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Introduction to the 
Human Body
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Definitions
Anatomy:
• Is the science of body structures and the 

relationships among them. 
• First studied by Dissection, the careful 

cutting apart of body structures to study their 
relationship. 

Physiology: 
• The science of body functions
• How the parts work together.
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Levels of Structural Organization and Body Systems
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A. CHEMICAL LEVEL
Basic level 
1. Atoms are the smallest unit of matter
➢Essential atoms for life include carbon (C), hydrogen 

(H), oxygen (O), nitrogen (N), phosphorus (P), 
calcium (Ca), and sulfur (S)

2. Molecules two or more atoms joined together
➢Deoxyribonucleic acid (DNA)
➢Glucose

Levels of Structural Organization and 
Body Systems



5

Levels of Structural Organization and 
Body Systems

B. CELLULAR LEVEL
• Molecules combine to form cells

• Cells are the basic structural and functional units of 
an organism

• Many kinds of cells in the body:
✓ Muscle cells
✓ Nerve cells
✓ Epithelial cells, etc.

:مسجلا يف ايلاخلا عاونأ نم ديدعلا •

تلاضعلا ايلاخ ✓

ةيبصعلا ايلاخلا ✓

.خلإ ،ةيراهظلا ايلاخلا ✓
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Levels of Structural Organization and 
Body Systems

C. TISSUE LEVEL
• Tissues are groups of cells and materials 

surrounding them

Four basic types of tissues:
1. Epithelial 
2. Connective
3. Muscular
4. Nervous

:ةجسنلأا نم ةيساسأ عاونأ ةعبرأ

يراهظ .1

لصتم .2

يلضع .3

يبصع .4
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Levels of Structural Organization and 
Body Systems

D. ORGAN LEVEL
• Tissues are joined together to form organs
• Organs are structures that are composed of two or 

more different types of tissues
• Specific functions and recognizable shapes

Examples:
1. Heart
2. Lungs
3. kidneys
4. Stomach, etc.
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Levels of Structural Organization and 
Body Systems

E. SYSTEM LEVEL
• A system consists of related organs with a common 

function

Example:
❖ Digestive system breaks down and absorbs food
❖ It include s organs such as the mouth, small and large 

intestines, liver, gallbladder, and pancreas

• Eleven systems of the human body

ماعطلا صتميو راهني يمضهلا زاهجلا

ةريبكلاو ةريغصلا ،مفلا لثم ءاضعأ نمضتي ❖

سايركنبلاو ةرارلماو دبكلاو ءاعملأا

ناسنلإا مسجل اماظن رشع دحأ •
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Levels of Structural Organization and 
Body Systems

F. ORGANISM LEVEL
• An organism or any living individual

• All parts of the body

• Functioning together 



Organ systems
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1.Integumentary

2.Skeletal

3.Muscular 

4.Nervous

5.Endocrine

6.Cardiovascular

7. Lymphatic/immune

8. Respiratory

9. Digestive

10. Urinary

11. Reproductive



Characteristics of the Living
Human Organism
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Basic Life Processes
• Distinguish living from non-living things

Six important life process 
1. Metabolism
2. Responsiveness
3. Movement
4. Growth
5. Differentiation
6. Reproduction



Metabolism
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Metabolism
• Sum of all the chemical process that occur in the 

body

❑ Catabolism or the break down of complex 
chemical substances into simpler components

❑ Anabolism or the building up of complex chemical 
substances from smaller, simpler components
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Responsiveness
• Ability of the body to detect and respond to 

changes

Examples: 
• Decrease in body temperature
• Responding to sound
• Nerve (electrical signals) and muscle cells 

(contracting)

Responsiveness

اهل ةباجتسلااو فشكلا ىلع مسجلا ةردق

تارييغت



Movement and Growth
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Movement
• Motion of the whole body 
• Organs, cells, and tiny subcellular structures
• Leg muscles move the body from one place to 

another

Growth
• Increase in body size, due to an increase in 

existing cells, number of cells, or both



Differentiation

Differentiation
• Development of a cell from an unspecialized 

to specialized state

• Cells have specialized structures and 
functions that differ from precursor cells

• Stem cells give rise to cells that undergo 
differentiation



16

Reproduction

• Formation of new cells (growth, 
repair, or replacement)

• Production of a new individual



Homeostasis
• A condition of equilibrium (balance) in the body’s 

internal environment

• Dynamic condition

• Narrow range is compatible with maintaining life

Example
❑Blood glucose levels range between 70 and 110 mg 

of glucose/dL of blood
❑Whole body contributes to maintain the internal 

environment within normal limits



Homeostasis and Body Fluids
• Maintaining the volume and composition of body 

fluids are important

• Body fluids are defined as dilute, watery solutions 
containing dissolved chemicals inside or outside of the 
cell

1. Intracellular Fluid (ICF)
• Fluid within cells 
2. Extracellular Fluid (ECF)
• Fluid outside cells
3. Interstitial fluid (ECF) 
• Fluid between cells and tissues 



Homeostasis and Body Fluids



ECF and Body Location
1. Blood Plasma
• ECF within blood 

vessels

2. Lymph
• ECF within lymphatic 

vessels

3. Cerebrospinal fluid 
(CSF)
• ECF in the brain and 

spinal cord

4. Synovial fluid
• ECF in joints

5. Aqueous humor and 
vitreous body
• ECF in eyes



Interstitial Fluid and Body Function

• Cellular function depends on the regulation of 
composition of interstitial fluid

• Composition of interstitial fluid changes as it moves

• Movement back and forth across capillary walls 
provide nutrients (glucose, oxygen, ions) to tissue 
cells and removes waste (carbon dioxide)

مسجلا ةفيظوو يللاخلا لئاسلا

ميظنت ىلع ةيولخلا ةفيظولا دمتعت

يللاخلا لئاسلا نيوكت

اهكرحت ءانثأ ةيللاخلا لئاوسلا تاريغت نيوكت •

ةيرعشلا ناردجلا ربع ابايإو اباهذ ةكرحلا •

ةجسنلأل )تانويلأاو ينجسكلأاو زوكولجلا( ةيئاذغلا رصانعلا ريفوت

)نوبركلا ديسكأ يناث( تايافنلا ليزتو ايلاخلا
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Integumentary System 

Components: Skin and 
associated: hair, nails, sweat 
glands, and oil glands.

Functions: 
1. Protects body
2. helps regulate body 

temperature
3. eliminates some waste
4. makes Vitamin D
5. Sensation
6. stores fat. 

مسجلا يمحي .1

مسجلا ميظنت ىلع دعاسي .2

ةرارحلا ةجرد

تايافنلا ضعب ليزي .3

د ينماتيف لعجي .4

ساسحإ .5

.نوهدلا نزخي .6



Skeletal System 
Components: Bones and 
joints and associated 
cartilages.

Functions: 
1. Supports and protects body
2. provides surface area for 

muscle attachment
3. aids body movement
4. houses cells that produce 

blood cells
5. stores minerals

مسجلا يمحيو معدي .1

ل حطسلا ةحاسم رفوي .2

تلاضعلا طابترا

مسجلا ةكرح دعاسي .3

جتنت يتلا لزانلما ايلاخ .4

مدلا ايلاخ

نداعلما نزخي .5



Muscular System 
Components:  Skeletal 
muscle tissues (muscles 
attached to bones) 

Functions: 
1. Body movements
2. posture
3. heat production.



Nervous System
Components: Brain, spinal cord, 
nerves and sense organs such as 
eyes and ears. 

Functions: 
1. Generates action potentials 

(nerve impulses) to regulate 
body activities

2. internal and external 
environmental detection

3. interprets changes
4. responds by muscular 

contractions or glandular 
secretions.

لمعلا تاناكمإ دلوي .1

ميظنتل )ةيبصعلا تاضبنلا(

مسجلا ةطشنأ

يجراخو يلخاد .2

ةئيبلا نع فشكلا

تارييغتلا رسفي .3

تلاضعلا قيرط نع بيجتسي .4

ةدغلا وأ تاضابقنلاا

تازارفإ



Endocrine System 
Components: 
Hormone producing glands (pineal 
gland, hypothalamus, pituitary 
gland, thymus, thyroid gland, 
parathyroid glands, adrenal glands, 
pancreas, ovaries, and testes).

Functions: 
• Regulates body activities by 

releasing hormones (chemical 
messengers transported in blood 
from endocrine gland to tissue or 
target organ)

)ةيربونصلا( تانومرهلل ةجتنلما ددغلا

ةيماخنلا ةدغلا ،داهلما تحت ام ةقطنم ،ةدغ

،ةيقردلا ةدغلا ،ةيرتعصلا ةدغلا ،ةدغلا

،ةيرظكلا ددغلا ،ةيقردلا ددغلا

ينتيصخلاو ينضيبلماو سايركنبلا

ةطساوب مسجلا ةطشنأ مظني

ةيئايميكلا( تانومرهلا قلاطإ

مدلاب مهلقن متي نيذلا لسرلا

وأ ةجسنلأا ىلإ ءامصلا ددغلا ةدغ نم

فدهتسلما وضعلا



Cardiovascular System 
Components:
Blood, heart, blood vessels

Functions: 
1. Heart pumps blood through the 

blood vessels
2. blood carries O2 and nutrients to 

cells and CO2 waste away from 
cells and helps regulate acid-base 
balance, temperature, and water 
content of body fluids

3. components of blood helps fight 
against disease and repair blood 
vessels

للاخ نم مدلا بلقلا خضي .1

ةيومدلا ةيعولأا

ىلإ ةيذغلما داولماو O2 مدلا لمحي .2

نع اديعب نوبركلا ديسكأ يناث تايافنو ايلاخلا

يدعاقلا ضمحلا ميظنت ىلع دعاستو ايلاخلا

ءالماو ةرارحلا ةجردو نزاوتلا

مسجلا لئاوس ىوتحم

لاتقلا ىلع دعاست مدلا تانوكم .3

مدلا حلاصإو ضرلما دض

نفس



Lymphatic System and 
Immunity 

Components:  
Lymphatic fluid and vessels; spleen, 
thymus, lymph nodes, and tonsils. 
Cells that carry out immune 
responses (B Cells, T Cells, etc.) 
Functions: 
1. Returns proteins and fluids to 

blood
2. carries lipids from gastrointestinal 

tract to blood,
3. contains sites of maturation and 

proliferation of B Cells and T 
Cells that protects against disease-
causing microbes.

ىلإ لئاوسلاو تانيتوربلا ديعي .1

مد

يمضهلا زاهجلا نم نوهدلا لمحي .2

،مدلا ىلإ كلاسلما

و جضنلا عقاوم ىلع يوتحي .3

Tو ةيئابلا ايلاخلا راشتنا

-ضارملأا نم يمحت يتلا ايلاخلا

تابوركيلما ببست



Respiratory System 
Components:
Lungs, Pharynx (throat), larynx 
(voice box), trachea (wind pipe), 
bronchial tubes 

Functions:
1. transfers O2 into blood and 

CO2 out of blood. 
2. Regulates acid-base balance of 

body fluids,
3. air flowing out of lungs 

through vocal cords produces 
sounds.



Digestive System 
Components: 
• gastrointestinal tract which 

includes: mouth, pharynx, 
esophagus, stomach, small and 
large intestines, anus. 

• Accessory organs that assist in 
digestion: salivary glands, liver, 
gallbladder, pancreas.

Functions: 
1. physical & chemical breakdown 

of food
2. absorbs nutrients
3. eliminates solid wastes.

يئايميكلاو يئايزيفلا رايهنلاا .1

ماعطلا نم

ةيئاذغلا رصانعلا صتمي .2

ةبلصلا تايافنلا ليزي .3



Urinary System 
Components: 
Kidneys, ureters, urinary bladder, 
urethra.

Functions:
1. Produces, stores, and 

eliminates urine
2. eliminates wastes and 

regulates volume and chemical 
composition of blood

3. acid-base balance
4. maintains mineral balance 
5. regulate production of red 

blood cells.

و نزخيو جتني .1

لوبلا ليزي

و تايافنلا ليزي .2

ةيئايميكلا داولماو مجحلا مظني

مدلا نيوكت

يدعاقلا يضمحلا نزاوتلا .3

يندعلما نزاوتلا ىلع ظفاحي .4

رمحلأا نوللا جاتنإ ميظنت .5

.مدلا ايلاخ



Reproductive System 



Components: 
Gonads (Ovaries or Testes) and associated organs

Females:
(uterine tubes, fallopian tubes, uterus, vagina, mammary glands 
Males:
epididymis, ductus/vas deferens, seminal vesicles, prostate, penis 

Functions: 
1. Gonads produce gametes (sperm or oocytes) that combine to 

produce new organism
2. gonads release hormones that regulate reproduction and other 

body processes
3. transport and store gametes; mammary glands produce milk.

Reproductive System 

ةييدثلا ددغلا ،لبهلما ،محرلا ،بولاف يتانق ،محرلا يتانق(

بيضقلا ،اتاتسوربلا ،ةيونلما تلاصيوحلا ،ةيونلما ةانقلا/ةانقلا ،خبربلا

عم دحتت يتلا )تاضيوبلا وأ ةيونلما تاناويحلا( جاشملأا ةيلسانتلا ددغلا جتنت .1

ديدج يح نئاك جاتنإ

اهريغو رثاكتلا مظنت يتلا تانومرهلا قلطت ةيلسانتلا ددغلا .2

مسجلا تايلمع

.بيلحلا ةييدثلا ددغلا جتنت ؛جاشملأا نيزختو لقن .3



Basic Anatomical 
Terminology



Body Positions 
Anatomical Position:
1. the position is 

standing
2. facing forward
3. limbs on the side
4. palms facing forward
 
❑ Prone: describes a 

body lying facedown
❑ Supine: lying face up



Regional Names
• Head: consists of the skull and face. 
• The skull: encloses and protects the brain
• The face: is the front portion of the head. 
• Neck: supports the head and attaches it to the trunk. 
• Trunk: Consists of the chest, abdomen, and pelvis. 
• Upper Limb: attaches to the trunk and consists of 

shoulder, armpit, arm, forearm, wrist, and hand. 
• Lower Limb: attaches to the trunk and consists of 

the buttock, thigh, leg, ankle, and foot. 
• Groin: area on the front surface marked by a crease 

on each side







Directional Terms: describes the position of a body part 
relative to another

❑Superior (cephalic or cranial): Toward the head; upper 
part of structure.

