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Nervous system

Nervous system

Peripheral (N.S.)                                                Central (N.S.)

Autonomic(N.S.)      Somatic(N.S.)                Brain                Spinal cord 

Sympathetic(N.S.)          Parasympathetic(N.S.)     Fore brain      Mid Brain       Hind brain



Nervous system

Nervous system :

Communication system containing a network of specialized cells called

(Neurons) that coordinate the action of nerve impulses through 
electrochemical 

signals from one part of the body to another .

Functions of Nervous system :

 1-Receve sensory input from internal and external environment (sense organs )

 2-Integrate input signals ( brain or spinal cord )

 3-Respond to stimuli output ( motor organs )

 Structures of Nervous system :

Nervous system consist of :

1- Cells

2- Nerves

3- Organs



Nervous system
1-Cells of Nervous system :

There are (2) types of cells found in the nervous system:

1-Nerve cell (Neuron):

Conduct impulses ,has a cell body ,very long axon , myelin sheathed and many

tiny branches called dendrites .

2-Glia (Neuroglia):

Non neural Specialized connective tissue cells ,provides support ,nutrients 

maintain homeostasis and form myelin sheath from plasma membrane to neurons.



Nervous system
Structure of Neurons :

The neuron is the functional unit of the nerves system , each neuron consist of (3) parts :

1-Neuron cell body :Have large nucleus , cytoplasm and nessler granules .

2-Dendrites :Very tiny branching at the end of the neuron that transmit impulses to the 

neuron cell bodies , the dendrites of one cell don't touch the dendrites of  

any other cell there are very tiny gaps between them called Synapses which

stimulates electrical impulses connection by secreting chemical substances  

3-Axon :Long cytoplasm tube that transmit electric impulses away from the neuron cell body                          

separated from each other by myelin sheathes . 



Nervous system

Types of Nerve cells: (Neurons):

There are (3) types of neurons classified according to the direction in which 

they transmit impulses . 

1-Sensory Neurons :(Afferent)

Have a long dendrites and short axon, transmitted impulses to the spinal 

cord and brain from all parts of the body .

2-Motor Neurons :(Efferent)

Have a long axon and short dendrites, transmitted impulses in opposite 

direction away from brain and spinal cord and they conduct impulses only 

to (2) kinds of tissue  (Muscles and Glands) .

3-Inter Neurons :(Central)

Found only in central nerves system connect neuron to neuron , conduct 

impulses from sensory neuron to motor neuron .



Nervous system

Reflex Arch : (Three type of Neurons work together ) 

The reflex arc is a special type of neural circuit that begins with a sensory 

neuron at a receptor (e.g., a pain receptor in the fingertip) and ends with 

a motor neuron at an effector (e.g., a skeletal muscle).



Nervous system

Types of Glial cells: (Neuroglial):

Glial cells or neuroglia, are cell which are non-neuronal and are located within

the central nervous system (C.N.S.) and the peripheral nervous system 

(P.N.S.) that 

provides physical and metabolic support to neurons, including neuronal insulation ,

neuronal communication , cleaning up debris , nutrient and waste transport . 

consist of the following :



FunctionsP.N.S.FunctionsC.N.S

Myelinate neurons in 

(P.N.S.)

Schwann cellsMyelinate neurons in 

(C.N.S.)

Oligodendrites

Regulate communicationSatellite cellsProviding metabolic 

support 

Astrocytes

-phagocytosisMicroglia

-Producing (C.S.F.)Ependymal cells



                                                                                                                   

                                                                                                                 

 

 

      ز                        /     غ              



Nervous system
2-Nerves :

The (C.N.S.) is connected to the rest of the body by cylindrical of fibres called (Nerves) 

of (P.N.S.) .

A nerve is a collection of axons connects together with blood vessels and connective 

tissue , most nerves have axons of the sensory neurons and motor neurons .

Axon are part of neuron cell but nerves are more than just axons .

Central Nerves System (C.N.S.) 

The central nerves system is composed of the ( Brain and Spinal cord ) this system  

surrounded by bone-skull and vertebrate , fluid and tissue also insulate the brain and spinal 

cord . 

1- The Brain :

Composed of millions of inter connected neurons with short axons , it is protected 

Within (3) membranes of (Meninges) as well as the (Skull) .

