1- Prokaryotic cells, however, have no true nucleus. DNA in a
prokaryotic cell is not separated from the rest of the cell, but it is
coiled up in a region called the nucleoid.

2 -Eukaryotic cells are called so because they have a true nucleus.
The nucleus, which houses DNA, is contained within a membrane

and separated from other cellular structures.

-Typically, eukaryoitc cells are more complex and much larger than
prokaryotic cells. On average, prokaryotic cells are about 10 times

smaller in diameter than eukaryotic cells.

-Eukaryotes grow and reproduce through a process called mitosis. In
organisms that also reproduce sexually, the reproductive cells are
produced by a type of cell division called meiosis. Most prokaryotes

reproduce through a process called binary fission. During binary fission,
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the single DNA molecule replicates and the original cell is divided into

two identical daughter cells.
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Both eukaryotic and prokaryotic organisms get the energy they need to
grow and maintain normal cellular functions through cellular respiration.
Cellular respiration has three main stages: glycolysis, the citric acid cycle,

and electron transport.

-In eukaryotes, most cellular respiration reactions take place within the
mitochondria. In prokaryotes, they occur in the cytoplasm and/or within

the cell membrane.
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An animal cell is a eukaryotic cell, or cell with a membrane-bound
nucleus. In addition to having a nucleus, the animal cell also contains
other membrane-bound organelles, or tiny cellular structures, that carry
out specific functions necessary for normal cellular operations.
Organelles have a wide range of responsibilities that include
everything from producing hormones and enzymes to providing energy

for animal cells.
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= There are smaller pieces that make up cells such as
macromolecules and organelles. A protein is an example of a
macromolecule while a mitochondrion is an example of an

organelle.
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Cells can also connect to form larger structures. They might group
together to form the tissues; many tissues can form organ; many
organs can form an organic system such as the digestive system;

and many systems form an organism such as the human.
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The following are the structures and organelles that can be found in a

typical animal cell:

1- Cell Membrane: a thin, semi-permeable membrane that
surrounds the cytoplasm of a cell, enclosing its contents.

2- Cytoplasm: a gel-like substance within the cell.

3- Endoplasmic Reticulum (ER): an extensive network of
membranes composed of both regions with ribosomes (rough

ER) and regions without ribosomes (smooth ER).

4- Golgi Complex: also called the Golgi apparatus, this structure
IS responsible for manufacturing, storing and shipping certain

cellular products.

5- Lysosomes: sacs of enzymes that digest cellular

macromolecules such as nucleic acids.

6- Microtubules: hollow rods that function primarily to help,
support and shape the cell, and they form the spindle during

cell division.
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7- Centrioles: cylindrical structures which organize assembly of

microtubules during cell division.

8- Mitochondria: cell components that generate energy for the

cell and are the sites of cellular respiration.

9- Nucleus: a membrane bound structure that contains the cell's

hereditary information.

-Nucleolus - structure within the nucleus that helps in the

synthesis of ribosomes.

-Nucleopore - tiny hole within the nuclear membrane that
allows nucleic acids and proteins to move into and out of the

nucleus.

10- Ribosomes: They are consisting of RNA and proteins, and
are responsible for protein assembly. A ribosome consists of
two subunits that fit together and work as one to translate the

MRNA into a polypeptide chain.

11-Cilia and flagella: specialized groupings of microtubules that

protrude from some cells and aid in cellular locomotion.

12-Peroxisomes: structures that contain enzymes and help to

detoxify alcohol, form bile acid, and break down fats.
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The cell membrane (plasma membrane) is a barrier that separates a

cell from its surrounding environment. It is semi-permeable
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(selectively permeable), double layer of phospholipids with embedded
proteins (see figure 1). The cell membrane is not solid. It is flexible

and has a similar consistency to vegetable oil.
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Phospholipids make up the basic structure of a cell membrane. A
single phospholipid molecule has two different ends: The head
end contains a phosphate group and is hydrophilic. The tail end
Is called fatty acid chains, and these chains are hydrophobic.

10
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The phospholipids of a cell membrane are arranged in a double
layer called the lipid bilayer. The hydrophilic phosphate heads
are always arranged so that they are near water. The hydrophobic
lipid tails are organized in a manner that keeps them away from

water (figure 3).
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Cholesterol molecules are made up of four rings of hydrogen and
carbon atoms. It is hydrophobic and is found among the
hydrophobic tails in the lipid bilayer (see figure 1). Cholesterol
molecules are important for maintaining the consistency of the
cell membrane; they strengthen the membrane by preventing
some small molecules from crossing it. Cholesterol molecules
also keep the phospholipid tails from coming into contact and

solidifying; this ensures that the cell membrane stays flexible.