❑ Inferior (caudal): Away from head; lower part of 
structure.

❖Anterior (ventral): Nearer to or the front of the body. 
❖Posterior (dorsal): Nearer to or the back of the body. 

➢Medial: Nearer to the middle (imaginary line). 
➢ Lateral: Farther from the middle. 

Directional Terms



Directional Terms
▪ Intermediate: Between two structures.

❑ Ipsilateral: On the same side of the body as another structure. 
❑ Contralateral: On the opposite side of the body as another 

structure

❖ Proximal: Nearer to the attachment of a limb to the trunk; 
nearer to the origination of a structure. 

❖ Distal: Farther from the attachment of a limb; farther from the 
origination of a structure. 

➢ Superficial (external): Towards or on the surface of body.
➢ Deep (internal): Away from the surface of the body.





Planes and Sections

• Planes: imaginary flat surfaces that pass through the body. 

• Sagittal plane: vertical plane that divides the body or organ into 
right and left sides. 

• Midsagittal or median plane: plane passes through the midline 
of the body or organ and divides into equal sides.

• Midline: Imaginary vertical line that divides the body into equal 
left and right.

• Parasagittal plane: does not pass midline but divides body or 
organ into unequal sides.



Planes and Sections
Section: cut of the body or organ made along one of the planes 
(midsagittal, frontal, transverse).
 
Frontal (coronal) plane: 
✓ divides the body into anterior (front) and posterior (back) 

portions.

 Transverse (cross-sectional, horizontal) plane:
✓ divides the body into superior (upper) and inferior (lower) 

portions. 

Oblique plane:
✓ passes through body or organ at an angle other than 90o.











Body Cavities: spaces that enclose the internal organ

1. Cranial Cavity: Contains the brain. 
2. Vertebral (spinal) canal: Contains the spinal cord. 

• The cranial and vertebral are continuous with one 
another. 

• Meninges: Along with three layers of tissue and 
shock absorbing fluid surround the brain and spinal 
cord

Body Cavities 
يلخادلا وضعلاب طيحت يتلا تاحاسلما

ةمجمجلا فيوجت

)يرقفلا دومعلا( ةيرقفلا ةانقلا



Thoracic cavity (chest cavity): formed by ribs, the 
muscles of chest, the sternum, and thoracic portion of 
vertebral column. 

1. Pericardial cavity: fluid filled space that surrounds 
the heart.

2. Pleural cavities: One around each lung. 
3. Mediastinum: Middle of thoracic cavity. Contains 

all thoracic organs except lungs. Heart, esophagus, 
trachea, thymus, large blood vessels from heart. 

4. Diaphragm: dome-shaped muscle that separates 
thoracic cavity from the abdominopelvic cavity. 

Body Cavities 
يردصلا فيوجتلا

،علاضلأا نم نوكتت

نم يردصلا ءزجلاو صقلاو ردصلا تلاضع

يرقفلا دومعلا

ةيبنجلا فيواجت

لصفت ةبق لكش ىلع ةلضع

يضوحلا ينطبلا فيوجتلا نم يردصلا فيوجتلا



Body Cavities 
Abdominopelvic cavity: from diaphragm to groin and 
encircled by abdominal muscle wall and bones and muscles 
of the pelvis. 

1. Abdominal cavity (superior): contains stomach, spleen, 
liver, gallbladder, small intestines, and most of large 
intestines. 

2. Pelvic cavity (inferior): urinary bladder, portions of 
large intestine, internal organs of reproductive system.

➢ Viscera: organs in the thoracic and abdominopelvic 
cavities.

و ذخفلا ىلإ زجاحلا باجحلا نم :يضوحلا ينطبلا فيوجتلا

تلاضعلاو ماظعلاو نطبلا تلاضع رادجب طاحم

ضوحلا نم
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Bone
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• Bone is a living tissue which consists of cells, fibers, and 
matrix.

• It is hard because of the calcification of its extracellular 
matrix & possesses a degree of elasticity because of the 
presence of organic fibers.

Functions of bones: 
1. Protective function.
2. It serves as a lever, as seen in the long bones of the limbs.
3. Locomotor system.
4. Storage area for calcium salts. 
5. It houses and protects within its cavities the bone 

marrow. 

ةيلخلا جراخ سلكت ببسب بعص هنإ

ببسب ةنورلما نم ةجرد كلتمتو ةفوفصلما

.ةيوضع فايلأ دوجو

.ةيامحلا ةفيظو .1

.فارطلأل ةليوطلا ماظعلا يف حضوم وه امك ،ةعفار ةباثمب هنإ .2

.يكرحلا زاهجلا .3

.مويسلاكلا حلاملأ نيزخت ةقطنم .4

ماظعلا هفيواجت لخاد يمحيو مضي هنإ .5

.عاخن



➢Bone exists in two forms:
❑Compact bone appears as a solid mass.
❑Cancellous bone consists of a branching network of trabeculae.

➢Classification of Bones
Bones may be classified according to:
1. Regional classification.

2. General shape classification.
A. Long Bones
B. Short Bones
C. Flat Bones.       
D. Irregular Bones  
E. Sesamoid Bones

Bone

يميلقلإا فينصتلا

.ماعلا لكشلا فينصت



Classification 
of Bones



Long Bones
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• Their length is greater than their breadth. 

• They have a tubular shaft, the diaphysis, and usually an 
epiphysis at each end. 

• The shaft has a central marrow cavity containing bone 
marrow. 

• The outer part of the shaft is composed of compact bone 
that is covered by a connective tissue sheath, the 
periosteum.

• The articular surfaces of the ends of the bones are covered 
by hyaline cartilage.

مهضرع نم ربكأ مهلوط

نوكي ام ةداعو ،diaphysis ،يبوبنأ دومع مهيدل

ةياهن لك يف شاشلما

مظع ىلع يوتحي يزكرم عاخن فيوجت ىلع دومعلا يوتحي

عاخن

طوغضم مظع نم دومعلا نم يجراخلا ءزجلا نوكتي

،ماضلا جيسنلا دمغ هيطغي يذلا

قاحمسلا

ةاطغم ماظعلا تاياهنل ةيلصفلما حطسلأا

.ينلايهلا فورضغلا ةطساوب
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They are composed of thin 
inner and outer layers of 
compact bone, the tables, 
separated by a layer of 
cancellous bone, the diplo.

Flat Bones
ةقيقر نم نوكتت اهنإ

نم ةيجراخلاو ةيلخادلا تاقبطلا

،تلاواطلا ،طوغضم مظع

نم ةقبطب ةلوصفم

ولبيد ،يجنفسإ مظع



Sesamoid Bones
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• Sesamoid bones are small nodules of 
bone that are found in certain tendons 
where they rub over bony surfaces. 

• The greater part of a sesamoid bone is 
buried in the tendon, and the free 
surface is covered with cartilage.

•  The largest sesamoid bone is the 
patella, which is located in the tendon 
of the quadriceps femoris. 

The function of a sesamoid bone is: 
1. Reduce friction on the tendon.
2. Alter the direction of pull of a tendon.

مسمسلا ماظع

نم ةريغص تاديقع يه ةيمسمسلا ماظعلا •

راتولأا ضعب يف ةدوجولما ماظعلا

ةيمظعلا حطسلأا ىلع نوكرفي ثيح

وه يمسمسلا مظعلا نم ربكلأا ءزجلا

رحلاو ،رتولا يف نوفدم

.فورضغلاب ىطغم حطسلا

يه ةيمسمس ةمظع ربكأ

رتولا يف عقت يتلا ،ةفضرلا

.ةيعابرلا ذخفلا تلاضع نم



1.The diaphysis: is the shaft or body, the long, 
cylindrical, main portion of  the bone.

2.The epiphyses:  are the proximal and distal 
ends of  the bone.

3.The metaphysis: are the regions between the 
diaphysis  and the epiphyses.

Structure of The Long Bone
،ليوطلا ،مسجلا وأ دومعلا وه :يمحلا باجحلا .1

مظعلا نم يسيئرلا ءزجلا ،يناوطسأ

ةديعبلاو ةبيرقلا يه :تاشاشلما .2

مظعلا تاياهن

ينب ةعقاولا قطانلما يه :سيسيفاتيلما .3

Diaphysis و epiphyses



• About ages 18–21, the  cartilage in the epiphyseal 
plate is  replaced by bone; the resulting bony  
structure is known as the epiphyseal line.

4.  The articular cartilage: is a thin layer of hyaline 
cartilage covering the part of the epiphysis where the 
bone forms an articulation (joint) with another bone.
 
• Articular cartilage reduces friction and absorbs shock 

at freely movable joints

Structure of The Long Bone
شاشلما يف فورضغلا ،21-18 نس يلاوح •

جتانلا مظعلا ؛ماظعلاب ةحوللا لادبتسا متي

يشاشلما طخلا مساب لكيهلا فرعي

ينلايهلا نم ةقيقر ةقبط نع ةرابع :يلصفلما فورضغلا .4

ثيح شاشلما نم ءزج يطغي يذلا فورضغلا

.ىرخأ ةمظع عم )لاصفم( لاصفم مظعلا لكشي

تامدصلا صتميو كاكتحلاا نم يلصفلما فورضغلا للقي

ةيرحب ةكرحتلما لصافلما يف



5. The periosteum: is a connective tissue sheath and its 
associated blood supply that surrounds the bone surface

• Bone is made of collagen fibers filled with minerals, 
mainly calcium salts

• Collagen: A fibrous protein with great strength that is 
the main component of bone.

• Calcium: The mineral stored in bone keeps it hard 
and strong. 
✓99%  of the body’s calcium is stored in bone

Structure of The Long Bone
و ماضلا جيسنلا دمغ وه :قاحمسلا .5

ماظعلا حطسب طيحت يتلا ةطبترلما مدلا تادادمإ

،نداعلماب ةئيللما ينجلاوكلا فايلأ نم عونصم مظعلا

يساسأ لكشب مويسلاكلا حلامأ

يه يتلا ةريبكلا ةوقلا وذ يفيللا ينتوربلا

ماظعلل يسيئرلا نوكلما
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1. Osteogenic (producing) :  
✓ Unspecialized stem cell, resulting cells developing into 

osteoblasts

2. Osteoblasts (secrete extracellular  matrix) 
✓  Bone-building cells, build the extracellular matrix of bone tissue
Osteocytes (maintain the tissue)
❑mature bone cells 

3. Osteoclasts (breakdown EC matrix):  
❑huge cells derived from monocytes(WBC), digest the protein and 

mineral component of the underlying bone matrix

➢ Resorption: breakdown of bone EC matrix

Bone cells

و ينتوربلا مضهت ،)WBC( ةديحولا ايلاخلا نم ةقتشم ةمخض ايلاخ ❑

ةيساسلأا ماظعلا ةفوفصلم يندعلما نوكلما

ىلإ روطتت ةجتانلا ايلاخلا ،ةصصختلما ريغ ةيعذجلا ايلاخلا

مظعلا تايناب

)ةجسنلأا ىلع ظفاحت( ةيمظعلا ايلاخلا

ةجضانلا ماظعلا ايلاخ❑





1. Compact bone
• Compact bone tissue  contains few spaces, it is the  

strongest form of bone tissue.

Compact bone functions:
✓ provides protection and support and resists the 

stresses produced  by weight and movement.

• Compact bone tissue is  composed of repeating  
structural units called osteons, or haversian  systems .

Types of Bone طوغضم مظع .1

يهو ،ةليلق تاحاسم ىلع ةجمدلما ةيمظعلا ةجسنلأا يوتحت •

.ةيمظعلا ةجسنلأا نم لكش ىوقأ

:ةجمدلما ماظعلا فئاظو

مواقيو معدلاو ةيامحلا رفوي ✓

.ةكرحلاو نزولا نع ةجتانلا طوغضلا

راركت نم ةجمدلما ةيمظعلا ةجسنلأا نوكتت •

.سرفاه ةمظنأ وأ ،ماظعلا ىمست ةيلكيه تادحو



2. Spongy bone
• also  referred to as trabecular or  cancellous bone tissue

• does not contain osteons

• located in the interior of a bone, protected by a covering  of 
compact bone

• It consists of trabeculae

• Between the trabeculae spaces filled with red bone marrow in  
bones that produce blood cells, and yellow bone marrow  
(adipose tissue) in other bones.

Types of Bone

يف رمحلأا ماظعلا عاخنب ةئيللما ةيقيبرتلا تاحاسلما ينب

رفصلأا ماظعلا عاخنو ،مدلا ايلاخ جتنت يتلا ماظعلا

.ىرخلأا ماظعلا يف )ةينهدلا ةجسنلأا(



Osteons structure 





• Minerals (calcium , phosphorus ,magnesium, fluoride, and 
manganese)

• Vitamins.
1. Vitamin A stimulates activity of osteoblasts.
2. Vitamin C is needed for synthesis of collagen, the main 

bone protein.
3. Vitamin D helps build bone by increasing the absorption 

of calcium from foods in the gastrointestinal tract into the 
blood.

