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HUMAN CELL ANATOMY
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Anatomy of Cell

* Cells are the fundamental units of life, and their anatomy
is designed to support various functions.

Here’s a breakdown of the key components:
. Cell Membrane
. Cytoplasm
. Nucleus
. Organelles

e Cells can be prokaryotic (simple, without a nucleus, like
bacteria) or eukaryotic (complex, with a nucleus, like
plant and animal cells).
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Major Substances in Cells

Cells contain a variety of substances that are essential for their

structure and function. Here are some key components:

Major Substances in Cells

1.

2.

v oA w

Water — Makes up about 70% of a cell's composition and is crucial
for biochemical reactions.

Proteins — Serve as enzymes, structural components, and signaling
molecules.

Lipids — Form the cell membrane and store energy.
Carbohydrates — Provide energy and structural support.

. Nucleic Acids (DNA & RNA) — Carry genetic information and help in

protein synthesis.

. lons & Minerals — Include sodium, potassium, calcium, and

magnesium, which regulate cellular processes.
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Cell morphology

e Cell morphology refers to the shape, size, and structure of cells,
which can vary widely depending on the type of organism and its
function. Here are some common types of cell morphology:

* Spherical (Coccus) — Found in bacteria like Streptococcus.
* Rod-shaped (Bacillus) — Seen in bacteria like Escherichia coli.

e Spiral (Spirillum or Spirochete) — Found in bacteria like Treponema
pallidum.

e Sqguamous (Flat and thin) — Common in epithelial cells.

* Cuboidal (Cube-shaped) — Found in kidney tubules.

e Columnar (Tall and elongated) — Seen in the lining of the intestines.
» Stellate (Star-shaped) — Found in neurons.

* Fusiform (Spindle-shaped) — Seen in smooth muscle cells.
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Morphology of Cell
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Structure of Cell membrane

The cell membrane 1s primarily composed of a
phospholipid bilayer, which consists of:

* Phospholipids — These molecules have hydrophilic
(water-loving) heads and hydrophobic (water-fearing)
tails, forming a double-layered structure.

* Proteins — Embedded within the membrane, these
proteins help transport substances, facilitate
communication, and provide structural support.

* Cholesterol — Helps maintain membrane fluidity and
stability.

* Carbohydrates — Often attached to proteins or lipids,
they play a role 1n cell recognition and signaling.
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Basic Cell Structure(1)

1.Cell Membrane — A protective barrier that
regulates what enters and exits the cell.

2.Cytoplasm — A gel-like substance where
cellular activities occur.

3.Nucleus — The control center containing DNA,
responsible for genetic information and cell
regulation.
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Basic Cell Structure (2)

4. Organelles — Specialized structures within the
cell, including:
1. Mitochondria — Powerhouses that generate energy.

2.Endoplasmic Reticulum (ER) — Helps in protein and
lipid synthesis.

3.Golgi Apparatus — Packages and distributes proteins.

4.Lysosomes — Contain enzymes for digestion and waste
removal.

5.Ribosomes — Sites of protein synthesis.
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2.1-Ribosomes

* These tiny structures assemble proteins
based on genetic instructions from the
nucleus.

* They can be free-floating in the cytoplasm
or attached to the rough ER.
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2.2- Golgi Apparatus

* Functions like the post office of the cell,
modifying, sorting, and packaging proteins
and lipids for transport to their final

destinations.
% e I &=
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Mitochondria Ribosome Endoplasmic Reticulum Centrioles
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2.3- Lysosomes

* Contain digestive enzymes that break down
waste materials, damaged cell components,
and invading pathogens.
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2.3-Lysosome
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2.4- Mitochondria

* Often called the powerhouse of the cell,
mitochondria generate ATP (adenosine
triphosphate) through cellular respiration.

* They have a double membrane structure,
with the inner membrane forming folds
known as cristae, increasing the surface
area for energy production.
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2.4-Mitochondria
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2.5-Centriole
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2.6-Vacuole
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2.7- Endoplasmic Reticulum (ER)

* The rough ER 1s studded with ribosomes and
plays a crucial role in protein synthesis and
processing.