The Brain is a mass of nerve tissue that is main control center of the nervous system and 

its composed of (3) parts :-



Nervous system

A-Fore Brain : consist of :

Cerebrum  ,  Thalamus  ,  Hypothalamus  ,  Cerebral cortex .

B- Mid Brain :

C-Hind Brain : consist of :

Medulla  ,  Pons  ,  Cerebellum .



Nervous system
2- The Spinal cord :

The spinal cord is a bundle of nerve fibers made of many neurons , it is protected

By the (3) (Meninges) also as well as the (Vertebral column) , the spinal cord located

Along the dorsal side of the body and links the brain to the rest of the body .



Nervous system
Brain Structure and Functions :

FunctionsBrain Structure

relay sensory information from other parts of the brain to the cerebral cortex

Memories , Homeostases mechanisms , Regulates endocrine system .

Thinking , Sensations , Movement ,  Memory 

Movement , Heat , Pain . 

Thalamus

Hypothalamus

Cerebrum

Cerebral Cortex

Fore Brain

Movement  , audio and visual processingMid Brain

Vital functions and Reflexes such as vomiting , coughing …..

Breathing , Heart rate , Blood pressure ,  Digestion

Balance , Muscle control and coordination

Medulla Oblongata

Pons

Cerebellum

Hind Brain



Nervous system

Peripheral Nerves System (P.N.S.)

The peripheral nervous system is consist of ( Nerves and Ganglia ) out side brain

And spinal cord unlike central nervous system peripheral nervous is not protected

By the bone of spine and skull or by the blood –brain barrier leaving it exposed to

Toxins and mechanical injuries .

Peripheral nervous system functions is to connect the central nervous system with

The organs and divided into :

Autonomic N.S.Somatic N.S.Peripheral N.S.

Act as (In Voluntary N.S.) or Visceral N.S.Act as (Voluntary N.S.)1

Control the visceral organs such as heart rate ,

Respiratory rate , digestion , urination ….

Control the body movement , 

Stimulating muscle contraction

2

Consist of (Two) groups of motor nerves 

(Efferent Nerves ) .

Consist of (One) group of 

motor nerves .

3



Nervous system
The Autonomic nervous system divided into Parasympathetic nerves system (P.S.N.S.)  

called (Fight and Flight) and Sympathetic nerves system (S.N.S.) is often considered

the (Rest and Digest) , they have opposites actions where one system activates response 

the other inhibit it .

Autonomic nervous system

Sympathetic EffectsParasympathetic EffectsOrgan Effected

Pupil dilatedPupil contractedEye

Reduced Mucous secretion Mucous secretionNose

Decreased Saliva secretion Increased Saliva secretion Mouth

Decreased Peristalsis and secretion Increased Peristalsis and secretion G.I.T.

Lungs and Bronchial relaxesLungs and Bronchial constrictedLungs

Increased Heart beat Decreased Heart beatHeart

Inhibit bladder contractionContractionBladder



Nervous system



Nervous system

Neurotransmitters:

Neurotransmitters are chemical messengers that your body can't function without

their job is to carry chemical signals (messages) from one neuron (nerve cell) to the

next (target cell). 

The target cell can be another nerve cell or a muscle cell or a gland.
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Excretory ( Urinary ) system

Filtration system for waste and extra water from the blood and collected it as urine

In kidneys .

Normal parts of urinary System :

1-Kidneys :

Two bean-shaped organs located below the ribs toward the middle of the back ,

One on each side of the spine .

2-Ureter:

Narrow tubes carry urine from the kidneys to the bladder .

3-Bladder:

Oval-shaped chamber in the lower of abdomen like a balloon with elastic wall stretch

And expand to store urine .

4-Urethra:

Tube for pass the urine out side human body when bladder is emptied with it .



Excretory ( Urinary ) system



Excretory ( Urinary ) system
Function of Kidneys :

1-Excreatory :

Excretion or remove of extra water and toxic metabolites such as ( Urea , ammonia

And uric acid ) .

2-Regulatory :

Keep stable balance of salts ( Electrolytes ) , acid-base , blood pressure and other 

Substances in the blood .

3-Endocrine :

Produce the following hormones :

Renin , Erythropoietin , Prostaglandin .

4-Metabolic :

Metabolites the following substances :

A-Protein and polypeptide hormones .