Proteins of cell membrane ¢ sad) sllal) clisig -3

https://manara.edu.sy/




oyl_aJl
oDl sl pLial dieliad) Apnell) 4Bl e il Gany pua s
ddeliaall Lol Al 7 jla AY) Lecany aa gy 5 AalalSS iy andd
Lall) A8l als e oaag o (Sa ) sl i b e

Some plasma membrane proteins are located in the lipid bilayer
and are called integral proteins. Other proteins, called peripheral
proteins, are outside of the lipid bilayer. Peripheral proteins can
be found on either side of the lipid bilayer: inside the cell or
outside the cell. Proteins embedded in membrane serve different

functions:
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Figure 1: Structure of cell membrane ¢siall sl 43 11 Js&

a. Channel Proteins - form small openings for molecules to
diffuse through.
b. Carrier Proteins- binding sites on protein surface that
"grab™ certain molecules and pull them into the cell.
c. Receptor Proteins - molecular triggers that set off cell
responses (such as release of hormones or opening of
channel proteins).
d. Cell Recognition Proteins - ID tags, to identify cells to
the body's immune system.

e. Enzymatic Proteins - carry out metabolic reactions.
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Carbohydrates, or sugars, are sometimes found attached to

proteins or lipids on the outside of a cell membrane. That is, they

are only found on the extracellular side of a cell membrane.

Together, these carbohydrates form the glycocalyx. The

glycocalyx of a cell has many functions:

» It provides cushioning and protection for the plasma
membrane.

» Itis also important in cell recognition: based on the
structure and types of carbohydrates in the glycocalyx, our
body can recognize cells and determine if they should be
there or not.

» The glycocalyx can also act as a glue to attach cells

together.
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Cytoplasm is a jelly-like fluid that fills the cell, and it is ma de up of
mostly water and salt. It is present within the cell membrane of all cell
types and contains all organelles and components. It has various functions
in the cell, and most of the important activities of the cell occur in the
cytoplasm. It contains molecules such as enzymes which are responsible
for breaking down waste and also aid in metabolic activity. It is
responsible for giving a cell its shape, and it helps to fill out the cell and
keeps organelles in their place. Without cytoplasm, the cell would be
deflated and materials would not be able to pass easily from one organelle
to another. Cytosol is the part of the cytoplasm that does not contain

organelles.
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The nucleus is a highly specialized double-membrane bound organelle
that serves as the information and administrationon centre of the
eukaryotic cell. The nucleus is the largest organelle of the cell, and it
occupies about 10% of the total volume of the cell. In mammalian cells,
the average diameter of the nucleus is approximately 6 micrometers. A
semi-fluid matrix nucleoplasm is seen inside the nucleus which is a

viscous fluid and is similar to the composition of the cytoplasm.

The number of nuclei may vary: they may be uni-nucleate (single
nucleus), bi-nucleate (two nuclei) or even multi-nucleate (more than two
nuclei). It has a dense spherical appearance and its shape of the nucleus is
mostly rounded, it may be oval or disc shaped depending on the type of

cell.
Nucleus Structure (figure 2) 85l 45 (5
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The nuclear envelope or nuclear membrane is made up of two
membranes the outer membrane and the inner membrane. The outer
membrane of the nucleus is continuous with the membrane of the
rough endoplasmic reticulum. The nuclear envelope encloses and
separates the genetic material of the cell from the cytoplasm of the
cell. It also serves as a barrier to prevent passage of macro-

molecules freely between the nucleoplasm and the cytoplasm.
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The nuclear envelope is perforated with numerous pores called
nuclear pores. They are composed of many proteins known as
nucleoproteins. They regulate the passage of the molecules between
the nucleus and cytoplasm.
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[1 The nucleolus is not surrounded by a membrane, it is a densely
stained structure found in the nucleus .
[0 The nucleoli are formed around the nuclear organizer regions.
[1 It synthesizes and assembles ribosomes and rRNA .
[0 The number of nucleoli is different (up to four nucleoli) from
species to species but within a species the number is fixed .

1 During cell division, the nucleolus disappears.

QOuter Membrane

Inner Membrane

Nucleoplasm
Nucleolus
Chromatin
Nuclear Envelope

Pore in Nuclear
Envelope

Figure 2: Structure of Animal cell nucleus 4l ssad) A1ad) 31 o3 43k 128
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Mitochondrion (plural: Mitochondria) is a rod-shaped
organelle that can be considered the power generator of the
cell, converting oxygen and nutrients into adenosine
triphosphate (ATP). ATP is the chemical energy "currency"
of the cell that powers the cell's metabolic activities.

