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@ FIGURE 3-2 Anatomy of a Representative Cell. See Table 3-1 for an overview of the functions
associated with the various structures shown.
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1. Theory:

Introduction

> cell structure and function Lgadda 9 g AulAd) 4y

Cells: are the building blocks of the human body. About trillions human body
cells form and maintain anatomical structures, and they perform physiological
functions.
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Cell anatomy: a cell is surrounded by extracellular fluid. The cells outer boundary,
called the cell membrane, separates the cytoplasm, or the cell contents, from the
extracellular fluid.
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1- the cell membrane: it’s the outer boundary of the cell, and also called plasma
membrane. Its general functions include:-
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1- Physical isolation. The cell membrane is a physical barrier that separates
the inside of the cell from the surrounding extracellular fluid. Conditions inside
and outside the cell are very different, and those differences must be maintained
to preserve homeostasis.
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2- Regulation of exchange with the environment. The cell membrane

controls the entry of ions and nutrients, the elimination of wastes, and the
release of secretion.
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3- Sensitivity. The cell membrane is the first part of the cell affected by

changes in the extracellular fluid. It also contains a variety of receptors that
enable the cell to recognize and respond to specific molecules in its
environment.
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4- Structural support. Specialized connections between cell membranes, or

between membranes and extracellular materials, give tissues a stable structure.
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1-1- membrane structure:- the_cell membrane is extremely thin and delicate,
ranging from 6nm to 10 nm in thickness. This membrane contains lipids,
proteins, and carbohydrates.
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1-1-1- membrane lipids:- phospholipids are major component of cell

membranes. It lies in two distinct layers, with the hydrophilic heads (soluble in
water) on the outside and hydrophobic tails (insoluble in water) on the inside.
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The hydrophobic lipid tails will not associate with water or charged molecules, and
this characteristic enables the cell membrane to act as a selective physical barrier.
Lipid- soluble molecules and compounds such as oxygen and carbon dioxide are able
to cross the lipid protein of a cell membrane, but ions and water-soluble compound
cannot.
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® FIGURE 3-3 The Cell Membrane,



1-1-2- membrane protein:- present several types of proteins the width one
called transmembrane proteins. There function as receptors, channel, carriers,
enzymes, anchors, or identifiers.
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1-1-3- membrane carbohydrate:- they form complex molecules with proteins
and lipids on the outer surface of the membrane such as glycoprotein and
glucolipids. Their function;1- cell lubricant and adhesives, 2- act as receptors
for extracellular compounds, 3- form part of a recognition system that keeps the
immune system from attacking the body’s own cells and tissues.
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Zz The permeability of the cell membrane:- is the property that determines
precisely which substance can enter or leave the cytoplasm. Our cell
membranes are selectively permeable, permitting the free passage of some
materials and restricting the passage of others. Movement across the membrane
may be passive or active.
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Z Passive processes:- move ions and molecules across the cell membrane
required no energy such as; 1- diffusion, 2- filtration.
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z Active processes:- move ions and molecules across the cell membrane required
energy such as; active transport.
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2-1- diffusion ey

z Diffusion:- Is the net movement of molecules from an area where it’s
concentration is relatively high to an area where it’s concentration is lower.
Diffusion occurs until concentration gradient is eliminated.
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Zz Concentration gradient: - it’s the difference between the high and low
concentrations. Diffusion is important in body fluids because it tends to
eliminate local concentration gradients.
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® FIGURE 3-5 Diffusion Across Cell Membranes. The path a substance takes in
crossing a cell membrane depends on the substance’s size and lipid solubility.
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Zz Osmosis:- it is special type of diffusion, it is diffusion of water across a
membrane in response to differences in concentration. The force of water
movement is osmotic pressure.
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Z Solutions of various solute concentration are described as isotonic, hypertonic,
or hypotonic solution with regard to their effects on the shape or tension of the
plasma membrane of living cells:
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Isotonic solution; water move in and out the cell membrane equally.
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Zz Hypertonic solution; water move outside the cell “shrinking of cell”
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Hypotonic solution; water move inside the cell “ cell burst-hemolysis”
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® FIGURE 3-7 Osmotic Flow Across a Cell Membrane. Blue arrows

2-3- filtration e Al

z Filtration:- hydrostatic pressure forces water across a membrane, if membrane
pores are large enough, molecules of solute will be carried along with the water.
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Zz 2-4- carrier-mediated transport:- membrane proteins bind specific ions or
organic substrates and carry them across the cell membrane such as;
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z 2-4-1- facilitated diffusion:- it’s a type of carrier-mediated transport, which

required the presence of carrier proteins in the membrane as in glucose and
amino acids transport.
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z 2-4-2- active transport:- this mechanism consume energy (ATP) and are
independent of concentration gradients. Some ions pumps “ Na+, K+, Ca++,
Mg++, Fe++, |-, Cl- ” are exchange pumps(sodium-potassium exchange pump)
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2-4- vesicular transport < sl Jaill

