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تϳϟϭسϣϠϟساϋدةϣترϣϡΟبسطϋرضϰϫاηϟرائϫϩذ
بΟϳϭاϔϟصϫϝذاϰϓاϘϣϟررةϭϣضϋϭاتϟϠتϔصϋϰϠϳرض

ωϭΟرϟاϰϟتابااϛϟϲόϣاΟϟرراϘϣϠϟ.
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Form and function

� Anatomy = Structure اϟترϳϛب:اϟتηرϳح 

� Physiology = Function اϭϟظϔϳة:اϳΟϭϟϭϳγϔϟا 

� Examples:

• Skin: thick cells: Protect

(تحϰϣ)ϳتϳϼΧ ϥϣ ϥϭϛا ϳϠϏظة : اϠΟϟد-•

• Red Blood Cells: smooth & round cells: easy to flow 
through vessels

ϳϋϭة تϝϬγ حرϛتϬا ϰϓ اϷ)تتϳϼΧ ϥϣ ϥϭϛا دارϳة γϠϣاء : ϳϼΧا اϟدϡ اϟحϣراء-•
(اϟدϳϭϣة
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• Animals are composed of groups of cells with a 

common structure and function

• Groups of Cells make up Tissues.

• Different tissues make up Organs

• Organs together make up Organ systems.

Animals consist of a hierarchy of levels of organization

ϲضόتϟات اϳϭتγϣ ةϣϭظϧϣ ϥϣ اتϧاϭϳحϟا ϑϟتتأLl Ia w m of A
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An example of structural hierarchy
ϣثاϧϣϟ ϝظϣϭة ϣراتب γϣتϳϭات اϟتόضϳة

Organ system level ϣستϯϭ اϬΟϟاز
Circulatory system ϱرϭدϟاز اϬΟϟا

Organ level ϭضόϟا ϯϭستϣ
Heart اϠϘϟب

Tissue level Ξϳسϧϟا ϯϭستϣ
Muscle tissue ϲϠضϋ Ξϳسϧ

Cellular level ϱϭϠΧϟا ϯϭستϣϟا
Muscle cell ϳϠΧة ϋضϳϠة
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Tissue اϧϷسΟة

• Animals have (4) types of tissue

رϳγϳة ϥϣ اΟγϧϷةأϭϧاωاϟحϭϳاϧات ϟدϬϳا أربόة �

– Epithelial tissue           ةϳϼطϟة اΟγϧϷا

– Connective tissue         ةϣضاϟة اΟγϧϷا

– Muscle tissue              ةϳϠضόϟة اΟγϧϷا

– Nervous tissue            ةϳصبόϟة اΟγϧϷا
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Epithelial tissue اϧϷسΟة اϟطϼئϳة 

– Covers the outside of the body and lines
organs and cavities throughout the body and
also form many glands

–ϲطϐةتΟγϧϷةاϳϼطϟداγΟϟاϥتبطϭϩضاءϋأϪϔϳϭاΟتϭرةηتϧϣϟاϝϼΧΟϟاϡγϥتبطϭ
اϐϟدد

– It is made of cells closely packed and ranged
in one or more layers which function as barrier
against mechanical injury, pathogens
(microbes).

–ϥϭϛتتϥϣاϳϼΧتراصةϣϰϓةϘاحدةطبϭϭثرأϛتأϭϝϣόةΟγϧϷةاϳϼطϟاϠϋϰةϳاϣح
ϭاϛϳϣϟرϭباتاΟϟرϭحϥϣاγΟϟد
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• Epithelial cells come in three shapes

(أϛηاϝ)تΟϭد اϳϼΧϟا اϟطϳϼة ϰϠϋ ثϼث ϳϫات•

– Squamous—like a fried egg

(بϼ حدϭد)ϣثϝ اϟبϳض اΣ–ϲϠϘϣϟرϳϔηة –

– Cuboidal—as tall as they are wide

طϬϟϭا ϣثϋ ϝرضϬا  –όϛϣباϳϧة–

– Columnar—taller than they are wide

طϬϟϭا أϛثر ϋ ϥϣرضϬا –ϣϋادϳة–
Copyright © 2009 Pearson Education, Inc.

Epithelial tissue اΟγϧϷة اϟطϳϼة 
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Examples of epithelial tissue

1. Squamous : Flat like floor tiles

Simple: only one layer (e.g. capillaries – air sacs)

Stratified: more than one layer (e.g. esophagus)

2. Cuboidal : Like dice

(e.g. Kidney – Salivary)

3. Columnar : Like bricks on end

(e.g. small intestine)

Its sixQbs g saidpigs 7
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E Stratified squamous epithelium
ϲϘطب ϲϔηرΣ ϲئϼط Ξϳسϧ
(esophagus رئϣϟا)
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Connective Tissue  ϡضاϟا Ξϳسϧϟا

A type of tissue that connects, or separates
different types of tissues and organs of the body.
The cells of connective tissue are embedded in a
great amount of extracellular material.
This matrix is secreted by the cells.

Functions mainly to bind and support other
tissues

ϳϭدϬϣϋااΧϷرϯباΟγϧϷةاϟضاϡاϧϟسϳΞϳرتبط
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Connective tissue can be grouped into six major types:
ωاϭϧستة أ ϰϟة إϣضاϟة اΟϳسϧϷا ϡϳسϘت ϥϛϣϳ

1. Loose

Distributed throughout the body, consist of collagen and elastic fibers.

2. Fibrous

Bundles of collagen fibers 

(Tendons ترϭ :muscle to bone)

(Ligaments رباط : bone to joint)

3. Cartilage

Surrounds the ends of bones  and consists of  collagen fibers embedded in rubbery 
material)

4. Bones

Matrix of collagen fibers embedded in a hard substance (Ca – Mg – Phospate)

5. Blood

Matrix: a liquid matrix (plasma) consists of water – salts – protein.