This process is called aerobic respiration and is the reason

why animals breathe oxygen.
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Mitochondria Structural Features

Inner
Membrane

Quter
Membrane

Cristae

Matrix

Figure 1

Figure 3: Structure of a mitochondrion 45 sS! daswad 4y ;3 <&

e Without mitochondria, higher animals would likely not exist
because their cells would only be able to obtain energy from
anaerobic respiration (in the absence of oxygen), a process
much less efficient than aerobic respiration.

e In fact, mitochondria enable cells to produce 15 times more
ATP than they could otherwise, and complex animals, like
humans, need large amounts of energy in order to survive.

e The number of mitochondria present in a cell depends upon

the metabolic requirements of that cell, and may range from a
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single large mitochondrion to thousands of small

mitochondria.
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Peroxisome, membrane-bound organelle occurring in the cytoplasm of
eukaryotic cells. Peroxisomes play a key role in the oxidation of specific
biomolecules. They also contribute to the biosynthesis of membrane
lipids known as plasmalogens. In plant cells, peroxisomes carry out
additional  functions, including the recycling of carbon from
phosphoglycolate during photorespiration. Specialized types of
peroxisomes have been identified in plants, among them the glyoxysome,

which functions in the conversion of fatty acids to carbohydrates.
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Peroxisomes contain enzymes that oxidize certain molecules normally
found in the cell, notably fatty acids and amino acids. Those oxidation
reactions produce hydrogen peroxide. However, hydrogen peroxide is
potentially toxic to the cell. Therefore, peroxisomes also contain enzymes
such as catalase that convert hydrogen peroxide to water and oxygen,
thereby neutralizing the toxicity. In that way peroxisomes provide a safe

location for the oxidative metabolism of certain molecules.

Animal Cell vs Plant Cell 4l 4143 g ) gaal) AIA ¢ 45 i (5
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Most cells, both animal and plant, range in size between 1 and 100
micrometers and are thus visible only with the aid of a microscope.
Animal cells are similar to plant cells in that they are both eukaryotic

cells and have similar organelles.

4l gad) LAY @i Laiy s ¢Agiladl) LAY (e sl ale IS 4l gall UDIAD () 5S35
axall b Alilaie dglall LAY 55 daliiie e JKAT @b ) Jai s de siia alaal
AaaSa sl Al Lo Mie (S5 5S35

22

https://manara.edu.sy/



https://www.britannica.com/science/enzyme
https://www.britannica.com/science/cell-biology
https://www.britannica.com/science/fatty-acid
https://www.britannica.com/science/amino-acid
https://www.britannica.com/science/hydrogen-peroxide
https://www.britannica.com/science/catalase
https://www.britannica.com/science/water
https://www.britannica.com/science/oxygen
http://biology.about.com/od/cellbiology/ss/plant-cell.htm

oyl_aJl

Animal cells are generally smaller than plant cells. While animal cells
come in various sizes and tend to have irregular shapes, plant cells are

more similar in size and are typically rectangular or cube shaped.
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A plant cell also contains structures not found in an animal cell. Some of
these include a cell wall, a large vacuole, and plastids. Plastids, such as
chloroplasts, assist in storing and harvesting substances needed for the
plant. Animal cells also contain structures such as centrioles, lysosomes,

cilia, and flagella that are not typically found in plant cells.
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Animal cells in particular can vary widely and come in all kinds of sizes
and shapes, and their different shapes that are important and enable them

to do different functions effectively

Cells in the human body number in the trillions, and there are hundreds of
different types of cells in the body and the structure of a cell is perfectly
suited for the role it performs. The following are some types of cells in

.human body

Types of Cells in the Human Body ¢ldy) is UNAY g 63 (7
(figure 3 Js& ) Stem cells 4weiall LBAY -1
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Stem cells are unique cells of the body in that they are unspecialized
and have the ability to develop into specialized cells for specific

organs or to develop into tissues.
(figure 4 Js<) Blood Cells aall LA -2
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Blood cells: cells of the blood are vital to life; the three major types
of cells in the blood are red blood cells (oxygen transfer), white

blood cells (Immune cells), and platelets (blood clotting).
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They also called adipocytes, are the major cell component of adipose
tissue. Adipocytes contain droplets of stored fat (triglycerides) that can
be used for energy. When fat is being stored, fat cells swell and

become round in shape (see figure 5).
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Figure 3: Pluripotent Stem Cell. Figure 4: Red and white blood cells.
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Figure 5: Adipocytes (fat cells) Figure 6: squamous cells (the skin).
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The skin is composed of a layer of epithelial tissue (epidermis) that is
supported by a layer of connective tissue (dermis). The outermost
layer of the skin is composed of flat, squamous epithelial cells that are
closely packed together. The flat, keratinized, dead cells are
continuously sloughed off and replaced with new cells from below

(see figure 6).
Bones cells dxaliall LBAY -5
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Cells are responsible for generating bones. There are many types of
bone cells, some of them are:

A- Osteoprogenitors: these cells divide to produce cells which are
signalled to Osteoblasts.