B-Vitamin (D) metabolism .



Excretory ( Urinary ) system

Kidneys components :

1-Cortex :

The outer part of the kidney .

2-Medulla :

The inner part of the kidney .

3-Pyramids :

The triangular divisions of the Medulla of

the kidney .

4-Pelvis :

Upper end of a ureter that drains Urine

in to the bladder .

5-Calyx :

Inferior divisions of pelvis .



                                                                                                                         

                                                                                                             

 

 

             ن/            /                      



Excretory ( Urinary ) system

The Nephron (Kidneys functional unit ) :

Function of componentsName of components

Filtration of water and solutes from the bloodGlomerulus1

Filtration of water and solutes from the bloodBowman's capsule2

Reabsorption 75% of water , salts , glucose back in to 

the blood

Proximal convoluted tubule3

Maintains concentration gradientLoop of Henle4

Secretion ions , drugs and other waste products from 

blood to the collecting duct

Distal convoluted tubule5

Collecting urine before following in to the ureterCollecting tubule6



Excretory ( Urinary ) system
The Nephron



Excretory ( Urinary ) system

Urine Formation :

Kidneys nephron is a fin structure which form urine by three processes 

1-Filtration :Filter for water and dissolved substances out of the blood into the urine tubule . 

2-Reabsorption :Moves substances out of the urine tubule back into the blood .

3-Secretion : Moves substances out of the blood into the urine tubule .

Blood flowing through the renal artery which branches in to capillaries associated with Glomerulus 

Arterial pressure which is high enough to push water and dissolved substances out of the Glomerulus 

in to the Bowman's capsule ( Cup-shaped capsule ) Causes Filtration through the membrane , then

water , glucose , nutrient , sodium and Other ions Reabsorbed out of Proximal tubules of kidney 

back into capillaries and in Reverse process waste products such as hydrogen , potassium ions ,

drugs

, Ammonia , And others are secreted out of capillaries blood in to the Distal convoluted tubules

Which empties urine into Collecting duct of kidney and from it enters the renal pelvis before

flowing into the ureter . While the clean products returned to the capillaries that surrounded the 

Nephron tubule by renal vein .  



Excretory ( Urinary ) system
Urea : Waste product an organic compound with chemical formula (NH2)2Co highly soluble in water , 

excreted by  kidney as a component of urine , some of urea excreted along with NaCl and water in sweat .



Urine: An wanted materials that are excreted by kidney consist of :

Water , Urea , Uric acid , Oxalic acid , Creatinine , Ammonia , Electrolytes (Na+  , K+ , Cl- ) .

Kidney Filtration , Reabsorption and Excretion of plasma constituents in (24) hrs.

ExcretionReabsorptionFiltrationConstituents

500 ml.1.5 Liters1-2 LitersWater

3 gm.537 gm.540 gm.Sodium

-140 gm.140 gm.Glucose

(Usually completely Reabsorbed and don’t appear in urine)

25 gm.28 gm.53 gm.Urea

1.4 gm.-1.4 gm.Creatinine

(Usually completely Excreted to the urine)

---Amino Acids

(Not Filtered through glomerulus because of its large molecules)



Excretory ( Urinary ) system

General Characteristics of Urine :
AbNormal UrineNormal UrineCharacter

Ab normal color or cloudinessTransparent yellow or AmberColor

Acetone odorSlight odorOdor

High in Alkalosis or Low in Acidosis4.6-8.0pH

High specific gravity due to formation of kidney stones1.001-1.035Specific 

Gravity

Acetone

Bile

Albumin

Glucose

Na+ , K+ , Cl-

Blood cells , Bacteria , Casts

Urea , Uric acid , Ammonia , 

Creatinine

Urine pigment

Compounds

1-Mineral ions

2-Suspended

solids

3-Nitrogenous 

wastes

4- Pigment



Excretory ( Urinary ) system
Kidney Stones :

Stones are solidified of certain dietary ( un dissolved minerals ) consist of crystals clump to

gather causing pain and blockage of urine flow , which can lead to infection and kidney damage .

Types of Kidney stones :

There are different types of kidney stones classified by ;

A :- Chemical composition :

1-Calcium oxalate or phosphate stones (80%) .

2-Uric acid stones (10%) .