Suspended in the plasma are RBCs & WBCs & Platelets

6. Adipose

Cells in a matrix of fibers, Contain fat droplets
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Fat droplets
ϗطϳرات
دϳϧϫة

Adipose tissue which contains fat droplets
ϲϧϫد Ξϳسϧ

White blood
Cells
ϡا دϳϼΧ
بϳضاء

Red blood
cell

ϳϼΧا دϣΣ ϡراء

Blood ϡدϟا

Plasma  اϣزϼب

Loose connective tissue
ϱϭΟϔϟا ϡضاϟا Ξϳسϧϟا

Under the skin distributed throughout the body
binding materials of organs

تΣت اϠΟϟد

Elastic fibers طاطةϣ ϑاϳϟأ

Collagen fiber ϥϳΟϼϟϭϛ ϑاϳϟأ

Cell ةϳϠΧ
Fibrous connective tissue

ϲϔϳϟ ϡضا Ξϳسϧ
Forming tendons (muscles to bones)l

ϡυόϟت باϼضόϟتربط ا ϰتϟتاراϭϻا ϥϭϛت
Forming ligaments (Bones to joints)

 ϡυόϟتار باϭϷتربط ا ϰتϟربطة اϷا ϥϭϛت

Collagen fibers
ϥϳΟϼϟϭϛ ϑاϳϟأ

Cell nucleus
ϭϧاة ϳϠΧة

Cartilage ϑϭضرϐϟا
(at the end of a bone ϥϳΟϻϭϛ ϥϣ ϥϭϛتϳ ϡυόϟة اϳاϬϧ ϲϓ)

Matrix
اϣϟادة اϳϭηΣϟة

Cartilage-
Forming cells

ϳϼΧا ϧϭϛϣة
ϑϭضرϐϠϟ

Central
Canal

ϧϗاة ϣرϛزϳة

Matrix
اϣϟادة

اϳϭηΣϟة

Bone-
Forming Cells

ϳϼΧا ϧϭϛϣة
ϡυόϠϟ

Bone ϡυόϟا

B
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Types of connective tissue
أϭϧاω اϧϷسΟة اϟضاϣة
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Muscle Tissue ϷةاΟسϧ ةϳϠضόϟا

– Muscle tissue compose of long cells called
muscle fibers capable of contracting in
response to nerve signals

اόϟصبϳةηϼϟاراتاγتΟابةاϟحرϛةباόϟضϳϠةϧسΟةاϡϭϘϷت–

– Muscles are divided into (3) types:

1)Skeletal ϼضϋةتϳϠϛϳϫ attached to bones by tendons (Voluntary (ارادϳة

2) Cardiac ϼضϋةتϳبϠϗ contractile tissue of heart ( Involuntary ϻرادϳة )

3) Smooth ϼضϋساءتϠϣ found in the walls of digestive tract – arteries

( Involuntary ϻرادϳة )
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ϲϠضόϟباض اϘϧϹدة اΣϭ

ϭϧاة

ϭϧاة

ϥϳتϳϠΧ ϥϳب ϱϭϠΧ ϝاتصا

ϭϧاة 

ϔϳϟة ϋضϳϠة

ϋضϠة Ϡϗبϳة

ϋضϠة Ϡϣساء

ϋضϠة ϳϠϛϳϫة

The three types of muscle
اϭϧϷاω اϟثϼث όϠϟضϼت

ϔϳϟة ϋضϳϠة
ϔϳϟة ϋضϳϠة

unit of musclecontraction on arm muscle fiber
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Nervous tissue اϧϷسΟة اόϟصبϳة 

• Nervous tissue is found in the brain and spinal
cord, as well as in the nerves that sense stimuli
and transmit signals (conduct) in the form of
nerve impulses from one part of animal to
another. Nerve tissue can be found
everywhere in your body. The biggest masses
of it are in your brain and spinal cord.

• The structure and functional unit of nervous
tissue is the nerve cell, or neuron.

o
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Neuron
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Organs and Organ Systems
• Heart is an organ which contains different types of tissues. 

Each tissue performs specific functions

ϳؤدϭ Ξϳγϧ ϝϛ ϱظاϣ ϑحددة-ϳتϥϭϛ اϠϘϟب ϋ ϥϣدة أΟγϧة•

• The heart has: epithelial, connective, and nervous tissues

ϳحتϱϭ اϠϘϟب ϰϠϋ أΟγϧة طϳϼة ϭضاϣة ϋϭصبϳة•

– Epithelial tissues line the heart chambers

تبطϥ اϟطϳϼة Ϗرϑ اϠϘϟب–

– Connective tissues make the heart elastic

تϝόΟ اΟγϧϷة اϟضاϣة اϠϘϟب ϣطاطا  –

– Nervous tissues regulate contractions

تϧظϡ اϳϼΧϟا اόϟصبϳة اϘϧباضات ϋضϠة اϠϘϟب–

and muscle tissue
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Mucosa
(lines the lumen)

Submucosa
Contains blood vessels

& nerves.

Muscularis

0.2 mm

Tissue layers of the stomach and small intestine

ϭاόϣϻاء اϟدϘϳϗة  ϰϓ ةΟγϧϷات اϘدطبΟاϟدةراόϣ

Lumen ϑϳϭΟتϟا

Connective tissue
 ϡضا Ξϳسϧ

Epithelial tissue
 ϲئϼط Ξϳسϧ

(columnar epithelium)
(طϼئϳة ϣϋادϳة)

Smooth muscle tissue
ϧسϋ ΞϳضϲϠ أϠϣس

(2 layer)
(ϥϳتϘطب)

Tissuelayers of the stomach and
Somali intestine
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