Materials moves into or out of a cell in membranous sacs that form at,
or fuse with cell membrane. Two types are present endocytosis and exocytosis;
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2-4-1- endocytosis:- movement of extracellular material by forming a
vesicle at the cell surface into the cell such as:
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2-4-1-1- receptor-mediated endocytosis:-an active process includes
receptor at the surface membrane which can bind with specific molecules then
forming vesicles to be transported into the cells.
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2-4-1-2- pinocytosis:- “cell drinking” is the formation of small vesicles
filled with extracellular fluid.
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2-4-1-3- phagocytosis:-"cell eating” cell produces vesicles containing
solid objects that may be as large as the cell itself.
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2-4-2- exocytosis:- is the functional reverse of endocytosis. In
exocytosis, a vesicle created inside the cell fuses with the cell membrane and
discharges its contents into extracellular environment. Contents may be
“hormones, mucous, or waste products”
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® FIGURE 3-11 Phagocytosis.
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3- The cytoplasmea_ > siwall

Zz The cytoplasm: - is the material inside the cell membrane to the nucleus, the
cytoplasm contains systole and organelles.
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Zz 3-1- systole: - is the intracellular fluids, which contain dissolved nutrients, ions
soluble and insoluble proteins, and waste products. It differs in composition
from the extracellular fluid.

il a5 el Al pealiall e g giad )y (LAY Jals Jilsudl 58 - 1 lSY) 123 1
Al = s L) e anS 5 (8 caling g bl g ol A ALEN e i g jall 5 ol g3l AL

z 3-2- organelles:- are internal structures that perform specific functions essential
to normal cell structure, maintenance, and metabolism. They are include:-
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Zz 3-2-1- membrane- enclosed organelles which include the nucleus,
mitochondria, endoplasmatic reticulum, Golgi apparatus, lysosomes, and
peroxisomes.
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Zz 3-2-2- nonmembranous organelles which include the cytoskeleton, Microvilli,
centrioles, cilia, flagella. Ribosomes and proteasomes.

(Y15 el 3l eyl 5 oo slal (el Jai 5 Ailiall e Clamall 2223 1
Al s 3 s sl 5 e sas sl Hll 5 o gl

~

Zz 3-2-2-1- The cytoskeleton: - is an internal protein framework that gives the
cytoplasm strength and flexibility.
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z 3-2-2-2- Microvilli: - are small, finger-shaped projections of the cell membrane
on the exposed surfaces of many cells. Its functions, they increase the surface
area of the membrane. Such as the cells of the digestive tract and kidneys.
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3-2-2-3- Centrioles, Cilia, and Flagella:- L sl s colaal¥) 5 <l Syl
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- Centrioles: - are important for cell division, it directs movement of
chromosomes.
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- Cilia: - can move fluids and secretions across the cell surface
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Flagella: - move a cell through the surrounding fluid
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2-2-4- Ribosomes: - they are intracellular factory that manufactures proteins.
Free Ribosomes are found in the cytoplasm, and fixed Ribosomes are attached
to the endoplasmic reticulum.
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» 3-2-2-5- proteasomes: - remove and breakdown damaged or abnormal proteins.
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Zz 3-2-1-1- The endoplasmic reticulum: - Is a network of intracellular membranes.
Rough endoplasmic reticulum (RER) contain Ribosomes on their surface thus is
involved in protein synthesis. Smooth endoplasmic reticulum (SER) does not
contain Ribosomes thus is involved in lipid and carbohydrate synthesis.
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z 3-2-1-2- The Golgi apparatus: - It consists of a set of five to six flattened
membranes disc. Their functions:
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-1- To form secretory vesicles A8 @Obaygs (&S|
-2- Produce new membrane components — ..3uaa dilie <l Ka L)
-3- It packages lysosomes. Secretion is discharge from the cell by exocytosis.
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z 3-2-1-3- Lysosomes: - are vesicles filled with digestive enzymes. Their
functions include ridding the cell of bacteria and debris.
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Zz 3-2-1-4-Mitochonderia: - are small organelles that responsible for 95% of ATP
production within typical cell.
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z Itis the control center for cellular operations. It is surrounded by a nuclear
envelope, through which it communicates with the cystol by way of nuclear
pores.
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1- Chromosome structure:- o g 50 9 SN Ay

Each chromosome contains DNA strands wrapped around special proteins called
histones. The nucleus controls the cell by directing the synthesis of specific proteins
using information stored in the DNA of chromosomes
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2- The genetic code A0 6l 5 el

Z Itis the cell’s information storage system. The genetic code is called a triplet
code because a sequence of three nitrogenous bases identifies a single amino
acid.

2o 58 C0 Juabast Y AEDEN <l 20l 450 ) 1 5 880 et AA) 8 e glaad) 04 5a5 Al o
al el e 23a) Ayl g S

Each gen consists of all the triplets needed to produce a specific protein.
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3- Protein synthesisc s syl (3:1a3

z Itincludes both transcription, which occurs in the nucleus, and translation,
which occurs in the cytoplasm.
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Zz A- During transcription, a strand of messenger RNA (mRNA) is formed from a
single strand of DNA and carries protein making instructions from the nucleus
to the cytoplasm.
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z B- During translation, a functional protein is constructed from the information
contained in an mMRNA strand, Each triplet of nitrogenous bases along the
MRNA strand is a codon each codon determine only one amino acid, the
sequence of codons determine the sequence of amino acids in the protein
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z C- Molecules of transfer RNA (tRNA) bring amino acids to the Ribosomes
involved in translation.
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