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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,
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.
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Organelles have a wide range of respohéibilities 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.

= Cells can also connect to form larger structures. They might group
together to form the tissues of the stomach and eventually the
entire digestive system. However, in the same way that atom is the
basic unit of the matter; cell is the basic unit for biology and

organisms.
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figure 1: Structure of animal Cell 4l gl 408 45 01 J<a

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.

w
1

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.
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5- Lysosomes: sacs of enzymgNsmfﬁa\iﬁtmayigest 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.

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 mMRNA
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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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.
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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.
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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.
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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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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).
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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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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 duwisdl LAY - 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
projection called a flagellum. Female sex cells or ova are non-motile and

relatively large in comparison to sperm.
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(figure 8 J<&) Cancer Cells s yull LAY 8
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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
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.

and Photoreceptor Nerve Cells s g<all dliivall LAY g dyuaadl LAY - 9

cells
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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 7: Sperms entering an ovum  Figure 8: Cervical cancer cells dividing.
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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
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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.
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[ figure 9: Structure of never cell dsmaad) 440 44, :9 J<i ]
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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
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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.

Cardiac muscle cells 4xldll dleaal) LA
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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.

Visceral muscle cells & sis Zlac LA
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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.

Cellular senescence or Cellular ageing s &) a¢d)(8
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Types of Muscle Cells

- -
Skeletal cells

uceletal muwcle

T
. B 2 o o 2 T
Cardiac cells -
sluda YA
smooth cells

Figure10: types of muscle cells 4l LYAY g4 110 Jsd

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.

e The word "senescence" can refer either to cellular senescence or

to senescence of the whole organism. Cellular senescence is the
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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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