4. Vitamins K and B12 are also needed for synthesis of bone 
proteins.

Factors Affecting Bone Growth  and 
Bone Remodeling



The Skeletal System

Parts of the skeletal system
1. Bones (skeleton)
2. Joints
3. Cartilages
4. Ligaments (bone to bone)(tendon=bone to 

muscle)

• Composed of 206 bones and Divided into 
two divisions (Axial and Appendicular 
skeletons)



The Axial skeleton

1. Skull

2. Vertebral column

3. Bony thorax

The Appendicular skeleton

1. Limbs (appendages)

2. Pectoral girdle

3. Pelvic girdle

Axial and Appendicular 
skeletons





T
he

 A
xi

al
 sk

el
et

on



The Skull
Two sets of bones
1. Cranium
2. Facial bones

• Bones are joined by sutures
• Only the mandible is attached by a  

freely movable joint



1. Frontal bone (1)

2. Parietal bones (2)

3. Temporal bones (2)

4. Occipital one (1)

5. Sphenoid bone (1)

6. Ethmoid bone (1)

Cranial bones
ةمجمجلا ماظع







1. Nasal bones (2)

2. Lacrimal bones (2)

3. Zygomatic bones (2)

4. Inferior nasal conchae (2)

5. Maxillary bones (2)

6. Platine bones (2)

7. Mandible (1)

8. Vomer (1)

Facial bones





Paranasal Sinuses
Paranasal Sinuses
✓Hollow portions of bones 

surrounding the nasal cavity
✓Lighten the skull
✓Give resonance and 

amplification to voice

Hyoid bone 
✓is the only bone that does not 

articulate with
✓another bone, & Serves as a 

moveable base for the tongue

ماظعلا نم ةفوجم ءازجأ✓

فنلأا فيوجتب طيحي

ةمجمجلا حيتفت✓

و ىدص طعأ✓

توصلا ميخضت

لا يتلا ةديحولا ةمظعلا يه✓

عم ريبعتلا

ك لمعتو ،ىرخأ ةمظع✓

ناسلل ةكرحتم ةدعاق



Functions:
1. Holds the head
2. Stiffens and supports the 

middle portion of the body
3. Provides attachment for the ribs 

and pelvic bone
4. Protects the spinal cord

• Vertebrae separated by  
intervertebral discs

• The spine has a normal 
curvature

• Each vertebra is given a name
according to its location

Vertebral column
سأرلا لمحي .1

معديو يوقي .2

مسجلا نم طسولأا ءزجلا

علاضلأل اقفرم رفوي .3

ضوحلا ماظعو

يكوشلا لبحلا يمحي .4

قيرط نع ةلوصفم تارقف •

ةيرقفلا صارقلأا

يعيبط يرقفلا دومعلا •

ءانحنا

ةرقف لكل مسا ءاطعإ متي •

اهعقولم اقفو



Vertebrae 



SACRUM
• formed by the fusion of five 

vertebrae.

• The wing like alae articulate 
laterally with the hip bones, 
forming the sacroiliac joints.

• The vertebral canal  continues 
inside the  sacrum as the sacral  
canal and terminates  in a large 
inferior opening called the 
sacral hiatus

ةيرقفلا ةانقلا رمتست

يزجعلا لثم زجعلا لخاد

ةريبك ةحاسم يف يهتنتو ةانقلا

ىمست ةيلفسلا ةحتفلا

ةيزجع ةوجف

alae articulate لثم حانجلا

،كرولا ماظع عم ايبناج

ةيفقرحلا ةيزجعلا لصافلما ليكشت



The Bony Thorax

Made up of three parts:
1. Sternum
2. Ribs
3. Thoracic  vertebrae

• Forms a  cage to  protect  major  
organ
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The Pectoral (Shoulder) Girdle
Composed of two bones
1. Clavicle 
2. Scapula

• The shoulder girdle is very light and allows  the 
upper limb to have free movement

• Each shoulder girdle attaches to the  axial skeleton at 
only one point (sternoclavicular joint)

• The glenoid cavity is shallow, and the shoulder joint 
is poorly reinforced by ligaments

)فتكلا( ردصلا مازح

يوقرتلا يصقلا لصفلما

يف يروحلما يمظعلا لكيهلاب فتك مازح لك قلعي

)يوقرتلا يصقلا لصفلما( طقف ةدحاو ةطقن

فتكلا لصفمو ،لحض يناقحلا فيوجتلا

ةطبرلأا ةطساوب ئيس لكشب هزيزعت متي







Bones of the
Upper Limb

The arm is  formed 
by a single bone 
(Humerus)



Bones of the
Upper Limb

The forearm  
has two bones
1. Ulna
2. Radius





Bones of the Upper Limb

• The hand

• Carpals – wrist

• Metacarpals – palm

• Phalanges – fingers

مصعلما - غسرلا

ليخنلا - مدقلا طشم



Bones of the Pelvic Girdle
• Pelvic Girdle Composed of the hipbones, sacrum and  

coccyx

Hip bones
Composed of three pairs of fused bones:
1. Ilium
2. Ischium
3. Pubic bone

Function:
1. The total weight of the upper body rests on the  pelvis
2. Protects the reproductive organs, urinary bladder and 

part of the large intestine

و زجعلاو كرولا ماظع نم نوكتي ضوحلا مازح

صعصع

يفقرحلا .1

مويكسإ .2

ةناعلا مظع .3
ضوحلا ىلع مسجلا نم يولعلا ءزجلل يلامجلإا نزولا عقي

و ةيلوبلا ةناثلماو ةيلسانتلا ءاضعلأا يمحي

ةظيلغلا ءاعملأا نم ءزج





Ilium, ischium, and pubis fuse at the deep  socket called the 
Acetabulum which receives  the head of the thigh bone



Bones of the
Lower Limbs

The thigh has one 
bone:
Femur (thigh 
bone)



Bones of the
Lower Limbs

The leg has  two 
bones:
1. Tibia
2. Fibula



Foot
1. Tarsus (ankle)
2. Has seven tarsal 

bones 
3. Metatarsals (sole)
4. Phalanges (toes)

• All toes have three 
phalanges except 
the hallux (two 
phalanges)



Joints

• Articulations of bones

Functions of joints:
1. Hold bones together
2. Allow for mobility

Joints are classified:
1. Functionally
2. Structurally



Classifications of Joints
Functional Classification of Joints:
1. Synarthroses: Immovable joints
2. Amphiarthroses: Slightly moveable joints
3. Diarthroses: Freely moveable joints

Structural Classification of Joints:
1. Fibrous joints: Generally immovable
2. Cartilaginous joints: Immovable or slightly 

moveable
3. Synovial joints: Freely moveable



Fibrous Joints

51



Cartilaginous Joints



Synovial Joints

53



Types of Synovial Joints Based on Shape

54

لكشلا ىلع ءانب ةيليلزلا لصافلما عاونأ



Types of Synovial Joints Based on Shape



Pivot joints 
ةيروحلما لصافلما



Types of Synovial Joints Based on Shape
لكشلا ىلع ءانب ةيليلزلا لصافلما عاونأ
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Types of Synovial Joints Based on Shape
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Muscular System



Introduction

The purpose of the chapter is to:
• Learn about the structure and function of the 3 

types of muscular tissue
• Examine the events at the neuromuscular 

junction
• Describe energy use in muscle cells
• Understand how muscle tension is controlled



Type and function of muscles
Types of Muscles:
1. Skeletal Muscles
2. Cardiac Muscle
3. Smooth muscles

Functions of Muscles:
1. Producing body movement
2. Stabilizing body position
3. Storing and moving substances within the body
4. Generating heat 

ةيلكيهلا تلاضعلا .1

بلقلا ةلضع .2

ءاسللما تلاضعلا .3

مسجلا ةكرح جاتنإ .1

مسجلا عضو تيبثت .2

مسجلا لخاد داولما لقنو نيزخت .3

ةرارحلا ديلوت .4



Properties of Muscles
1. Electrical Excitability: ability to respond to certain 

stimuli by producing electrical signal

2. Contractility: ability of muscular tissue to contract 
forcefully when stimulated by an action potential

3. Extensibility: ability of muscle tissue to stretch 
without being damaged

4. Elasticity: ability of muscular tissue to return to its 
original length & shape after contraction or extension

ضعبل ةباجتسلاا ىلع ةردقلا

ةيئابرهك ةراشإ جاتنإ قيرط نع تازفحلما



SKELETAL MUSCLE TISSUE
(Connective tissue)

Three layers of connective tissue protect and strengthen skeletal 
muscle:
1. Epimysium: the outermost layer of dense, irregular 

connective tissue, encircling the entire muscle

2. Perimysium: is also a layer of dense, irregular connective 
tissue, but it surrounds groups of 10 to 100 or more muscle 
fibers, separating them into bundles called fascicles

3. Endomysium:  penetrates the interior of each fascicle and 
separates individual muscle fibers from one another. The 
endomysium is mostly reticular fibers. 

ةمظتنلما ريغو ةفيثكلا ةيجراخلا ةقبطلا

اهلمكأب ةلضعلاب طيحي ،ماضلا جيسنلا

مظتنلما ريغو فيثكلا ماضلا نم ةقبط اضيأ يه

رثكأ وأ ةلضع 100 ىلإ 10 نم تاعومجمب طيحت اهنكلو ،ةجسنلأا

مزحلا ىمست مزح ىلإ اهلصفت ،فايللأا

و ةمزح لك نم يلخادلا ءزجلا قرتخي

لا .ضعبلا اهضعب نع ةيدرفلا تلاضعلا فايلأ لصفي

.ةيكبش فايلأ بلاغلا يف وه مويسيمودنإ نإ







Nerve & blood supply
• Generally, an artery and one or two veins accompany 

each nerve that penetrates a skeletal muscle.

•  The neurons that stimulate skeletal muscle to 
contract are somatic motor neurons.

• Each somatic motor neuron has axon that extends 
from the brain or spinal cord to a group of skeletal 
muscle fibers

• each muscle fiber is in close contact with one or more 
capillaries. 

مدلاو باصعلأا تادادمإ

ةدرولأا نم يننثا وأ دحاوو نايرشلا بحاصي ،ماع لكشب

.ةيلكيهلا تلاضعلا قرتخي بصع لك

لجأ نم ةيلكيهلا تلاضعلا زفحت يتلا ةيبصعلا ايلاخلا

ةيدسجلا ةيكرحلا ةيبصعلا ايلاخلا وه دقعلا

دتمي يبصع روحم ىلع ةيدسج ةيكرح ةيبصع ةيلخ لك يوتحت

ةيمظعلا لكايهلا نم ةعومجم ىلإ يكوشلا لبحلا وأ غامدلا نم

تلاضعلا فايلأ





Microscopic Anatomy of skeletal 
muscles

• The multiple nuclei of a skeletal muscle fiber are 
located just beneath the sarcolemma

• Sarcolemma:  the plasma membrane of a muscle cell 

• Transverse (T) tubules : are tunnel in from the surface 
toward the center of each muscle fiber. 

• Muscle action potentials travel along the sarcolemma 
and through the T tubules 

يمظعلا لكيهلل يرهجلما حيرشتلا

تلاضع

حطسلا نم قفن يه :)T( ةضرعتسلما بيبانلأا

ةيلضع فايلأ لك زكرم وحن



Microscopic Anatomy of skeletal 
muscles

• Sarcoplasm: the cytoplasm of a muscle fiber. 
✓Sarcoplasm includes a substantial amount of 

glycogen 
✓Glycogen can be used for synthesis of ATP. 
✓Sarcoplasm contains a red-colored protein 

called myoglobin
✓Myoglobin binds oxygen molecules that 

diffuse into muscle fibers from interstitial fluid.



Myofibril & Sarcoplasmic 
Reticulum

Myofibrils:
✓The contractile organelles of skeletal muscle 
✓Their prominent striations make the entire skeletal muscle 

fiber appear striped (striated)

Sarcoplasmic reticulum (SR)
✓Is represented by the endoplasmic reticulum in the 

muscles  
✓Release of Ca2 triggers muscle contraction.
✓In a relaxed muscle fiber, the sarcoplasmic reticulum stores 

calcium ions (Ca2). 

يمزلابوكراسلاو يلضعلا يفيللا

ةيكبصلا

اهلمكأب ةيلكيهلا تلاضعلا لعجت ةزرابلا اهطوطخ

)ةططخم( ةططخم فايللأا ودبت





Filaments & the sarcomere
• Myofibril is composed of thin & thick filament

• Filaments are arranged into Sarcomeres

• The extent of overlap of the thick and thin filaments 
depends on whether the muscle is contracted, relaxed, 
or stretched. 

• The pattern of thick and thin filaments overlap, 
consisting of a variety of zones and bands creating 
the striations.

ريموكراسو طويخ

ةقيقرلاو ةكيمسلا طويخلا لخادت ىدم

،ةيخرتسم وأ ةصلقتم تلاضعلا تناك اذإ ام ىلع دمتعي

.دتمم وأ



Filaments & the sarcomere
• A band: The sarcomere's darker part extends the thick 

filaments' entire length.