* The smooth ER 1s involved 1n lipid synthesis,
detoxification, and calcium 1on storage.

/)

Endoplasmic Reticulum
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2. 7-Endoplasmic reticulum
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2.8- Cytoskeleton

* Provides structural support and shape to the
cell.

e Includes microtubules, actin filaments, and
intermediate filaments, all contributing to
cell movement and stability.
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3- Nucleus

* The nucleus 1s the control center of the cell,
housing genetic material (IDNA) that regulates
all cellular activities.

It 1s surrounded by the nuclear envelope,
which contains nuclear pores that facilitate the
exchange of molecules between the nucleus
and the cytoplasm.

* Inside, the nucleolus 1s responsible for
producing ribosomes, essential for protein
synthesis.
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Nucleus or Nucleoid
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Types of Cell

1.Prokaryotic Cells — Simple cells without a
nucleus (e.g., bacteria).

2.Eukaryotic Cells — Complex cells with a
nucleus and organelles (e.g., plant and animal

Ce”S). Eukaryote Prokaryote
Membrane- Mitochondrion
enclosed nuclews Mucleaid Capsule
Muclealu oo Ribosomes ,-'"Il (sorme prakaryates)
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Types of cell
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Types of Cell

Here are the main categories:
1. Prokaryotic Cells
* Bacteria — Simple, single-celled organisms without a nucleus.

* Archaea —Similar to bacteria but adapted to extreme
environments.

2. Eukaryotic Cells

* Animal Cells — Found in animals, lacking a cell wall but containing
organelles like mitochondria.

* Plant Cells — Have a cell wall and chloroplasts for photosynthesis.
* Fungal Cells — Similar to plant cells but with a chitin-based cell wall.
* Protist Cells — Diverse group including amoebas and algae.
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Types of Cell

3. Specialized Human Cells

Blood Cells — Red blood cells (oxygen transport), white blood
cells (immune defense), platelets (clotting).

Muscle Cells — Skeletal, cardiac, and smooth muscle cells for
movement.

Nerve Cells — Neurons for transmitting signals.
Skin Cells — Provide protection and regulate temperature.

Stem Cells — Undifferentiated cells that can develop into
various cell types.

Cells vary in function and complexity, ensuring the survival
and operation of living organisms.
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Function of Cell

Their functions include:
1. Energy Production

* Mitochondria generate ATP through cellular respiration,
providing energy for cellular activities.

2. Growth and Reproduction

e Cells divide through mitosis (for growth and repair) and
meiosis (for reproduction).

3. Transport and Exchange

* The cell membrane regulates the movement of nutrients,
gases, and waste through passive and active transport.
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Function of Cell

4. Protein Synthesis

 Ribosomes and the endoplasmic reticulum produce
proteins necessary for cell function and repair.

5. Communication and Signaling

* Cells communicate via chemical signals,
neurotransmitters, and hormones to coordinate bodily
functions.

6. Defense and Immunity

 White blood cells protect against infections and foreign
invaders.

* Cells are essential for maintaining life and ensuring the
proper function of tissues and organs.
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Key Aspects of Cell Physiology

1. Cell Membrane Function — Regulates the movement
of substances in and out of the cell through passive
(diffusion, osmosis) and active transport (using ATP).

2. Cellular Metabolism — Includes processes like
cellular respiration, where mitochondria generate
energy (ATP) for the cell.

3. Protein Synthesis — Ribosomes and the endoplasmic
reticulum work together to produce proteins
essential for cell function.
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Key Aspects of Cell Physiology

4. Cell Communication — Cells send and receive signals
via receptors, neurotransmitters, and hormones.

5. Cell Division — Mitosis and meiosis ensure growth,
repair, and reproduction.

6. Homeostasis — Cells maintain a stable internal

environment by regulating pH, temperature, and ion
concentrations.
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