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Levels of Organization

gemnism
There are four levels of organization, it is

called a hierarchy.
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What is a cells ?
= Cell is derived from Latin word “cella”, meaning "small room*.

= Cell is the smallest unit of life that can replicate independently.

= Cell is the basic structural, functional, and biological unit of all
known living organisms

= Cells are often called the "building blocks of life". The study of
cells is called cell biology.
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Cell theory

1. The cell is the smallest unit of life.
2. All organisms are composed one or more cells.

3. New cells arise from previously existing cells.

* Some organisms are unicellular such as Bacteria and Protists
* Some organisms are multicellular such as Fungi, Plants, and Animals

¢ Cells exhibit cell specialization. (Play role on specific jobs and look
different from each other).

Cell diversity

Biological Size and Cell Diversity

Brooks/Cole, Biology, 7* edifion, Thomson learning, 2005




Tissues

® In animal, a single cell can not work alone but required groups
of cells work together.

“ Groups of cells that are similar in structure that work together to
perform a specific function are called Tissues.”

=4 major tissue types in animals
= Epithelial tissue
= Connective tissue
=  Muscle tissue
= Nervous tissue
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Type of Epithelial tissue
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1. Squamous - flat cells

Cell-shape

2. Cuboidal = cube-shaped cells

3. Columnar - pillar or column-shaped cells

Epithelial tissue (Epithelium)

* Consists of epithelial cell - Lines the body’s surface, cavities,
ducts, and tubes.

* This tissue provides a barrier between the external environment
and the organ it covers.

Type of Epithelial tissue

— | Arrangement of layers
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1. Simple (one layer of cells)

sl Ny =TT, 2. Stratified (multiple layers

of cells)

3. Pseudo-siratified
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Functions of epithelial tissue

I Nl W . ; : 1. Form the barrier between body (skin or other organ) and
Sy i A N A the external environment.

2. Epithelial tissues play roles in absorption of water and
nutrients.

3. Epithelial tissues play roles in elimination of waste.
Simple squamous Simple cuboidal Simple columnar

itheli itheli itheli . I . .
eplineliom epliheliom eptihelivm 4. Epithelial tissues play roles in secreting enzymes and/or

hormones in the form of glands.

Connective tissue

Stratified squamous

epithelium
* Connective tissue serves a "connecting" function.
* It binds structures together, form a framework and support
Pseudo-stratified ciliated for organs and the body as a whole.
Stratified cuboidal columnar epithelium * The most abundant tissue in the human body'
epithelium

* connective tissue consists of three main components:
1. Fibres (Fibers)
2. Ground substances (extracellular matrix)
3. Cells

* For example; Blood, bones, cartilage, and fat.

Stratified columnar
epithelium

of-the-urinary-hig k-photography /vis306637

Transitional epithelium

http://www.jeremyswan.com,/anatomy /203 /himl /03 html
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Connective Tissue
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Tissue Histology Function Location
Long cylindrical fiber, Attached to bones and
. Voluntary movement N
striated, many around entrance points
Skeletal eripherally located Produces heat to body (e.g., mouth,
peripn Y Protects organs Y {89 !
nuclei anus)
Short, branched,
Cardiac striated, single central | Contracts to pump blood Heart
nucleus
Involuntary movement
Short, spindle-shaped, moves Gl |rad' .
A . control of respiration .
no evident striation, . Walls of major organs
Smooth moves secretions

single nucleus in each
fiber

Regulates blood flow
in arteries
Etc.

and passageways

Muscle tissue

* Muscle tissue play roles in body and organ movement by
contraction and relaxation

* Muscle tissue composes of muscle cells (myocytes) that contract
when stimulated

* There are three major types of muscle tissuve:
1. Skeletal or striated muscle
2. Smooth or non-striated muscle
3. Cardiac muscle

Celeralmuscl hitps:/ /ak

high-res-stock-photography /117452691

Skeletal or
striated muscle

Smooth muscle

from-other-muscle

Cardiac muscle
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Nervous tissue

* the main tissue component the central
nervous system (CNS) and the peripheral

nervous system (PNS). ks

* Play roles in responds to stimuli in the
environment by controls movement, reflexes,
and receives sensory information.

Cell body

Neuroglia

* Nervous tissue is composed
* Neurons or nerve cells R
* Neuroglia

Organs

* Organs is made up by different types of tissues that work together to
perform a specific function.

* Vital organ
* An organ which performs an important function that are essential
for survival.
* Damage to that organ can cause death.

* Five vital organs that are essential for survival
Brain, Heart, Lungs, Liver and Kidneys
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Organ systems

* Organ systems are groups of organs that cooperate to perform the
major activities of the body

* The human body contains 11 principal organ systems
Nervous system Integumentary system
Respiratory system

Excretory system

Digestive system
Skeletal system
Circulatory system
Reproductive system

Muscular system
Endocrine system
Lymphatic (immune) system




Coordination of organ systems

* Communicate outside environment changes (detect external
stimuli and coordinate the body’s responses)
* Nervous system
* Sensory system
* Endocrine systems

* Support and movement
* Muscular system
¢ Skeletal system
* Nervous system
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Homeostasis

* The term ‘homeostasis’ is derived from two Greek words;
Homeo which means ‘unchanging’ and Stasis which means
‘standing’

* In its simple form it means ‘staying the same’

* It is an organism’s internal environment = ‘stays the same’

* Regulation and maintenance of the body’s chemistry.
* Digestive system
* Circulatory system
* Respiratory system
* Excretory systems

* Defence
* Integumentary
* Immune

* Reproduction and development
* Reproductive system.

Homeostasis

* Process that occurs in all living
things.

* All organ systems work together to
achieve homeostasis.

* Ability of an organism to maintain
its internal environment, despite
changes to its internal or external
environment.




What things in your body need to be kept
within a limit range?

* Body Temperature
* Blood pressure
* Blood pH

* O, and CO, concentration

* Osmoregulation-Water balance
* Blood glucose
* Etc.
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Thermoregulation

Sweat gland

- Produces sweat from the
blood plasma and passes it
up the duct to the skin
surface where it evaporates.

Temperature control - thermoregulation

o

temperature: temperature tamparstine;

1. Vasoconstriction - | 1. Vasodilatation - wigening of tlood
mug_wal blood vessets / wvessels. Blood flow is ingregsed and
in the skin. Blood flow more heat is lost through the skin.
through the skin is Nerve impulses pass along the
reduced, therefore heat nerves from the thermoregulatory
foss s decreased. Bady gentre to the muscles. in the walls of
temperature Increases. bilood cels, stimulating contraction

wemat glands | and causing them to narrow. When

2. Shivering - tiny muscles ; . the muscles relax the blood vessels
under the skin contracting | | Decreased body widen.

temperature

and relaxing very quickly.
The muscle colls release

heat / 2. Sweat is produced. Heat from the
: oy

svaporates the water |n sweat.
= when it is hot more water is lost
sa more has to be taken in.

3. Body hair rises away from
the skin, trapgping a layer
of air next to it, insulating
the body. Erector muscles
contracting.

3. Body hair lies flat against the skin,
air becoming trapped

et to it
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Regulation of blood glucose

* Regulation of blood glucose (glucose
homeostasis) is the process by which the
levels of blood glucose are maintained by
the body within a narrow range.

* Two important hormone from pancreas's _ , _
Islets of Langerhans are involved in this § S Comre o e il
process. % M

* Insulin (secreted by beta cells) "'!g‘é“’*" Q‘mz !

https:/ /en.wikipedia.org /wiki/Pancreatic_islets

* Glucagon (secreted by alpha cells)
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