•  The I band: is a lighter part, that contains only actin 
filaments

• Z disc:  passes through the center of each I band.
✓ Separates one sarcomere from the other

1. H zone: in the center of each A band contains thick but not 
thin filaments.

• Supporting proteins that hold the thick filaments together at 
the center of the H zone form the M line

كيمس قاطن ىلع ريموكراسلا نم قمغلأا ءزجلا دتمي

لماكلاب طويخلا لوط

طقف ينتكلأا ىلع يوتحي ،انزو فخأ ءزج وه

طويخ

.I قاطن لك زكرم ربع رمي









Muscle Proteins
Contractile 
1. Actin
2. Myosin

Regulatory
1. Troponin
2. Tropomyosin

Structural
1.Titin

صلقتم

يلكيه

يميظنت





The Neuromuscular Junction (NMJ)

Somatic motor neurons → release acetylcholine
NMJ → synaptic cleft → Motor end plate → 
contain 30-40 million ACH receptors 
→Activation of  ACH receptors → channel open 
→ sodium flow across membrane → Production 
of  muscle action potential

• Termination of Ach activity: 
acetylcholinesterase breaks down Ach into 
acetyl and choline 

يلضعلا يبصعلا عطاقتلا

ةيدسجلا ةيكرحلا ةيبصعلا ايلاخلا ينلوك ليتيسلأا قلاطإ

يكبشلما قشلا كرحلما ةياهن ةحول

ACH تلابقتسم نويلم 40-30 ىلع يوتحي

ACH تلابقتسم طيشنت →

ءاشغلا ربع مويدوصلا قفدت

جاتنإ

تلاضعلا لمع تاناكمإ نم











Excitation-Contraction Coupling

Excitation → contraction
AP propagate along sarcolemma and into T tubules → 
calcium release channels in SR open → calcium flow into 
cytosol around thick & thin filament → calcium bind with 
troponin → troponin change its shape→ move tropomyosin 
away from the myosin binding sites → sites become free → 
myosin heads bind to the sites → contraction cycle begins

Relaxation 
Calcium active transport pump → use ATP to move 
calcium from cytosol to SR → Relaxation 

شامكنلااو ةراثلإا نارتقا

ةيئاتلا بيبانلأا يفو الموكراس لوط ىلع AP رشتني

ةحوتفم SR يف مويسلاكلا قلاطإ تاونق ىلإ مويسلاكلا قفدت

ةقيقرو ةكيمس طويخ لوح لوسوتيسلا

عم مويسلاكلا طبتري

يننوبورت

هلكش ريغي يننوبورتلا ينسويموبورتلا لقن

ةيناجم عقاولما حبصتينسويلما طبر عقاوم نع اديعب

عقاولماب ينسويلما سوؤر طبترت
ضابقنلاا ةرود أدبت





















Anatomy of 
the muscles 



Terms Related to movements 

• Flexion 

• Extension 

• Hyperextension 

• Abduction

• Adduction

• Circumduction

• Rotation



• Flexion: bending movement, that decreases the 
angle of the joint and brings the articulating bones 
closer together

• Extension: is the reverse of flexion and occurs at 
the same joints

• Hyperextension: Continuing such movements 
beyond the anatomical position

Terms Related to movements 
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Terms Related to movements 
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Terms Related to movements 



• Abduction (“moving away”): is the movement of a limb 
away from the midline or median plane of the body

• Adduction (“moving toward”): is the opposite of 
abduction, so it is the movement of a limb toward the body 
midline 

• Circumduction: is the movement of the limb, hand, or 
fingers in a circular pattern, using the sequential 
combination of flexion, adduction, extension, and 
abduction motions

• Rotation: is the turning of a bone around its long axis

Terms Related to movements 
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Terms Related to movements 



Naming of Skeletal Muscles
Individual muscles are named according to their:

Shape:
1. Deltoid: Triangular 
2. Rectus: Straight

Size:
1. Major: Large
2. Latissimus: 

Broadest 

Number of heads:
1. Biceps: Two heads 
2. Quadriceps: Four 

heads 

Position: 
1. Pectoralis: Of the 

chest 
2. Brachii: Of the arm



Naming of Skeletal Muscles
Individual muscles are named according to their:

Depth 
1. Superficialis: 

Superficial 
2. Externus: External

Attachments 
1. Sternocleidomastoid: 

From sternum and 
clavicle to mastoid 
process. 

Actions
1.  Extensor: Extend 
2. Flexor: Flex 
3. Constrictor: Constrict





















Human Anatomy & 
Physiology 
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▪ The nervous and endocrine systems act together to 
coordinate all systems of the body.

▪ The nervous system releases neurotransmitters; the
endocrine system releases hormones.

▪ Most hormones circulate through the blood and bind to
receptors on “target cells.”

▪ Neurotransmitters also bind to receptors on “target” cells.

Comparison of Control by the
Nervous and Endocrine Systems

ةطساوب مكحتلا ةنراقم

ءامصلا ددغلاو يبصعلا زاهجلا



▪ Exocrine glands secrete their products 
into ducts. None of these are hormones.

▪ These glands include sudoriferous 
(sweat) glands, sebaceous (oil) glands, 
mucous glands, digestive glands and 
several other throughout the body.

Endocrine Glands
ءامصلا ددغلا



▪ Endocrine glands secrete hormones. They do not 
have ducts and secrete their hormones directly into the
interstitial fluid that surrounds them.

▪ The hormones diffuse into the blood stream through 
capillaries and are carried to target cells throughout
the body.

▪ Endocrine glands include the pituitary, thyroid,
parathyroid, adrenal & pineal glands.

Endocrine Glands



• Several organs and tissues are not exclusively 
classified as endocrine glands but contain cells that 
secrete hormones. These include the hypothalamus, 
thymus, pancreas, ovaries, testes, kidneys, stomach, 
liver, small intestine, skin, heart, adipose tissue, and 
placenta. 

✓ Taken together, all endocrine glands and hormone-
secreting cells constitute the endocrine system

Endocrine Glands



Endocrine Glands
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▪ Hormones traveling throughout the body will only affect
target cells that possess specific protein receptors.

▪ Receptors are continually being synthesized and broken
down.

✓ Receptors may be down-regulated in the 
presence of high concentrations of hormone.

✓ Receptors may be up-regulated in the presence of low
concentrations of hormone.

Hormone Activity
ىلع طقف رثؤتس مسجلا ءاحنأ عيمج يف لقتنت يتلا تانومرهلا

.ةددحم ةينيتورب تلابقتسم كلتمت يتلا ةفدهتسلما ايلاخلا

رارمتساب اهرسكو تلابقتسلما عينصت متي

تحت



Hormone Activity
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Hormone Activity

•Hormones that don’t 
circulate are local 
hormones (Paracrine).

•The hormones that act 
on the same cell that 
secretes them are called
(Autocrine).



▪ Hormones are either lipid-soluble (steroid 
hormones, thyroid hormones) or water-soluble
(amine hormones, peptide and protein hormones).

▪ Water-soluble hormones circulate freely in the
plasma.

▪ Lipid-soluble hormones circulate bound to 
transport proteins.

Hormone Activity



➢ Responses to the same hormone may vary depending on 
the hormone itself and the target cell.

➢ The response may be:
❖ Synthesis of new molecules
❖ Changing permeability of the cell membrane
❖ Stimulating transport of a substance into or out of the

cell
❖ Altering the rate of metabolic actions
❖ Causing contraction of smooth or cardiac muscle

Mechanisms of Hormone Action

ىلع ادامتعا نومرهلا سفنل تاباجتسلاا فلتخت دق

.ةفدهتسلما ةيلخلاو هسفن نومرهلا



Lipid-soluble 
hormones bind to 
receptors within 
target cells.

Mechanisms of Hormone Action



Water-soluble 
hormones bind to 
receptors on the 
exterior surface of the 
target cell.

Mechanisms of
Hormone Action



Hormones are secreted in short bursts when 
needed.

Secretion is regulated by:
▪ Signals from the nervous system
▪ Chemical changes in the blood
▪ Other hormones

Control of Hormone Secretion
تانومرهلا زارفإ يف مكحتلا

▪

يبصعلا زاهجلا نم تاراشإ 
▪

مدلا يف ةيئايميكلا تاريغتلا 

▪

ىرخأ تانومره 

:ةطساوب زارفلإا ميظنت متي



Hypothalamus and Pituitary Gland

•The hypothalamus
and pituitary gland 
work together to 
control other 
endocrine glands. 
They are connected by 
the infundibulum.

ةيماخنلا ةدغلاو داهلما تحت

 ءامصلا ددغلا ىلع ةرطيسلل اعًم ةيماخنلا ةدغلاو )سوملاثوبياهلا( ءاطولا لمعي
)مولوبيدِنوفنلإا( عمقلا ةطساوب نلاصتم امهو .ىرخلأا



Hypothalamus and Pituitary Gland



▪ The anterior lobe (adenohypophysis) makes up 75% 
of the weight of the pituitary gland and secretes 7
hormones.

▪ The posterior lobe (neurohypophysis) is made of 
neural tissue and releases two hormones made by the
hypothalamus.

▪ The hypothalamus secretes releasing and inhibiting
hormones that control the release of hormones by the 
pituitary gland. They reach the pituitary gland via the
hypophyseal portal system.

Hypothalamus and Pituitary Gland

٪75 )ةيدغلا ةيماخنلا ةدغلا( يماملأا صفلا لكشي

 تانومره 7 زرفيو ةيماخنلا ةدغلا نزو نم

نم )ةيبصعلا ةيماخنلا ةدغلا( يفلخلا صفلا نوكتي

امهعنصي يننومره قلطتو ةيبصعلا ةجسنلأا

داهلما تحت

اطيبثتو اقلاطإ داهلما تحت زرفي

ةطساوب تانومرهلا قلاطإ يف مكحتت يتلا تانومرهلا

قيرط نع ةيماخنلا ةدغلا ىلإ نولصي .ةيماخنلا ةدغلا

.ةيماخنلا ةدغلا ةباوب ماظن



• The anterior pituitary gland secretes 7 hormones produced by 5 
different types of cells.

Hypothalamus and Pituitary Gland



▪ Human growth hormone (hGH) is the most plentiful
anterior pituitary hormone.

▪ It is released in bursts every few hours by
somatotrophs.

▪ Their activity is controlled by two hypothalamic
hormones: growth hormone-releasing hormone 
(GHRH) and growth hormone-inhibiting hormone 
(GHIH).

Hypothalamus and Pituitary Gland
ةرفو رثكلأا وه )hGH( يرشبلا ومنلا نومره

ةيماملأا ةيماخنلا ةدغلا نومره

.ةيفورتوتاموسلا ايلاخلا ةطساوب تاعاس عضب لك تاعفد يف هزارفإ متي

داهلما تحت ام نم يننثا قيرط نع مهطاشن يف مكحتلا متي

ومنلا نومره زارفإ نومره :تانومرهلا

(GHRH) ومنلا نومره طيبثت نومرهو

.)هيغ(



• In summary, the anterior pituitary gland 
secretes:

1. human growth hormone (hGH) 
2. thyroid-stimulating hormone (TSH)
3. follicle-stimulating hormone (FSH)
4. luteinizing hormone (LH)
5. prolactin (PRL)
6. adrenocorticotropic hormone (ACTH)
7. melanocyte-stimulating hormone (MSH).

Hypothalamus and Pituitary Gland
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▪ The posterior pituitary gland does not 
synthesize any hormones, but stores and releases
from axon terminals two hormones produced by 
the neurosecretory cells of the hypothalamus:

1. Oxytocin (OT)
2. Anti- diuretic hormone (ADH).

▪ Axons from the neurosecretory cells form the
hypothalamohypophyseal tract.

Hypothalamus and Pituitary Gland
لا ةيفلخلا ةيماخنلا ةدغلا

قلطيو نزخي نكلو ،تانومره يأ فيلوت

اهجتنت يتلا تانومرهلا نم يننثا يبصع روحم فارطأ نم

:داهلما تحت ام ةقطنم يف ةيزارفلإا ةيبصعلا ايلاخلا

لوبلا تاردلم داضم نومره

ةيزارفلإا ةيبصعلا ايلاخلا نم رواحلما لكشت

.داهلما تحت زاهجلا



Hypothalamus and Pituitary Gland



▪ The amount of antidiuretic hormone (ADH) secreted 
varies with blood osmotic pressure. Its function is to 
decrease urine output.

▪ Osmoreceptors (neurons) in the hypothalamus monitor 
blood osmotic pressure.

✓ An increase in blood volume causes a decrease in ADH
secretion.

✓ Adecrease in blood volume causes an increase inADH
secretion.

Hypothalamus and Pituitary Gland
زرفلما )ADH( لوبلا راردلإ داضلما نومرهلا ةيمك

يه اهتفيظو .مدلل يحضانتلا طغضلا عم فلتخي

.لوبلا جاتنإ ليلقت

داهلما تحت ام ةقطنم ةبقارم زاهج يف )ةيبصعلا ايلاخلا( ةيحضانتلا تلابقتسلما

مدلل يحضانتلا طغضلا



Hypothalamus and Pituitary Gland



• The thyroid gland is a 
butterfly-shaped gland located 
inferior to the larynx and 
anterior to the trachea.

• It has right and left lateral
lobes connected by an
isthmus.

• Some glands also have a
pyramidal lobe projecting
from the isthmus.

Thyroid Gland
ةيقردلا ةدغلا

يبناج راسيو ينمي اهيدل

ةطساوب ةلصتم صوصف

.خزرب



1. Follicular cells are 
stimulated by TSH to 
produce thyroxine 
(tetraiodothyronine, T4) 
and (triiodothyronine,T3) 
known as thyroid
hormones.

2. Parafollicular cells
produce the hormone 
calcitonin to help regulate
calcium homeostasis.

Thyroid Gland
يه ةيبيرجلا ايلاخلا

ىلإ TSH هزفحي

ةيقردلا ةدغلا نومره جاتنإ

)T4 ،يننوريثودوي يعابر(

)T3 ،يننوريثودوي يثلاث(و

ةيقردلا ةدغلا مساب فرعت

تانومره

ةيبيرجلا هبش ايلاخلا

نومرهلا جتني

ميظنتلا يف ةدعاسملل يننوتيسلاكلا

.مويسلاكلا نزاوت

thyroid-stimulating hormone



Thyroid Gland



Thyroid hormones:
▪ Increase basal metabolic rate (BMR)

▪ Help maintain normal body temperature

▪ Stimulate protein synthesis

▪ Increase the use of glucose and fatty acids for ATP
production

▪ Work with hGH and insulin to accelerate body growth

Thyroid Gland ▪

)BMR( يدعاقلا ضيلأا لدعم ةدايز 
▪

ةيعيبطلا مسجلا ةرارح ةجرد ىلع ظافحلا يف دعاسي 

▪

ينتوربلا قيلخت زيفحت 

▪

ATP ل ةينهدلا ضامحلأاو زوكولجلا مادختسا ةدايز 

جاتنإ

▪

مسجلا ومن عيرستل ينلوسنلأاو ومنلا نومره عم لمعلا 



Thyroid Gland

•Thyrotropin-releasing 
hormone (TRH) from the
hypothalamus and thyroid 
stimulating hormone (TSH)
from the anterior pituitary 
stimulate synthesis and release 
of thyroid hormones in a 5 
step process.

•(TRH) → (TSH) → T3&T4 

ةيقردلا ةدغلا نومره قلاطإ

نم )TRH( نومره

ةيقردلا ةدغلاو داهلما تحت

)TSH( زفحم نومره

ةيماملأا ةيماخنلا ةدغلا نم

جارفلإاو فيلوتلا زيفحت

5 يف ةيقردلا ةدغلا تانومره نم

.ةوطخلا ةيلمع



Located on the 
posterior aspect 
of each lobe of
the thyroid
gland are 2
parathyroid 
glands (one
inferior and one 
superior).