3-Struvite stones (5%) . Consist from (ammonium , magnesium , phosphate ) .

4-Cystine stones (5%) .

B :- Location :

1-In kidney (Nephrolithiasis) .

2-In ureter (Ureterolithiasis) .

3-In bladder (Cystolithiasis) .



Excretory ( Urinary ) system
Causes of stones :

1-Heredity , 2-People suffering from urinary tract infections , 3-Prolonged bed rest , 

4-Increase intake of calcium and antacid drugs , 5-Decrease intake of water and fluids.

Prevention of stones :

1-Drink a lote of water (2-3) liters/day.

2-A void chocolates , juice fruits , red meats .

3-Eating a low protein diet . 

4-Reduce salts intake (3) gm./day .

5-Increase fibers intake and vitamin (A) .

6-Loss in excess weight and increase exercise .

stone Test :

1-Microscopic examination of the urine which may show (R.B.C.) , bacteria , leukocytes

, Urinary casts and crystals .

2-Urin culture to identify any infecting organisms .

3-Simple X-ray or Ultra sound scan to view of size and location of kidney stones .



Excretory ( Urinary ) system
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Muscular system
Muscular system :

Muscular system is a specialized tissue in which applies forces to different parts of the body by 

contraction. It is made up of thin and elongated cells called muscle fibers. 

It controls the movement of an organism. The cytoplasm in the muscle fibers is called sarcoplasm 

Functions of Muscular system :

1-Movement. Skeletal muscles pull on the bones causing movements at the joints.

2-Support. Muscles of the body wall support the internal organs.

3-Protection.

4-Heat generation.

5-Blood circulation. 

Types of Muscular system :

Muscle tissue used for voluntary and involuntary movement can be classified into three 

main types according to structure and function . 

1- Skeletal Muscles

2- Cardiac Muscles

3-Smooth Muscles



Muscular system

movement

Three types of Muscular Tissue

control 

mode

FunctionsLocationFeatureShape

InvoluntaryBeating of Heart

Pump Blood

HeartStriated , one 

central nucleus

Branching

Slender

VoluntaryMovement of 

Bone

Heat

Attached to 

bone

(Skeleton)

Striated , multi

nucleated

Light & Dark 

bands

Non Branching

Long

Slender

InvoluntaryMovement of 

Internal organs

Blood pressure

G.I.Tract

Skin

Eye

Blood vessels

No striation , 

one central 

nucleus

Spindle

shape
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Muscular system
Structure of Skeletal Muscle

Skeletal muscle looks striped or "striated" attached to the bones by an elastic tissue or collagen 

fibers called tendons comprised of connective tissues. 

The skeletal muscles consist of a bundle of muscle fibers cylindrical in shape surrounded   

by blood vessels, Each muscle fiber is lined by plasma membrane namely sarcolemma 

encloses a cytoplasm called sarcoplasma which has the endoplasmic reticulum. 

The muscle fibers consist of myofibrils, which have two important proteins, altering namely actin 

(Light &Thin) bands and myosin (Thick &Dark) bands, the fibers are packed into regular parallel bundles



Muscular system

Muscle Contraction

Muscle contraction begins when the nervous system generates a signal. 

The signal an impulse called an action potential travels through a type of nerve cell called

a motor neuron, The neuromuscular junction is the name of the place where the motor

neuron reaches a muscle cell. 

Skeletal muscle tissue is composed of cells called muscle fibers. 

When the nervous system signal reaches the neuromuscular junction a chemical message 

is released by the motor neuron.

The chemical message a neurotransmitter called acetylcholine (Ach), binds to receptors on 

the outside of the muscle fiber called (T Tubule) caused depolarization that starts a chemical 

reaction within the muscle by following steps causing muscle to contract.



Muscular system

Muscle Contraction

contraction cycle

Neuron

Muscle

cause depolarization
&(Na) ions diffused



Muscular system

Neuromuscular Junction
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Endocrine Glands

Glands:

An organ makes one or more substances, such as hormones, digestive juices, sweat, tears, saliva, or milk. 

Two principal types of glands exist:

Exocrine glands and Endocrine glands, The key difference between the 2 types is that exocrine glands

secrete substances into a duct or opening to the inside or outside of the body , whereas endocrine glands

secrete products directly into the bloodstream, The endocrine & nervous systems work closely together .  



