AAAAAAAAAAAAAAAA

Uaval) 48

L slgl) ) 0a

dadlad) 3_palaall
) gaad) Al g5 A A (g alsall
Basic Principles of Animal Structure and Function
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The cell is the basic unit of all complex systems of life. The lack of a
rigid cell wall of animal cell, allowed animals to develop a greater
diversity of cell types, tissues, and organs. Most animals are composed
of specialized cells organized into tissues that have different functions.
Tissues make up organs, which together make up organ systems, and
organ systems work together in an organism (figure 1).
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= Tissue : Group of similar cells performing a similar function

= QOrgan: Group of tissues performing a specialized function like the
stomach.

= QOrganic System: collection of several organs functioning together in
the body like digestive system

= Organism: A collection of organ systems work together as one unit
such as human (figure 1).
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Figure 1: Levels of organization in the human body (e.g. digestive
sys'gem)
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Different tissues have different structures that are suited to
their functions

Tissues are classified into four main categories:
1- Epithelial, 2- connective, 3- muscle, 4- nervous
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¢+ Epithelial tissue covers the outside of the body & lines the
organs and cavities within the body.
¢ It also covers abdominal organs.
+ Its forms glands:
1- Exocrine glands: Secrete products into ducts or cavities
such as sweat and salivary glands.
2- Endocrine glands: Secrete products, hormones, directly
into the bloodstream such as pituitary gland and Pancreas.
3- Mixed glands: glands that have both exocrine and
endocrine portions such as pancreas and sex glands.
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1. Cells are closely joined, and they have different functions.

2. All epithelial tissues are polar; they have two sides (figure 2):

A. Apical surface: lines the lumen (cavity) or outside of the
organ.

B. Basal surface: is attached to a basal lamina.
3. Epithelial cells have different shapes: cubical, columnar, or

%@quamous.
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Figure 2: Polarity of epithelia &l gad 4udb 2 J&
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In the contrary to epithelial tissue, the enter-cellular matter is
abundant in connective tissues.
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v" Connective tissue mainly binds and supports other tissues.

v" It contains sparsely packed cells scattered throughout the
enter-cellular matrix.

v" The extracellular matrix consists of fibers in a liquid, or
jellylike, or solid foundation.

Types of Connective Tissue Fibres &bl guwil) Gl ¢ i
(4 JS8) Oyl (e de sian lgasen 5 cdaliall il G (g g5 3G 22 53 3>
il alaee acxi il AN Balall ewi Sl O oSl 2ad copaY S Gl ]
6

https://manara.edu.sy/




ZY

ojligJl

Ao e e da gale o s IS S0

Ao yile 488 S5 L) Ledshl agaiy CaldY) o2a 23455 A3l Y )
oY S Gl o s (R

5 staall At ) Al il Jay y e Jand a0l GliY) 3

A 1 5 et LA dalial) dasil) (523 3
Asla Al GLIY (s L8 Al LA -]
Aclidl jleadl Jany ddadi ja 3 508 (sbian a2 iy S) 4=l L3A -2

Aeda LA 4 Adaa LA 3
Dy

i
oyl

- -

ienpdla )

/ - /: of cells
= __Collagen fiber:

Adipose cell:

stores fat
Foand A3
unbranched, strong
i ad Slacsilala
Ground GRS

s
M WMIAaD L WV IUGD IO

produce other types

substance: fills
spaces between |

Il A fi “ e,
:; ’:: s Al 48
ki<
¢ Reticular fnper:

branched, thin, and
forms network

enguilfs pathogens
or produces antibodies

=iasuv nQer:
branched and
stretchable

slaaw ad 4uld

figure 4: Fibrous Connective Tissue (A abia g 4 JSi

https://manara.edu.sy/




Z4

ojligJl
> Three types of connective tissue fibres, all made of protein
(figure 4):
1- Collagenic fibres are major component of the extracellular
matrix that supports most tissues.
2- Elastic fibers stretch and snap back to their original length
forming a network between the collagen fibers.

3- Reticular fibers join connective tissue to adjacent tissues

(] Connective tissue contains cells, including:
1- Fibroblasts that secrete the protein of extracellular fibers.
2- Macrophages (white blood cells) that are involved in the immune

system.
2- Adipose cells and stem cells (unspecialized cells and able to develop
into specialized cells).
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There are six major types of connective tissue in vertebrates (figure 5):
1. Loose connective tissue binds epithelia to underlying tissues and
holds organs in place.
2. Fibrous connective tissue is found in tendons, which attach muscles
to bones, and ligaments, which connect bones at joints.
3. Adipose tissue stores fat for insulation and fuel.
4. Blood tissue is composed of blood cells and platelets in blood
plasma.
5. Cartilage is a strong and flexible support material; Cartilage cells

(chondrocytes) lie in small chambers (lacunae) in the matrix.

6- Bone tissue is mineralized and forms the skeleton.
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Figure 5: Major types of tissues in vertebrates < Bal g ¢y dawi N £155Y) 15 Js&

e Muscle tissue consists of long cells called muscle fibers, which
contract in response to nerve signals, containing actin and
myosin filaments.

e Itis divided in the vertebrate body into three types (figure -6):

1- Skeletal muscle, or striated muscle, is responsible for voluntary
movement.

2- Cardiac muscle is responsible for contraction of the heart, and
are specialized to pump blood powerfully and efficiently
throughout entire lifetime.

3- Smooth (not striated) muscle is responsible for involuntary body
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% Nervous system is made of two parts:
1. Central (Brain and spinal cord).

2. Peripheral (nerves and nerve nodes).

¢+ Nervous tissue senses stimuli and transmits signals throughout
the animal.

%+ Nervous tissue contains;
1-Neurons, or nerve cells, that transmit nerve impulses, and
neuron is made up of dendrites, a cell body, and an axon
(diagram 1).

2-Glial cells, or Glia, that help nourish, insulate, and
replenish neurons (diagram 2).
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Diagram 1: Nervous cell 4was 448 ;1 hhia
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Diagram 2: neuron and supporting cells (glial cells)
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Nervous system has three functions:
1. Sensory input (by sensory neuron): Sensory receptors detect changes,
and transmit information to the spinal cord.

2. Data integration (by interneuron):
Spinal cord and brain integrate and decision is made regarding
appropriate response.
3. Motor output (by motor neon):

Response is transmitted to effectors (glands or muscles) which initiates
actual response.
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Maintaining the internal environment in animals
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= Animals manage their internal environment by regulating or

conforming to the external environment.
» Organisms use homeostasis to maintain a “steady state” or internal

15
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balance regardless of external environment.
In humans, body temperature, blood pH, and glucose concentration are

geach maintained at a constant level.
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Thermoregulation is the process by which animals maintain an internal
temperature within a tolerable range.

Types of Thermoregulation:

1. Endothermic animals generate heat by metabolism; birds and
mammals.

2. Ectothermic animals gain heat from external sources; ectotherms
include most invertebrates, fishes, amphibians, and reptiles.
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