Parathyroid Glands ةيقردلا ددغلا



▪ Parathyroid glands contain 2 types of cells:
1. Chief cells (principal cells) that produce 

parathyroid hormone (PTH)

2. Oxyphil cells whose function is not known in 
normal parathyroid glands but which secrete 
excess PTH in cases of parathyroid cancer

Parathyroid Glands

ةيسيئرلا ايلاخلا



Parathyroid
Glands



Calcitonin produced by the thyroid gland works in conjunction
with PTH and calcitriol to regulate calcium homeostasis.

Parathyroid Glands نمازتلاب ةيقردلا ةدغلا هجتنت يذلا يننوتيسلاكلا لمعي

.مويسلاكلا نزاوت ميظنتل لويرتسلاكلاو PTH عم



Adrenal Glands
ةيرظكلا ددغلا



Adrenal Glands
• The adrenal glands

(suprarenal glands) are
located on top of each kidney.

• The glands are divided into 
two regions: 

✓ the outer cortex and the 
medial medulla. 

• The glands are covered by a 
connective tissue capsule.

ةيرظكلا ددغلا

و ةيجراخلا ةرشقلا

.يسنلإا عاخنلا



The cortex is divided 
histologically into 3 
regions:

1. The zona 
glomerulosa

2. The zona fasciculata
3. The zona reticularis

Adrenal
Glands

ةمسقم ةرشقلا

3 ىلإ ايجيسن

:قطانلما

ةقطنلما .1

تابيبكلا

ةفافللا ةقطنلما .2

ةيكبشلا ةقطنلما .3



Adrenal Glands
• The zona glomerulosa secretes hormones called 

mineralocorticoids used to regulate mineral
homeostasis.

✓ Aldosterone is the major mineralocorticoid secreted 
by the adrenal gland. It helps regulate sodium and 
potassium homeostasis.

✓ The renin-angiotensin-aldosterone (RAA) pathway 
controls secretion of aldosterone.

ىمست تانومره ةيبيبكلا ةقطنلما زرفت

نداعلما ميظنتل ةمدختسلما ةيندعلما ةيرشقلا

.نزاوتلا

اهزرفي يتلا ةيسيئرلا ةيندعلما ةيرشقلا وه نوريتسودللأا

و مويدوصلا ميظنت ىلع دعاسي هنإ .ةيرظكلا ةدغلا ةطساوب

مويساتوبلا نزاوت

)RAA( نوريتسودللأا-ينسنتويجنلأا-يننيرلا راسم

.نوريتسودللأا زارفإ يف مكحتي



• The zona fasciculata secretes hormones 
called glucocorticoids that affect glucose 
homeostasis.

• The zona reticularis secretes weak 
androgens (hormones with masculinizing 
effects).

Adrenal Glands
تانومرهلا ةيفافللا ةقطنلما زرفت

زوكولجلا ىلع رثؤت تادوكيتروكيلاج ىمست

.نزاوتلا
اتلاوكيساف انوز

دوكيتروكيلاج

ةفيعض ةيكبشلا ةقطنلما زرفت

ةروكذلا عم تانومرهلا( تانيجوردنلأا

.)تاريثأتلا



Renin-Angiotensin-Aldosterone (RAA) pathway



Secretion of glucocorticoids (cortisol [hydrocortisone]-
the most produced, cortisone and corticosterone) is
regulated by negative feedback.

They help control:
▪ Protein breakdown

▪ Glucose formation

▪ Lipolysis

▪ Resistance to stress

▪ Inflammation

▪ Immune responses

Adrenal Glands

-]نوزيتروكورديه[ لوزيتروكلا( ديوكيتروكوكولجلا زارفإ

وه )نوريتسوكيتروكلاو نوزيتروكلا ،اجاتنإ رثكلأا

:يف مكحتلا يف نودعاسي مهنإ.ةيبلسلا لعفلا دودر اهمظني
▪

ينتوربلا رايهنا 

▪

زوكولجلا نيوكت 

▪

نوهدلا للحت 

▪

داهجلإا ةمواقم 

▪

باهتلا 

▪

ةيعانلما تاباجتسلاا 



▪ The major androgen secreted by the adrenal cortex 
is dehydroepiandrosterone (DHEA). In males, 
after puberty the hormone testosterone is secreted
in much larger quantities so DHEA has virtually no
effect.

▪ In females, DHEA and other adrenal androgens 
play a major role in promoting libido and are
converted to estrogens. In menopausal women, 
all female estrogens come from adrenal
androgens.

Adrenal Glands

ةيرظكلا ةدغلا ةرشق هزرفت يذلا يسيئرلا ينجوردنلأا

،روكذلا يف .)DHEA( نوريتسوردنايبورديهيد وه

نوريتسوتستلا نومره زرفي ،غولبلا دعب

ابيرقت اهيدل سيل DHEA نإف اذل ،ريثكب ربكأ تايمكب

.ريثأت

▪

ةيرظكلا تانيجوردنلأا نم اهريغو DHEA ،ثانلإا يف 

يهو ةيسنجلا ةبغرلا زيزعت يف ايسيئر ارود بعلت

،ثمطلا عاطقنا دعب ءاسنلا يف .ينجورتسلاا نومره ىلإ لوحت

ةيرظكلا ةدغلا نم يتأي يوثنلأا ينجورتسلاا نومره عيمج

تانيجوردنلأا



▪ The adrenal medulla is stimulated by 
sympathetic preganglionic neurons of the 
autonomic nervous system (ANS).

▪ Chromaffin cells secrete epinephrine 
(adrenaline) and norepinephrine 
(noradrenaline) both of which are involved
in the fight-or-flight response.

Adrenal Glands
ةطساوب يرظكلا عاخنلا زيفحت متي

نم ةفطاعتلما ةدقعلا لبق ةيبصعلا ايلاخلا

.)ANS( يدارإلالا يبصعلا زاهجلا

نيرفنيبلإا ينفاموركلا ايلاخ زرفت

ينلانيردارونلاو )ينلانيردلأا(

.بورهلا وأ لاتقلا ةباجتسا يف امهلاك )ينلانيردارونلا(



The pancreas is both an endocrine and exocrine gland. It 
is located in the curve of the duodenum.

Pancreatic Islets

Copyright © 2014 John Wiley & Sons, Inc. All rights
reserved.

وه .ةيجراخلا ددغلاو ءامصلا ددغلا نم لك وه سايركنبلا

رشع ينثلاا ىنحنم يف عقي



▪ Almost all of the exocrine cells of the 
pancreas are arranged in clusters called acini. 
These produce digestive enzymes that are 
delivered to the gastrointestinal tract through 
ducts.

▪ Scattered among the acini are clusters of
endocrine tissue called pancreatic islets
(islets of Langerhans).

Pancreatic Islets تازارفلإل ةيجراخلا ايلاخلا عيمج ابيرقت

.ينيسلأا ىمست تاعومجم يف سايركنبلا بيترت متي

ةيمضه تاميزنإ جتنت هذه

للاخ نم يمضهلا زاهجلا ىلإ هليصوت متي

.تاونقلا

نم تاعومجم يه ينيسلأا ينب ةرثانتم

سايركنبلا رزج ىمست ءامصلا ددغلا ةجسنأ

)زناهرغنلا رزج(



Pancreatic Islets



The islets include 4 types of cells that secrete
different hormones:
▪ Alpha (A) cells - glucagon
▪ Beta (B) cells - insulin
▪ Delta (D) cells - somatostatin
▪ F cells - pancreatic polypeptide

Pancreatic Islets
زرفت يتلا ايلاخلا نم عاونأ 4 ىلع ةريغصلا رزجلا يوتحت

ةفلتخم تانومره







▪ Gonads (ovaries and testes) produce 
gametes (oocytes and sperm respectively).

▪ Ovaries produce two estrogens (estradiol and 
estrone), progesterone, relaxin and inhibin.

▪ Testes produce testosterone.

Ovaries and Testes
)ينتيصخلاو ضيبلما( ةيلسانتلا ددغلا جتنت

.)يلاوتلا ىلع ةيونلما تاناويحلاو تاضيوبلا( جاشملأا

و لويدارتسا( ينجورتسلاا نومره نم يننثا ضيابلما جتنت

طيبثتلاو ءاخرتسلاا ،نورتسجوربلا ،)نورتسيإ



Ovaries
&

Testes



▪ The pineal gland is attached to the roof of the third
ventricle of the brain and secretes melatonin which
helps to regulate the body’s biological clock.

▪ The thymus is located behind the sternum between
the lungs. It produces thymosin, thymic humoral 
factor (THF), thymic factor (TF) and
thymopoietin, all of which promote maturation of 
the immune system’s T cells.

Pineal Gland and Thymus ثلاثلا فقسب ةيربونصلا ةدغلا طبترت

يذلا يننوتلايلما زرفيو غامدلا يف ينطبلا

.مسجلل ةيجولويبلا ةعاسلا ميظنت ىلع دعاسي

ينب صقلا فلخ ةيرتعصلا ةدغلا عقت

ةيطلخلا ةيرتعصلا ةدغلا ،ينسوميثلا جتني .ينتئرلا

و )TF( ةيرتعصلا ةدغلا لماع ،)THF( لماعلا

جوضن ززعت اهلكو ،ينتيوبوميثلا

يعانلما زاهجلل ةيئاتلا ايلاخلا



Pineal Gland
&

Thymus
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Anatomy of the Heart
•Relatively small, conical organ approximately the size of a 
person’s clenched fist.

✓it weighs about 250 to 350 grams

•Located left of the body midline posterior to the sternum in the 
lower middle mediastinum. 

•The posterosuperior surface of the heart, formed primarily by the 
left atrium, is called the base. 

•The inferior, conical end is called the apex

نم لولأا ماقلما يف نوكتي يذلا ،بلقلل يولعلا يفلخلا حطسلا

ةدعاقلا ىمسي ،رسيلأا نيذلأا
ةمقلا مسا يلفسلا يطورخلما فرطلا ىلع قلطي



•.

3

Anatomy of the Heart



4



Functions of the Heart

5

1. Connects to blood vessels that transport blood 
between the heart and other body tissues. 

2. Arteries carry blood high in oxygen. 
❑(except for the pulmonary arteries) 

3. Veins carry blood low in oxygen. 
❑(except for the pulmonary veins)

4. Arteries and veins entering and leaving the heart are 
called great vessels.  

.ينجسكلأا نم ةيلاع ةبسنب مدلا ينيارشلا لمحت .2

)ةيوئرلا ينيارشلا ءانثتساب(❑



Heart Wall Structure
• Heart wall consists of three distinctive layers: 

1. external epicardium
2. middle myocardium
3. internal endocardium

• Epicardium is the outermost heart layer and is also 
known as the visceral layer of serous pericardium.

 
• As we age, more fat is deposited in the epicardium, and 

so this layer becomes thicker and more fatty.

6

يلصلما روماتلا نم ةيوشحلا ةقبطلا



Pericardial Layers of the Heart

7



Heart Wall Structure

• Myocardium is the middle layer of the heart wall and 
is composed chiefly of cardiac muscle tissue.

• Myocardium is the thickest of the three heart wall 
layers. 
• It lies deep to the epicardium and superficial to the 

endocardium 

• Internal surface of the heart and the external surfaces of 
the heart valves are covered by a thin endothelium 
called the endocardium. 

8

بلقلا ةلضع

و بلقلا رادج نم ىطسولا ةقبطلا يه بلقلا ةلضع

بلقلا ةلضع ةجسنأ نم يساسأ لكشب نوكتي

ةثلاثلا بلقلا ناردج نم اكمس رثكلأا يه بلقلا ةلضع

.تاقبط

ىلإ ةيحطسو بلقلا قوف قمع يف عقت •

فاغشلا

ل ةيجراخلا حطسلأاو بلقلل يلخادلا حطسلا •

ةقيقر ةناطبب ةاطغم بلقلا تامامص

فاغشلا ىمسي



Pericardial Layers of the Heart

9

بلقلل روماتلا تاقبط



External Anatomy of the Heart
•Composed of four hollow chambers: two smaller atria 
and two larger ventricles. 

•Atria are thin-walled chambers that are located 
superiorly.

•anterior part of each atrium is a wrinkled, flaplike 
extension called an auricle

•Atria receive blood returning to
❑Right atrium receives blood from the systemic circuit 
❑left atrium receives blood from the pulmonary circuit 

10

بلقلل يجراخلا حيرشتلا

ةيوئرلا ةرئادلا

ةفرفرلا هبشي دعجم نيذأ لك نم يماملأا ءزجلا

نذلأا ىمسي ديدمت

ىلإ دئاعلا مدلا يننيذلأا ىقلتت

ةيزاهجلا ةرئادلا نم مدلا نميلأا نيذلأا ىقلتي ❑

ةيوئرلا ةرئادلا نم مدلا رسيلأا نيذلأا لبقتسي ❑
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External Anatomy of the Heart

•Blood that enters an atrium is passed to the 
ventricle on the same side of the heart.

•Ventricles are the inferior chambers.
 
•The pulmonary trunk carries blood from the 
right ventricle into the pulmonary circuit.
•The aorta conducts blood from the left ventricle 
into the systemic circuit.

12

ىلإ نيذلأا لخدي يذلا مدلا ريرمت متي

.بلقلا نم بناجلا سفن ىلع ينطبلا

رسيلأا ينطبلا نم مدلا ليصوتب يطرولأا نايرشلا موقي

.ةيماظنلا ةرئادلا يف



Pulmonary Circuit

& 

Systemic Circuit 



▪ Systemic circuit allows oxygenated blood from 
the left heart to be delivered to tissue cells through 
arteries and arterioles, and deoxygenated blood is 
transported back to the right heart through veins 
and venues.

▪ Oxygenated blood in LV  →aorta  →arteries 
 →arterioles  →capillaries in tissues (gas 
exchange occurs)  →deoxygenated  blood 
travels in venules  →veins  →superior &  
inferior vena cava  →RA.

Systemic Circuits
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Pulmonary Circuits 

▪ Pulmonary circuit allows deoxygenated blood to be  
transported into the lungs for gas exchange so that  
oxygenated blood can once again flow into the left  
heart

▪ Deoxygenated blood from body tissues  →superior &  
inferior vena cava  →RA  →RV  →pulmonary arteries 
 →lungs  (gas exchange occurs)  →oxygenated blood 
travels in  pulmonary veins  →LA  →bicuspid valve 
 →LV.