Endocrine Glands

glandsThe major difference between the endocrine and exocrine

ExocrineEndocrineFeatures

Glandular epithelial cellsSpecialized endocrine cellsStructure

(Secretion released into( DuctsHormones released into blood stream 

directly (No ducts)

Type of secretion

Near epithelial or body surfaceDeep within the bodyLocation

Connected to body surface through ductsNot connected to any surface or ductsConnection

Sweat , Salivary , Liver glandsPituitary , Thyroid , Adrenal glandsExamples

Non hormonal substances .Enzymes , 

Fluids , Mucous .

HormonesSecretory Products

Directly effects or nearby cells , Large 

quantities 

Distant affecting target (Cells or 

Organs) in small quantities

Target

Short term activityLong term activity of target organsRegulation

Acts locally , simple mechanismsSystemic , complex mechanismsMode of action 



Endocrine Glands 

Types , Location , Hormones and Functions of endocrine glands

Function(s)Type of HormoneLocation of Gland(s)Type of 

Gland(s)

Stimulate Fight & Flight responseAdrenalineTop of each kidneyAdrenal

-Stimulate thyroid & adrenal gland

-Stimulate water reabsorption

-Stimulate uterine muscle contraction

-Milk production

-Growth Hormone

-Thyroid stimulating Hormone(TSH)

-Oxytocin hormone

-Prolactin Hormone

Base of brainPituitary

Regulate blood sugar levelsInsulinBehind the stomachPancreas

Regulate metabolism rate & GrowthThyroxin (T4)Front part of lower 

neck

Thyroid

Stimulate the release of calcium from the boneParathyroid Hormone (PTH)Corners of the thyroid 

gland

Parathyroid

Stimulate Pituitary activity-Hypothalamic-Releasing hormones

-Inhibiting hormones

Deep with the brainHypothalamus

Sleep & Reproductive cyclesMelatoninOut growth of the 

brain

Pineal body

Stimulate production of T lymphocytesThymosinUpper thorax below 

the thyroid gland

Thymus

Regulate female reproduction & 

characteristics

EstrogenPelvic cavityOvaries

Regulate male reproduction & characteristicsTestosteronePelvic cavityTestes



Endocrine Glands



Endocrine Glands
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Vital signs

Vital signs •  

Vital signs: are a person’s temperature, pulse, respiration, and blood pressure (abbreviated 

as T, P, R, BP). Pain, often included as the fifth vital sign. 

Body Temperature: 

is the difference between the amount of heat produced by the body and the amount of heat 

lost to the environment measured in degrees.

Heat is generated by metabolic processes in the core tissues of the body, transferred to the 

skin surface by the circulating blood, and then dissipated to the environment. Core body 

temperature is higher than surface body temperature and is normally maintained within a 

range of 36.0C (97.0F) to 37.5C (99.5F).

Heat produced – Heat lost = Body temperature.

Normal body temperature: 

For healthy young adults the average body temperature is 37º C (98.6` F). The body 

tissues and cells function best in the normal body temperature. The normal range of the body 

temperature is between 36.5 to 37.5 Cº. 



Body temperature record: 

Body temperature is recorded either in degree centigrade (C) or degree Fahrenheit (F).

Physiology of Body Temperature: 

The core body temperature of a healthy person is maintained within a fairly constant range 

by the thermoregulatory set point of the thermoregulatory center in the hypothalamus. This 

center receives messages from cold and warm thermal receptors located throughout the body, 

compares that information with its temperature set point, and initiates responses to either 

produce or conserve body heat or to increase heat loss. 

Heat Production :

The primary source of heat in the body is metabolism, with heat produced as a byproduct 

of metabolic activities that generate energy for cellular functions. Various mechanisms 

increase body metabolism, including hormones and exercise. 

When additional heat is required to maintain balance, epinephrine and norepinephrine 

(sympathetic neurotransmitters) are released to rapidly alter metabolism so that energy 

production decreases and heat production increases. 

Thyroid hormone, produced by the thyroid gland, also increases metabolism and heat 

production, but over a much longer time period. 

Shivering, a response that increases the production of heat, is initiated by the 

hypothalamus and results in muscle tremors.  Exercise increases heat production through 

muscle movements. Heat Loss 



Regulation of Body Temperature




