Physiology Revision:

« Upnormalities in Structures: Histology
« Upnormalities in Functions: Pathophysiology
- Components of the feedback system: ;,sie¥ L o< Jl5e
« Response comes as a comand
« Rash: Sign (can be seen)
- Bleeding: 1) External: sign (can be seen)

2) Internal: Symptom (can’t be seen)
« ECF: contains plasma and interstitial fluid
« 02 and nutrients exchange between the blood and the
extracellular fluid throgh the interstitial fluid then by the plasma
membrane to the intracellular fluid
« CO2 goes through the plasma membrane to the extracellular
fluid (interstitial fluid) from the other side if the cell, then goes
back to the heart through the blood vessels.
 glucose catabolism: glycolysis of glucose and the main purpose
of it is producing energy
- microtubules are found in the centrosome, they have a
functiong during cell devision
- plasma membrane is lipid bilayer and it is amphipathic since it is
consists of phospholipids that has polar heads and nonpolar tails.
« phosoholipids form 75% of the plasma membrane
« H20 transportaion channels: aquaporins (it also acts as a
glucose transporter)
 specific glucose transporters are called: glut1 / glut4
- Hyperpolar: gives a lot of ions
- what moves throgh each transportation type? (,laisl Jl5ws)
 Hypotonic / Hepertonic / Isotonic (ylaiel Jl5)



[ THE ORGANELLES | Organelles of the Cell
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Centrosome

Is located near the nucleus and it consists of
two components: a pair of centrioles and
pericentriolar material.

The centrioles are cylindrical structures
(microtubules). Surrounding the centrioles is
pericentriolar material which contains the
tubulin complexes.

These complexes organize centers for growth
of the mitotic spindle (cell division).
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Cilia

Microtubules are the dominant
components of cilia and flagella. Both are
motile projections. However, cilia is
present throughout the surface of a cell,
but flagella is present at both the ends or
all over the surface.
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Hair-like structure.

The main function of motile cilia is to (b) Cilia
keep the airways clear of mucus and
dust.
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- Flagella are similar in structure to cilia
but are typically much longer.

/" i - Flagella usually move an entire cell
«’;Wf -k/) \ (i.e. sperm).
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- In eukaryots : bending & z!s4l
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Ribosomes

= Are the sites of protein synthesis.

= The name of these tiny structures reflects their | <
high content of one type of ribonucleic acid
(ribosomal RNA, or rRNA).

= “Scattered throughout cytoplasm”: Some|
ribosomes are attached to the outer surface of
the nuclear membrane and to an endoplasmic
reticulum. Ribosomes are also located within | ribosome
. . * Py ” sl
mitochondria. Other ribosomes are “free” or| -
unattached to other cytoplasmic structures.
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Endoplasmic Reticulum

Endoplasmic reticulum

= The endoplasmic reticulum (ER) is a
network of membranes in the form of
flattened sacs or tubules.

-
= The ER extends from the nuclear ’
envelope (membrane around the \
- o . ~
nucleus), to which it is connected and .

projects throughout the cytoplasm.

= Cells contain two distinct forms of ER
(rough ER and smooth ER), which
differ in structure and function.

Endoplasmic Reticulum

= The outer surface of rough ER is studded with ribosomes (membrane-bound
ribosomes). Proteins synthesized by ribosomes enter spaces within the ER for
processing and sorting. Thus, rough ER produces secretory proteins,
membrane proteins, and many organellar proteins.

= Unlike rough ER, smooth ER does not have ribosomes on its membrane.
However, smooth ER contributes to lipids and carbohydrates synthesis,
making phospholipids bilayer for cell membranes as well as it stores and
releases calcium ions that trigger contraction in muscle cells.
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Golgl apparatus

= Most of the proteins synthesized ™~ M """
by ribosomes attached to rough k\\__)__/
ER are ultimately transported to —%‘__—___—///
other regions of the cell (i.e.| »
Golgi complex). C e &

Golgi Complex

Golgi Complex

= Functions of Golgi Complex:

1. Modifies, sorts, packages, and transports proteins received from the
rough ER (through face or cis entry). Enzymes in the middle site of the
Golgi complex modify the proteins to form glycoproteins, glycolipids,
and lipoproteins.

2. Forms secretory vesicles that discharge processed proteins via
exocytosis (through exist or trans face) into extracellular fluid and

forms transport vesicles that carry molecules to other organelles, such
as lysosomes.
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* Lysosomes are membrane- L Y S O S O M E

enclosed vesicles that form from
the Golgi complex.

Membrane

Hydrolytic enzyme
mixture

* They can contain as many as 60
kinds of powerful digestive and
hydrolytic enzymes that can
break down a wide variety of
molecules.

Transport proteins

Lysosomcs

* Functions of lysosomes:

1. Digest substances (within the cell) that enter a cell via endocytosis and
transport final products of digestion into cytosol.

2. Carry out autophagy, the digestion of worn-out organelles.
3. Implement autolysis, the digestion of an entire cell.

4. Accomplish extracellular digestion.
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Peroxisomes

* Peroxisomes contain several oxidases, enzymes that can oxidize (remove hydrogen atoms
from) various organic substances.

[hey protect the cells from oxidative damag;
hey protect other parts of the cell from the toxic effects of potentially toxic compound:

- Peroxisomes are very abundant in the liver, where detoxification of alcohol and other
damaging substances occurs.

* Peroxisomes also contain the enzyme catalase, which decomposes by-product of the oxidation
reactions which is hydrogen peroxide (H20:2); thus, it decomposes hydrogen peroxide to water
and oxygen.
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Proteasomes

Cytosolic proteins require disposal at certain times in
the life of a cell. Continuous destruction of
unneeded, damaged, or faulty proteins is the
function of tiny barrel-shaped structures consisting of
four stacked rings of proteins around a central core
called proteasomes.

Proteasomes were so named because they contain
proteases, enzymes that cut proteins into small
peptides. Once the enzymes of a proteasome have
chopped up a protein into smaller chunks, other
enzymes then break down the peptides into amino
acids, which can be recycled into new proteins.

26S proteasome
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Mitochondria

* Mitochondria generate most of the ATP through aerobic
(oxygen requiring) respiration, (“powerhouses” of the cell).| Mitochondria Structural Features
['he enzvmes that catalyze the chemical reachions which are
part of the aerobic phase of cellular respiration are located in , —Me'vm::m

the mitochondria.

* Active cells that use ATP at a high rate—such as those found
in the muscles, liver, and kidneys—have a large number of
mitochondria.

* A mitochondrion consists of an outer mitochondnal
membrane and an inner mitochondrial membrane with a
small fluid-filled space between them (mitochondrial
matrix.).
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Nucleus

- The nucleus is a spherical or owval-shaped
structure that usually is the most prominent T
feature of a cell. Nucleus

- Most cells have a single nucleus, although some,
such as mature red blood cells, have none. Other
types of cells have multiple nuclei.

A double membrane called the nuclear envelope
separates the nucleus from the cytoplasm. Many
openings called nuclear pores extend through

the nuclear envelope.

- The complex of DNA, proteins, and some RNA is
called chromatin. The total genetic information
carried in a cell, or an organism is its genome.

Nucleus

= Functions of nucleus:

1. Controls cellular structure.

2. Directs cellular activities.

3. Produces ribosomes in nucleoli.

4. Nuclear pores control the movement of substances between the
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