Internal Anatomy of the Heart
•There are four heart chambers:

1. right atrium
2. right ventricle 
3. left atrium 
4. left ventricle

•Each plays a role in the continuous process of blood 
circulation.

•Valves permit the passage of blood in one direction and 
prevent its backflow. 

17

بلقلل يلخادلا حيرشتلا



Right Atrium
•Receives venous blood from the systemic circuit and the 
heart muscle itself. 

•Three major vessels empty into the right atrium.
1. superior vena cava drains blood from the head, upper 

limbs, and superior regions of the trunk 
2. inferior vena cava drains blood from the lower limbs and 

trunk
3. coronary sinus drains blood from the heart wall

•The interatrial septum forms a wall between the right and 
left atria. 18

نميلأا نيذلأا
و ةيزاهجلا ةرئادلا نم يديرولا مدلا ىقلتي

.اهسفن بلقلا ةلضع

و ينميلا ينب ارادج يننيذلأا ينب زجاحلا لكشي

رسيلأا نيذلأا
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20



Right Atrioventricular (AV) Valve

21

• Separates the right atrium from the right ventricle. 
Also called the tricuspid valve.

• Venous blood flows from the right atrium, through 
the valve into the right ventricle.

• It’s forced closed when the right ventricle begins to 
contract, preventing blood backflow into the right 
atrium. 

)AV( نميلأا ينيطبلا ينيذلأا مامصلا

للاخ نم ،نميلأا نيذلأا نم يديرولا مدلا قفدتي

نميلأا ينطبلا يف مامصلا

يف نميلأا ينطبلا أدبي امدنع قلاغلإا ىلع هرابجإ متي

ينميلا ىلإ مدلا عاجترا عنمي ،دقعلا

نيذلأا





Right Ventricle
•Receives deoxygenated venous blood from the right 
atrium. 

•Interventricular septum forms a wall between the 
right and left ventricles.

•The internal wall surface of each ventricle has three 
cone-shaped, muscular projections called papillary 
muscles, which:
❖Anchor chordae tendineae
❖Attach to the cusp of the right AV valve

23

نميلأا ينطبلا

ينميلا نم ينجسكلأا عوزنم يديرولا مدلا ىقلتي

.نيذلأا

ينب ارادج يننيطبلا ينب زجاحلا لكشي

رسيلأاو نميلأا يننيطبلا

ةثلاث ىلع ينطب لكل يلخادلا رادجلا حطس يوتحي

يميلح ىمست طورخم لكش ىلع ةيلضع تاطاقسإ

:يتلا ،تلاضعلا

ةيرتو ةيرتو ةاسرم

نميلأا AV مامصلا ةورذ ىلع قلعت❖



Pulmonary Trunk

•The pulmonary semilunar valve marks the end 
of the right ventricle and the entrance into the 
pulmonary trunk.

•Pulmonary trunk divides shortly into right and 
left pulmonary arteries. 

•Pulmonary trunk carry deoxygenated blood to 
the lungs 

24

يوئرلا عذجلا

يوئرلا يرمقلا فصن مامصلا

نميلأا ينطبلا

.رسيلأا يوئرلا نايرشلاو نميلأا يوئرلا نايرشلا ىلإ اعًيرس مسقني يوئرلا عذجلا

ىلإ ينجسكلأا عوزنم مدلا يوئرلا عذجلا لمحي

ينتئرلا
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Left Atrium

•Once gas exchange occurs in the lungs, the 
oxygenated blood travels through the pulmonary 
veins to the left atrium. 

•Smooth posterior wall of the left atrium contains 
openings for approximately four pulmonary 
veins. 

•Has pectinate muscles along its anterior wall as 
well as an auricle. 

26

رسيلأا نيذلأا

،ينتئرلا يف زاغلا لدابت ثودح درجمب

ةئرلا ربع جسكؤلما مدلا لقتني

رسيلأا نيذلأا ىلإ ةدرولأا

ىلع رسيلأا نيذلأل سلملأا يفلخلا رادجلا يوتحي

ةيوئر ةعبرأ يلاوحل تاحتف

.ةدرولأا

لثم يماملأا هرادج لوط ىلع ينتكبلا تلاضع هيدل

.نذأك كلذك
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Left Ventricle

•Two large papillary muscles attach to the 
chordae tendineae that help support the left 
AV valve.

 
•At the superior end of the ventricular cavity, 
the aortic semilunar valve marks the end of 
the left ventricle and the entrance into the aorta.

28

رسيلأا ينطبلا

)AV( نميلأا ينيطبلا ينيذلأا مامصلا

ب ناتريبك ناتيميلح ناتلضع طبترت

راسيلا معد يف دعاست يتلا راتولأا راتولأا

AV مامص

،ينطبلا فيوجت نم يولعلا فرطلا يف

ةياهن يرهبلأا يرمقلا فصن مامصلا لثمي

.يطرولأا نايرشلا ىلإ لخدلماو رسيلأا ينطبلا



Left Ventricle

•Largest of the four heart chambers.

•Wall is typically three times thicker than the right 
ventricular wall.

•Requires thick walls in order to generate enough 
pressure to force the oxygenated blood into the 
aorta and then through the entire systemic 
circuit.

29

رسيلأا ينطبلا

ينميلا نم تارم ثلاثب اكمس رثكأ رادجلا نوكي ام ةداع

ينطبلا رادج

يفكي ام ديلوت لجأ نم ةكيمس ناردج بلطتي

ىلإ لوخدلا ىلع جسكؤلما مدلا رابجلإ طغضلا

هلمكأب زاهجلا للاخ نم مث يطرولأا نايرشلا

ةرئاد
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Left Atrioventricular (AV) Valve
• Separates the left atrium from the left ventricle.  
❖ Also called the bicuspid valve or the mitral valve.
  
• Left AV valve has chordae tendineae similar to those 

of the right AV valve.

• Oxygenated blood flows from the left atrium into the 
left ventricle.

• Is forced closed when the left ventricle begins to 
contract 31

)AV( رسيلأا ينيطبلا ينيذلأا مامصلا

.يجاتلا مامصلا وأ فرشلا يئانثلا مامصلا

كلتل هباشم يرتو رتو ىلع رسيلأا AV مامصلا يوتحي

.نميلأا AV مامصلا نم



Semilunar Valves
•Located within the walls of both ventricles 
immediately before the connection of the ventricle 
to the pulmonary trunk and aorta. 

•Each is composed of three semilunar cusps.

•As blood is pumped into the arterial trunks, it 
pushes against the cusps, forcing the valves open. 

•When ventricular contraction ceases, blood is 
prevented from flowing back into the ventricles.

32

ةيرمقلا فصن تامامصلا
يننيطبلا لاك ناردج لخاد عقي

ينطبلا لاصتا لبق ةرشابم

يطرولأا نايرشلاو يوئرلا عذجلا ىلإ

هنإف ،ينيارشلا عوذج ىلإ مدلا خض متي امدنع

.حتفلا ىلع تامامصلا ربجي امم ،ممقلا دض عفدي



Heart Valves

33



Conduction System of the Heart  
Sinoatrial (SA) Node

34

✓Heartbeat is initiated by the cardiac muscle fibers of 
the sinoatrial (SA) node.  

✓located in the posterior wall of the right atrium, 
adjacent to the entrance of the superior vena cava 

✓Act as the pacemaker.

✓Rhythmic center that establishes the pace for cardiac 
activity, initiates impulses 70 -90 times per minute

بلقلل ليصوتلا ماظن

)SA( ةينيذلأا ةيبيجلا ةدقعلا

بلقلا ةلضع فايلأ ةطساوب بلقلا ضبن أدبي

)SA( ةينيذلأا ةيبيجلا ةدقعلا

،نميلأا نيذلأل يفلخلا رادجلا يف عقي

يولعلا فوجلأا ديرولا لخدلم رواجم
بلقلا تابرض ميظنت زاهجك لمعلا

بلقلا ةريتو ددحي يذلا يعاقيلإا زكرلما

ةقيقدلا يف ةرم 90-70 تاضبنلا أدبي ،طاشنلا



Atrioventricular (AV) Node

35

• Impulse travels to both atria, stimulating atrial 
systole (contraction).

• via an internodal conduction pathway through an 
opening in the fibrous skeleton to the 
atrioventricular (AV) node.

• Cardiac impulse then travels from the AV node to the 
atrioventricular (AV) bundle(bundle of His) which 
extends into the interventricular septum and then 
divides into one right and two left bundle branches.

 

)AV( ةينيطبلا ةينيذلأا ةدقعلا

نيذلأا زفحي امم ،يننيذلأا لاك ىلإ عفادلا لقتني

)ضابقنا( ضابقنا

للاخ نم يلخادلا ليصوتلا راسم قيرط نع

ىلإ يفيللا يمظعلا لكيهلا يف حتف

)AV( ةينيطبلا ةينيذلأا ةدقعلا

ىلإ AV ةدقعلا نم يبلقلا عفادلا لقتني مث

يتلا )هل ةمزح( )AV( ةينيطبلا ةينيذلأا ةمزح

مث يننيطبلا ينب زجاحلا ىلإ دتمي

.ينيراسي ينعرفو دحاو ينمي ةمزح عرف ىلإ مسقني



Atrioventricular (AV) Bundle

• Conduct the impulse to conduction fibers called 
Purkinje fibers in the heart apex. 

 
• Muscle impulse conduction along the Purkinje fibers is 

extremely rapid, consistent with the large size of the 
cells.

• The impulse spreads immediately throughout the 
ventricular myocardium.

36

ةامسلما ليصوتلا فايلأ ىلإ عفادلا ليصوتب مق

.بلقلا ةمق يف ينيكروب فايلأ
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SA Node → atrial systole & internodal conduction → 
AV node → bundle of His → Purkinje fibers → 
ventricular myocardium  



BLOOD VESSELS
Hamza Abu Hilail 
M.Sc. Physiology 



Blood Vessels: The Vascular System

Taking blood to the tissues and back
❑Arteries
❑Arterioles
❑Capillaries
❑Venules
❑Veins



Blood Vessels

•Heart → Arteries → Arterioles → Capillaries → 
venules → veins



Differences Between Artery & Vein

1. Wall thickness

2. Lumen diameter

3. Presence of valves

4. Type of blood carried by each vessel

5. Location of arteries and veins within the body

ديرولاو نايرشلا ينب تافلاتخلاا

فيوجتلا رطق

تامامصلا دوجو



Differences  Between Blood Vessel 
Types

❖Walls of arteries are the thickest

❖Lumens of veins are larger

❖Skeletal muscle “milks” blood in veins toward the heart

❖Walls of capillaries are only one cell  layer thick to 
allow for exchanges between blood and tissue

ىلإ ةكيمس طقف ةدحاو ةيلخ ةقبط يه ةيومدلا تاريعشلا ناردج

ةجسنلأاو مدلا ينب لدابتلاب حامسلا

بلقلا وحن ةدرولأا يف مدلا "بلحت" ةيلكيهلا تلاضعلا

ةيومدلا ةيعولأا ينب تافلاتخلاا

عاونأ

ربكأ ةدرولأا فيوجت



Blood vessels
➢ As the arterioles enter a tissue → the numerous tiny vessels 

called capillaries

➢ Thin walls of capillaries allow the exchange of substances 
between the blood and body tissues. 

➢ Groups of capillaries within a tissue reunite to form small veins 
called venules 

➢ Venule merge to form progressively larger blood vessels called 
veins. 

➢ Veins are the blood vessels that convey blood from the tissues 
back to the heart ةجسنلأا نم مدلا لقنت يتلا ةيومدلا ةيعولأا يه ةدرولأا

بلقلا ىلإ ةدوعلا



Basic structure of a blood vessel

❑ The wall of a blood vessel consists of 
three layers, or tunics of different 
tissues: 

1) Endothelial inner lining
2) Smooth muscle of the middle layer
3) Elastic connective tissue
4) connective tissue outer covering

نم يومدلا ءاعولا رادج نوكتي

ةفلتخلما رتسلا وأ ،تاقبط ثلاث

ليدانم

ءاسللما تلاضعلا

نرلما ماضلا جيسنلا

ةناطبلا



Basic structure of a blood vessel

•The three structural layers of a generalized 
blood vessel from innermost to 
outermost:
1. Tunica interna (intima)

2. Tunica media 

3. Tunica externa (adventia)

ةممعلما ثلاثلا ةيلكيهلا تاقبطلا

ىلإ قمعلأا نم ةيومدلا ةيعولأا

:دعبلأا



Three layers (tunics)

1. Tunic intima
The inner lining of a blood vessel

2. Smooth muscle
Controlled by sympathetic nervous system

3. Tunic externa
Mostly fibrous connective tissue





Vasodilation/Vasoconstriction

1. sympathetic stimulation 
decreases

2. presence of certain chemicals 
(such as nitric oxide, H, and 
lactic acid) 

3. response to blood pressure

smooth muscle fibers 
relax→ increase in 
lumen diameter → 
vasodilation

• An increase in sympathetic stimulation typically 
stimulates the smooth muscle to contract, squeezing the 
vessel wall and narrowing the lumen→ 
vasoconstriction 

ةيعولأا قيضت/ةيعولأا عسوت

ةيعولأا عسوت

ةداع يدولا زيفحتلا يف ةدايز

ىلع طغضيو ،ضابقنلاا ىلع ءاسللما تلاضعلا زفحي

→فيوجتلا قييضتو ءاعولا رادج

ةيعولأا قيضت





Anastomosis
❖Most tissues of the body receive blood from 

more than one artery.

❖ Anastomosis: is the union of the branches of 
two or more arteries supplying the same body 
region 

❖ Anastomoses between arteries provide 
alternative routes for blood to reach a tissue or 
organ. 

عورف داحتا يه :ةرغافم

مسجلا سفن نادوزي رثكأ وأ نانايرش

ةقطنم

ينيارشلا ينب ةرغافم رفوت

وأ ةجسنلأا ىلإ لوصولل مدلل ةليدب قرط

.وضع



▪ If blood flow stops for a short time when normal if a 
vessel is blocked by disease, injury, or surgery, then 
circulation to a part of the body is not necessarily 
stopped. 