B- Osteoblasts: these cells produce protein matrix and organic matrix
that are required for bone growth and strengthening.

C- Osteocytes: these produce proteins and organic materials which
make up the intercellular material.

D-Osteoclasts: cells those are responsible for the breakdown of bones

when calcium concentration in blood becomes low.

(figure 7 Js&) Sex Cells dawiadl LYAY - 6
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Sex cells or gametes are reproductive cells produced in male and female

gonads. Male sex cells or sperm are motile and have a long, tail-like
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projection called a flagellum. Female sex cells or ova are non-motile and

relatively large in comparison to sperm.

(figure 8 Js&) Cancer Cells 4zl pudl LYAL) -7
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Figure 7: Sperms entering an ovum Figure 8: Cervical cancer cells dividing
Ly gl g dilladl) 7 JS& Ll puad) LAY aluakl) 18 JS
Cancer results from the development of abnormal properties in

normal cells that enable them to divide uncontrollably and spread to other

locations. Cancer cell development can be caused by mutations that occur
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from factors such as chemicals, radiation, ultraviolet light, chromosome
replication errors, or viral infection. Cancer cells lose sensitivity to anti-
growth signals, proliferate rapidly, and lose the ability to undergo

apoptosis or programmed cell death.
Nerve Cells and Photoreceptor cells s sall Alioall LAY g dsandl LAY -8
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Nerve cells or neurons are the basic unit of the nervous system. They
carry electrical messages all the way from the brain to the rest of the body

and back (almost like electrical wire), so they are very long, thin cells
(figure 9).
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[ figure 9: Structure of never cell 4smasd) 408 4.5, ;9 <& ]
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A neuron consists of two major parts: a cell body and nerve processes.
The central cell body contains the neuron's nucleus, associated cytoplasm,
and organelles. Nerve processes are projections (axons and dendrites) that
extend from the cell body and are able to conduct and transmit signals.
23 s sl hdili el 850 5a se LA o (L il g acnll) ¢ suall dldiall LA
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Photoreceptor cells (rods and cones) are cells in the eye that detect light.
They are actually very specialised forms of neurons. Photoreceptors need
to collect light as efficiently as possible, so they have a specialised
protrusion called the outer segment that is full of the molecules that

absorb light.

(figure 10 Js&lt) Muscle cells 4laadl LYAY - 10
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Within muscle tissue are three distinct groups of tissues: skeletal muscle,

cardiac muscle, and smooth muscle. Each of these tissue groups is made

of specialized cells that give the tissue its unique properties.
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They develop from the fusion of many smaller cells during fetal
development, resulting in long, straight muscle fibers that contain
many nuclei. Skeletal muscle cells appear under the microscope to
have a striped, or striated, pattern of light and dark regions. These
stripes are caused by the regular arrangement of actin and myosin
proteins. Four characteristics define skeletal muscle tissue cells:
they are voluntary controlled, striated, not branched, and multi

nucleated.
Cardiac muscle cells 4uldll ilasll LIS 2
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They are found only in the heart, and are specialized to pump blood
powerfully and efficiently throughout our entire lifetime. Four
characteristics define cardiac muscle tissue cells: they are

involuntary and intrinsically controlled, striated, branched, and

single nucleated.
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They are found in the organs, blood vessels, and bronchioles of
the body to move substances throughout the body. Visceral
muscles are also commonly known as smooth muscle due to their
lack of striations. Four characteristics define smooth muscle tissue
cells: they are involuntarily controlled, not striated, not branched,

and singly nucleated.
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e Senescence or biological ageing is the gradual deterioration of
functional characteristics of most complex life forms that, on the

level of the organism, increases mortality after maturation.
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Figure10: types of muscle cells dslaat) LYAY g5 110 Js&

e The word "senescence" can refer either to cellular senescence or
to senescence of the whole organism. Cellular senescence is the
phenomenon by which normal diploid cells cease to divide.
Cellular senescence represents a change in "cell state™ rather
than a cell becoming "aged" as the name confusingly suggests.

Although senescent cells can no longer replicate, they remain

metabolically active and commonly adopt an immunogenic
phenotype.
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