▪ The alternative route of blood flow to a body part 
through an anastomosis is known as collateral 
circulation.

▪ Anastomoses may also occur between veins and 
between arterioles and venules. 

Anastomosis

مسجلا نم ءزج ىلإ مدلا قفدتل ليدبلا قيرطلا

نامضلا مساب فرعت ةرغافم للاخ نم

نارود





Arterioles

• Contraction of smooth muscle of an 
arteriole → increase resistance → 
increase blood pressure (BP)

• Relaxation of smooth muscle → 
decrease resistance → decrease BP



Capillaries

❖ The smallest of blood vessels, called exchange 
vessels

❖ have diameters of 5–10 μm, 

❖ Connect the arterial outflow to the venous return.

❖ Capillaries form an extensive network, short, 
branched, interconnecting vessels that course among 
the individual cells of the body

ةيديرولا ةدوعلاب ينايرشلا قفدتلا ليصوتب مق

،ةريصق ،ةعساو ةكبش ةيومدلا تاريعشلا لكشت

ينب ريست يتلا ةطبارتلماو ةعرفتلما نفسلا

مسجلل ةيدرفلا ايلاخلا



lumen

endothelium
(one cell thick)

cell



Types of Capillaries
1. Continuous Capillaries

2. Fenestrated Capillaries

3. Sinusoid

ةحتفنلما ةيومدلا تاريعشلا





Veins

❖ Return blood back to the heart

❖ Wall is thinner than that of an artery

❖ Wall contains less elastic tissue

❖ Contains valves aiding in venous return by preventing 
backflow of blood

❖ Veins have lower pressure than arteries

❖ Venous sinus: a vein with a thin endothelial wall that has no 
smooth muscle to alter its diameter (e.g coronary sinus)

ىلع يوتحي لا قيقر ةناطب رادج وذ ديرو :ةيديرولا ةيفنلأا بويجلا

)ةيجاتلا ةيفنلأا بويجلا لثم( اهرطق رييغتل ءاسللما تلاضعلا

قورع





THE BLOOD
Hamza Abu Hilail 
M.Sc. Physiology 



Functions of the blood

1. Transport of substances: Oxygen, CO2, nutrients, 
waste, heat, and hormones

2. Maintenance of normal Ph

3. Maintenance of normal body fluid volume

4. Maintain homeostasis 

5. Fight infection

نزاوتلا ىلع ظافحلا

ىودعلا ةبراحم



• Blood constitutes about 8% of body weight.

• Blood volume ranges from 4 to 6 liters (slightly over 1  
gallon).

•  The pH range of blood is 7.35-7.45.

• Blood is pigmented by hemoglobin in erythrocytes 

• Blood turns red when hemoglobin binds with O2

• Blood turns dark red or blue when hemoglobin binds with 
CO2

Blood

ءارمحلا مدلا تايرك يف ينبولغوميهلا ةطساوب مدلا غبصت متي

O2 ب ينبولغوميهلا طبتري امدنع رمحلأا نوللا ىلإ مدلا لوحتي

ب ينبولغوميهلا طبتري امدنع قرزلأا وأ نكادلا رمحلأا نوللا ىلإ مدلا لوحتي

نوبركلا ديسكأ يناث



Chemical composition of blood



Blood
• Blood consists of 55% plasma and 45% hematocrits

• The plasma contains: H2O, proteins, electrolytes, 
hormones, and nutrients

The Haematocrits consist of: 
1. Red blood cells 
2. White blood cells 
3. platelets



sources
• The source of plasma water is ingested H2O.

• The source of plasma protein is the liver.

• The source of blood cells is the bone marrow.
1. Primary: In adults, blood cells are formed by the red bone 

marrow, the primary source is the marrow in the sternum, 
ribs,  vertebrae, skull, and pelvis.

2. Secondary: Blood cells can be formed by the marrow in the 
femur & Tibia (if necessary)

3. Tertiary: In excessive blood loss, the blood cells can be 
formed in the liver and spleen. In the embryo, these organs 
are the primary source of blood cells.

لاحطلاو دبكلا يننجَ



Erythrocytes (Red Blood Cells)
• Blood cells specialized in delivering oxygen to tissue 

cells, using a protein called hemoglobin

• Small (7.5 μm in diameter), round, biconcave shaped 
(from the side view), and lacking a nucleus 

The biconcave shape in RBC is thought to: 
1. Allow RBC to slip through capillaries 
2. More effectively provide a larger surface area for the 

diffusion of gases
3. Allow hemoglobin to be closer to the cell membrane of 

RBC

)ءارمحلا مدلا ايلاخ( ءارمحلا مدلا تايرك



Erythrocytes (Red Blood Cells)



• RBCs do not reproduce using mitosis during their short 
life span of 120 days.

• RBC increases after: exercising, after a large meal, 
When a person is at high altitudes, or when body 
temperature rises

• Nutritional factors in the diet are critical in the 
formation of  RBC (vitamin B-12, folic acid, and iron)

• The hormone Erythropoietin from the kidney 
stimulates RBC production from the bone marrow

Erythrocytes (Red Blood Cells)



1. Squeezing through the capillaries of active tissues 
damages red blood cells

2. Macrophages in the liver & spleen phagocytize 
damaged red blood cells

3. Hemoglobin from the red blood cells is decomposed 
into heme and globin

4. Heme is decomposed into iron and biliverdin

Red Blood Cells Cycle



5.  Iron is made available for reuse in the synthesis 
of new hemoglobin or is stored in the liver as 
ferritin

6.  Some biliverdin is converted into bilirubin

7. Biliverdin and bilirubin are excreted in bile as 
bile pigments

• High bilirubin may indicate liver or biliary 
disease 

Red Blood Cells Cycle



Leukocytes
•  Constitute less than 0.1% of all blood cells in formed 

elements

• Spherical, slightly larger than erythrocytes, generally 
function in the lymphatic system for body defenses

• They were divided into 2 groups based on the presence 
of granules in the cytoplasm: 

1. Granulocytes (WBCs that contain granules in their 
cytoplasm with their nuclei divided into lobes) 

يف تابيبح ىلع يوتحت يتلا ءاضيبلا مدلا ايلاخ( ةيبيبحلا ايلاخلا

)صوصف ىلإ ةمسقم اهتاون عم مزلابوتيسلا



Leukocytes
2.  Agranulocytes (WBCs that lack granules in their 
cytoplasm).

The Granulocytes include:
1. Neutrophils (54-  62% of all WBC)
2. Eosinophils (1-3%)
3. Basophils (0.4-1%)

The None Granulocytes include:
1. Lymphocytes (25-33%)
2. Monocytes (3-9%).





Leukocytes
• Phagocytes: are leukocytes that can engulf foreign 

substances for body defense purposes

The main types of phagocytes are:
1. Monocytes
2. Macrophages
3. Neutrophils

• The Monocytes develop into Macrophages and 
travel longer distances to find foreign substances

بناجلأا علتبت نأ نكمي يتلا ضيبلا تايركلا يه

مسجلا نع عافدلا ضارغلأ داوم

و معلابلا ىلإ ةديحولا ايلاخلا روطتت

ةبيرغ داوم ىلع روثعلل لوطأ تافاسلم رفسلا



Functions of WBCs
1. Neutrophils 
✓ are innate host defense against most bacterial and fungal 

pathogens 

2. Eosinophils 
✓ play a significant role in the inflammation related to 

allergies 

3. Basophils 
✓ Can help detect and destroy some early cancer cells 
✓ Can release the histamine in their granules during an 

allergic reaction (Allergic reactions) 

تايرطفلاو ايريتكبلا مظعم دض يرطف فيضم عافد يه

ضارملأا تاببسم

ب قلعتلما باهتللاا يف امهم ارود بعلت

ةيساسح

ةركبلما ةيناطرسلا ايلاخلا ضعب ريمدتو فاشتكا يف دعاسي نأ نكمي

ءانثأ هتابيبح يف ينماتسيهلا قلاطإ نكمي ✓

)ةيسسحتلا لعفلا دودر( يسسحتلا لعفلا در



3. Monocytes 
✓ surround and kill microorganisms, ingest foreign 

material, remove dead cells, and boost immune 
responses 

4. Lymphocytes 
✓ Produce antibody molecules that can latch on and 

destroy invading viruses or bacteria

Functions of WBCs
ةبيرغلا علتبتو ،ةقيقدلا ةيحلا تانئاكلا لتقتو طيحت

ةعانلما زيزعتو ،ةتيلما ايلاخلا ةلازإو ،داولما

دودر

و ثبشتت نأ نكمي يتلا ةداضلما ماسجلأا تائيزج جاتنإ

ةيزاغلا ايريتكبلا وأ تاسوريفلا ريمدت



Thrombocytes (platelets)

• Platelets (thrombocytes) are colorless blood cells 
that help blood clot. 

• Platelets stop bleeding by clumping and forming 
plugs in blood vessel injuries 

• Averaged life span is 5-9 days

• Normal range is 130,000-360,000 /mm3

)ةيومدلا حئافصلا( ةيومدلا حئافصلا



Thrombocytes (platelets)





LDL & HDL
Very low-density lipoproteins (VLDL) 
✓ Have a high amount of triglyceride
✓ It transports triglycerides synthesized in the liver from 

carbohydrates to adipose cells (bad cholesterol)
✓ If the VLDL levels are low, it generally indicates a positive 

health outcome (2 to 30 mg/dL)

Low-density lipoproteins (LDL) 
✓ Have a high amount of cholesterol and makes up most of  the 

cholesterol in the body 
✓ Delivers cholesterol to various cells, including liver cells (bad 

cholesterol)
✓  The optimal range of LDL is (less than 100 mg/dL)

ةيثلاثلا نوهدلا

ةينهدلا ايلاخلا



HDL
• HDL (high-density lipoprotein), called “good” 

cholesterol, absorbs cholesterol in the blood and 
carries it back to the liver

• The liver then flushes it from the body by converting 
the cholesterol to bile salts

• High levels of HDL cholesterol can lower the risk for 
heart disease and stroke



HDL
Characteristics:
❑Relatively high concentration of protein and low 

concentration of lipids

• A higher ratio of HDL to LDL cholesterol appears to 
inhibit plaque formation and lower the risk of heart 
disease

• Normal range of HDL: 35 to 65 mg/dL for men, 35 
to 80 mg/dL for women

راضلا لورتسيلوكلا ىلإ ديجلا لورتسيلوكلا نم ىلعأ ةبسن نأ ودبي

بلقلاب ةباصلإا رطخ نم للقتو كلابلا نيوكت عنمت

ضرم



THE DIGESTIVE
SYSTEM

Hamza Abu Hilail
M.Sc. Physiology



Function of the digestive system 

· Ingestion: taking food and liquid
into the mouth

· Secretion: a total of about 7 liters
into the lumen

· Mixing and propulsion: through
GI muscle and peristalsis and
motility

· Digestion: Breakdown of ingested
food (mechanical and chemical)

· Absorption: Passage of nutrients
into the blood

· Defecation: waste substances leave
the GI tract through the anus

لئاوسلاو ماعطلا لوانت :علاتبلاا

مفلا يف

تارتل 7 يلاوح هعومجم ام :زارفلإا ·

فيوجتلا يف

للاخ نم :عفدلاو طلخلا ·

و جعمتلاو يمضهلا زاهجلا ةلضع

ةكرح

علتبلما رايهنا :مضهلا ·

)يئايميكو يكيناكيم( ماعط

ةيئاذغلا رصانعلا رورم :صاصتملاا ·

مدلا يف

تايافنلا رداغت :طوغتلا ·

جرشلا ةحتف للاخ نم يمضهلا زاهجلا



Organs of the Digestive System 

Two main groups
· Alimentary canal or gastrointestinal tract

continuous coiled hollow tube from mouth
to anus(5-7 meter)

 
· Accessory digestive organs: teeth ,tongue

,salivary gland ,liver ,gallbladder ,and
pancreas

يمضهلا زاهجلا وأ ةيمضهلا ةانقلا

مفلا نم رمتسم فوفلم فوجم بوبنأ

راتمأ 7-5( جرشلا ةحتف ىلإ

ناسللاو نانسلأا :ةقحللما ةيمضهلا ءاضعلأا

و ةرارلماو دبكلاو ةيباعللا ةدغلا

سايركنب



Organs of the Digestive System

 



Organs of the Alimentary Canal

 

1. Mouth
2. Pharynx
3. Esophagus
4. Stomach
5. Small intestine
6. Large intestine
7. Anus



Mouth (Oral Cavity) Anatomy

· Lips (labia) – protect
the anterior opening

· Cheeks – form the
lateral walls

· Hard palate – forms
the anterior roof

· Soft palate – forms
the posterior roof

· Uvula – fleshy
projection of the
soft palate





Mouth (Oral Cavity) Anatomy

· Vestibule – space
between lips externally
and teeth and gums
internally

 
· Oral cavity

 
· Tongue

 



Salivary glands

1. Parotid gland:
 
2. Submandibular
gland
 
3. Sublingual gland



Saliva Function 

➢ Mixture of mucus and
serous fluids

➢ Helps to form a food
bolus

➢ Contains salivary
amylase to begin starch
digestion

➢ Dissolves chemicals so
they can be tasted

باعللا ىلع يوتحي ➢

اشنلا ءدبل زيليملأا

مضه

كلذل ةيئايميكلا داولما بوذي ➢

اهقوذت نكمي



Processes of the Mouth

 

· Mastication (chewing) of food
· Mixing masticated food with saliva to

produce easily digested food called a bolus
· Saliva contains 2 enzyme
1. salivary amylase
2. lingual lipase
· Initiation of swallowing

ماعطلا )غضم( غضم ·

لجأ نم باعللا عم غضملما ماعطلا طلخ ·

ةعلب ىمسي مضهلا لهس ماعط جاتنإ

ينميزنإ ىلع باعللا يوتحي ·

يباعللا زيليملأا .1

يوغللا زابيللا .2

علبلا ءدب ·



Layers of Alimentary Canal Organs

1. Mucosa:
➢A. Surface epithelium:
➢B. A small amount of connective tissue (lamina propria)
➢C. The small smooth muscle layer
 
2. Submucosa
3. Muscularis externa
4. Serosa

ةيمضهلا ةانقلا ءاضعأ تاقبط

:حطسلا ةراهظ .أ

)ةصاخلا ةحيفصلا( ماضلا جيسنلا نم ةريغص ةيمك .ب➢

ةريغصلا ءاسللما تلاضعلا ةقبط .ج➢



Layers of Alimentary Canal Organs

1

2

3



Pharynx Anatomy 

1. Nasopharynx –
not part of the digestive
system

 
2. Oropharynx – posterior

to the oral cavity
 

3. Laryngopharynx –
below the oropharynx and
connected to
the esophagus



Esophagus
●  The esophagus is posterior to the larynx and trachea in the neck

region and upper thorax.
 

● It passes through the diaphragm and connects with the stomach
(25 cm)

 
● Conducts food by peristalsis (slow rhythmic squeezing)
● Peristalsis: contraction of the circular layer above the food and

contraction of longitudinal below the food
 

● The upper third is skeletal muscle (voluntary), the middle third
is mixed, and the lower third is smooth muscle (involuntary)

ةبقرلا يف ةيئاوهلا ةبصقلاو ةرجنحلا فلخ ءيرلما عقي

.يولعلا ردصلاو ةقطنلما

ةدعلماب لصتيو زجاحلا باجحلا ربع رمي

مس 25(

جعمتلا قيرط نع ماعطلا ليصوتب موقي ءيطبلا يعاقيلإا طغضلا



Peristalsis in Esophagus

Bolus of
food

Muscles relax,
allowing
passageway
to open

Stomach

Muscles
contract,
constricting
passageway
and pushing
bolus down

Muscles
relax

Muscles contract

Muscles relax

Muscles contract



Stomach Anatomy

·Located on the left side of the abdominal cavity
 
·The stomach is a J-shaped enlargement of the
GI tract directly inferior to the diaphragm in the
abdomen.
 
·The stomach connects the esophagus to the
duodenum



 

Regions of the stomach:
1.Cardiac region
2.Fundus
3.Body
4.Pylorus
5.Food empties into the small intestine at the
pyloric sphincter

Stomach Anatomy



Stomach



Stomach Anatomy 

· Rugae: internal
folds of the
mucosa

 
· External regions
· Lesser curvature
· Greater curvature



Stomach Functions 

I. Acts as a storage tank for
food

 
II. Site of food breakdown and

mixing
 

III. Chemical breakdown of
protein begins

 
IV. Delivers chyme (processed

food) to the small intestine



Specialized Mucosa of the Stomach 

● Simple columnar epithelium
 

● Mucous neck cells: produce a sticky alkaline mucus
 

● Gastric glands: secrete gastric juice
 

● Chief cells: produce digesting enzymes (pepsinogens)
• The Acid in the stomach changes pepsinogen to pepsin,

which breaks down proteins in food during digestion

ةطيسب ةيدومع ةراهظ ●

اجزل ايولق اطاخم جتنت :ةيطاخلما ةبقرلا ايلاخ ●

ةدعلما ريصع زرفت :ةدعلما ددغ ●

)تانيجونيسبيبلا( مضهلا تاميزنإ جتنت :ةيسيئرلا ايلاخلا ●

،ينسبيبلا ىلإ ينجونيسبيبلا ريغي ةدعلما يف ضمحلا •

مضهلا ءانثأ ماعطلا يف تانيتوربلا رسكي يذلا



Specialized Mucosa of the Stomach 

● Parietal cells: produce hydrochloric acid (HCL) and
Intrinsic factor for B12 absorption

• The hydrochloric acid in the gastric juice breaks
down the food and the digestive enzymes split up
the proteins. The acidic gastric juice also kills
bacteria

 
● Endocrine cells (G cell): produce gastrin which

stimulates both parietal and chief cells



Structure of the Stomach Mucosa 





Structure of the Stomach Mucosa

· Gastric pits
formed by
folded mucosa

· Glands and
specialized cells
are in the gastric
gland region



Small Intestine 

· The body’s major digestive
organ

 
· Site of nutrient absorption into

the blood
 

· Muscular tube extending from
the pyloric sphincter to the
ileocecal valve

 
· Suspended from the posterior

abdominal wall by the mesentery

نم دتمي يلضع بوبنأ

ىلإ ةيباوبلا ةرصاعلا ةلضعلا

يساقلا يفئافللا مامصلا

فلخلا نم قلعم

قيراسلما ةطساوب نطبلا رادج



1. Segmentations mix chyme with digestive juices and
bring food into contact with mucosa for absorption;
peristalsis propels chyme through the small intestine.

 
 

2. Completes digestion of carbohydrates, proteins, and
lipids; begins and completes digestion of nucleic acids.

 
 

3. Absorbs about 90% of nutrients and water that pass
through the digestive system.

Functions Of The Small Intestine
و ةيمضهلا رئاصعلا عم ميكلا تائزجتلا طلخت

؛صاصتملال يطاخلما ءاشغلاب لاصتا ىلع ماعطلا لعج

.ةقيقدلا ءاعملأا ربع ميكلا جعمتلا عفدي



Subdivisions of the Small Intestine

1. Duodenum(25cm)
➢Attached to the stomach
➢Curves around the head of the pancreas
➢Fixed retroperitoneal structure
 
2. Jejunum (2.5m)
➢Attaches anteriorly to the duodenum
 
3. Ileum (3.5m)
➢Extends from jejunum to large intestine

ةقيقدلا ءاعملأل ةيعرفلا تاميسقتلا



Small Intestine



Small Intestine



Duodenum and Related Organs



Chemical Digestion in the Small
Intestine

 

Source of enzymes that are mixed with
chyme:
1.Intestinal cells
 
2.Pancreas
 
3.Bile enters from the gallbladder

عم اهطلخ متي يتلا تاميزنلإا ردصم

Chyme:



Intestinal cells



Intestinal cells

• The epithelial layer of the small intestinal mucosa consists of
simple columnar epithelium that contains many

 
Types of Cells

1. Absorptive cells: release enzymes that digest food and
contain microvilli that absorb nutrients in small intestinal
chyme.

2. goblet cells, which secrete mucus.  
3. intestinal glands also contain paneth cells and

enteroendocrine cells.
4. Paneth cells secrete lysozyme, a bactericidal enzyme, are

capable of phagocytosis, and have a role in regulating the
microbial and population in the small intestine.

و ماعطلا مضهت يتلا تاميزنلإا قلطت :ةيصاصتملاا ايلاخلا

ةقيقدلا ءاعملأا يف ةيئاذغلا رصانعلا صتمت يتلا ةقيقدلا تاباغزلا ىلع يوتحت

Chyme.

نم ةقيقدلا ءاعملأل يطاخلما ءاشغلل ةيراهظلا ةقبطلا نوكتت

ريثكلا ىلع يوتحت ةطيسب ةيدومع ةراهظ

ميثارجلل ديبم ميزنإ

وه ،ميثارجلل ديبم ميزنإ وهو ،ميزوزيللا زارفإ

ميظنت يف رود هلو ،ةمعلبلا ىلع رداق

.ةقيقدلا ءاعملأا يف ناكسلاو تابوركيلما



Intestinal cells

Hormones of Enteroendocrine Cells
1.cholecystokinin (CCK): hormones that stimulate the
contraction of the gallbladder and pancreatic juices
 
2.secretin: stimulates bicarbonate secretion, which
neutralizes the pH of the gastric chyme upon entering
the small intestine
 
3.glucose-dependent insulinotropic peptide (GIP):
encourage the release of insulin into the bloodstream to
control blood sugar levels

تانوبركيبلا زارفإ

يذلاو ،تانوبركيبلا زارفإ زفحي

لوخدلا دنع ةدعلما ميكل ينيجورديهلا مقرلا ديحي

ةقيقدلا ءاعملأا



Villi of the Small
Intestine

Villi
·Fingerlike structures
formed by the mucosa
·Give the small intestine
more surface area

Microvilli
•Small projections of the plasma
membrane
•Found on absorptive cells

عباصلأا هبشت لكايه

يطاخلما ءاشغلا نم نوكتي

ةقيقدلا ءاعملأا طعأ ·

ربكأ حطس ةحاسم



Structures Involved in the Absorption of
Nutrients

· Absorptive cells
 

· Blood capillaries
 

· Lacteals (specialized
lymphatic
capillaries)

صاصتما يف ةكراشلما لكايهلا

ةيئاذغلا رصانعلا



Digestion in the Small Intestine

1. Enzymes from the brush border
•Break double sugars into simple sugars
•Complete some protein digestion
 
2. Pancreatic enzymes
•play the major digestive function
•Help complete digestion of starch (Pancreatic amylase)
•Carry out about half of all protein digestion (Trypsin)
•Responsible for fat digestion (Lipase)
•Digest nucleic acids (Nucleases)
•Alkaline content neutralizes acidic chyme

ةقيقدلا ءاعملأا يف مضهلا

ةيسيئرلا يمضهلا زاهجلا ةفيظو بعلت •

)يسايركنبلا زيليملأا( اشنلل لماكلا مضهلا ىلع دعاسي •

)ينسبيرتلا( ينتوربلا مضه تايلمع عيمج فصن يلاوح ءارجإب مق •

)زابيللا( نوهدلا مضه نع لوؤسم •

)Nucleases( ةيوونلا ضامحلأا مضه •

يضمحلا ميكلا ديحي يولقلا ىوتحلما •



Chemical Digestion in the Small Intestine



Absorption in the Small Intestine

• Water is absorbed along the length of the small
intestine

 
• End products of digestion
• Most substances are absorbed by active transport

through cell membranes
 

• Lipids are absorbed by diffusion
 

• Substances are transported to the liver by the hepatic
portal vein or lymph



Large Intestine
 

· Larger in diameter,
but shorter than
the small intestine

 
· Frames the

internal abdomen



Regions of Large Intestine

1. Cecum: a pocket at the proximal end with an
appendix

2. Ascending colon: on right, between the cecum and
right colic flexure

3. Transverse colon: horizontal portion
4. Descending colon - left side, between left colic

flexure and Sigmoid colon
5.  Rectum: the terminal end is the anal canal
6.  Anus: which has
• internal involuntary sphincter
• external voluntary sphincter

ةيلخادلا ةيدارإلالا ةرصاعلا ةلضعلا

ةيجراخلا ةيعوطلا ةرصاعلا ةلضعلا •



Large Intestine



1. Mucosa -  abundant goblet cells, stratified squamous
epithelium near anal canal
 
2. No villi

3. Longitudinal muscle layer incomplete, forms three bands
or taenia coli
 
4. Circular muscle - forms pockets or haustra between
bands

Histology of Large Intestine



Functions of the Large Intestine
1. Haustral churning, peristalsis, and mass peristalsis drive the
contents of the colon into the rectum
 
2. Bacteria in the large intestine convert proteins to amino acids,
produce some B vitamins and vitamin K
 
3. Absorption of some water, ions, and vitamins.
 
4. Formation of feces.
 
5. Defecation (emptying the rectum).
•Internal anal sphincter is relaxed
•Defecation occurs with relaxation of the voluntary (external) anal
sphincter
 



Pancreas
• Produces a wide spectrum of digestive enzymes that

break down all categories of food
• Enzymes are secreted into the duodenum
• Alkaline fluid introduced with enzymes neutralizes

acidic chyme
• Endocrine products of pancreas (Langerhans island)
1. Insulin
2. Glucagon
3. Somatostatin



Exocrine Pancreas: Histology



Pancreas



Liver
● Largest gland in the body
● Located on the right side of the body under the

diaphragm
● The liver is almost completely covered by the

visceral peritoneum
The liver is divided into:

1. Large Right lobe
2. Small Left lobe
3. Inferior Quadrate lobe
4. Posterior Caudate lobe







1. Hepatocytes are the major functional cells of the
liver and perform detoxification, carbohydrate
metabolism, lipid metabolism, secretion of albumin,
and clotting factors

 
• Hepatocytes are specialized epithelial cells that

make up about 80% of the volume of the liver.
 
2. Bile canaliculi are small ducts between hepatocytes

that collect bile produced by the hepatocytes.

Histology of the Liver
دبكلا يف ةجسنلأا ملع



3. Hepatic sinusoids are highly permeable blood capillaries
between rows of hepatocytes that receive oxygenated blood
from the hepatic artery and nutrient-rich deoxygenated
blood from the hepatic portal vein.
 
• Present in the hepatic sinusoids are phagocytes called
stellate reticuloendothelial cells or hepatic macrophages
 
•Reticuloendothelial cells: destroy worn-out white and red
blood cells, bacteria, and other foreign matter in the venous
blood draining from the gastrointestinal tract

Histology of the Liver







Role of the Liver in Metabolism

● Carbohydrate metabolism.
● Lipid metabolism.
● Protein metabolism.
● Processing of drugs and hormones. The liver can detoxify

substances such as alcohol and excrete drugs
● Excretion of bilirubin. As previously noted, bilirubin, derived

from the heme of aged red blood cells
● Synthesis of bile salts
● Storage: glycogen, certain vitamins (A, B12, D, E, and K) and

minerals (iron and copper)
● Phagocytosis
● Activation of vitamin D.



Bile
● Produced by cells in the liver

 
Composition:

● Bile salts
● Bile pigment (mostly bilirubin from the breakdown

of hemoglobin)
● Cholesterol
● Phospholipids
● Electrolytes



Gall Bladder

➢ Sac found in hollow fossa of liver
➢ Stores bile from the liver by way of the

cystic duct
➢ Bile is introduced into the duodenum in the

presence of fatty food
➢ Gallstones can cause blockages

دبكلل ةفوجلما ةرفحلا يف سيك ىلع روثعلا مت ➢

قيرط نع دبكلا نم ءارفصلا نزخي ➢

ةيسيكلا ةانقلا

يف رشع ينثلاا يف ءارفصلا لاخدإ متي ➢

ينهدلا ماعطلا دوجو

ادادسنا ةرارلما ىصح ببست نأ نكمي ➢



Chemical Digestion in the Small
Intestine
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