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Respiratory system?

A Therespiratory system is a biological
system,consistingof specificorgansand structures
used for gas exchangm human.

Organs of Respiratory System:

A Nose and nasaavity.

A Pharynx

A Larynx

A Trachea

A Twobronchi

A Bronchioles

A TwolLungs
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NOSE AND NASAL CAVITY

AOSITION ANBTRUCTURE

Main route of airentry.
Twocavitiesdividedby a SEPTUM.
Anteriorly consisthyaline cartilage.
Theroof isformed by ethmoid bone
Thefloor iIsformed by roof of the mouth.
Themedial wall formed by the septum.
T

nelateral wall formed by the makxilla.




Respiratory functions of the nose

A Thefirst of the respiratorypassages.

A Warming-Dueto the immensevascularity of
the mucosa.

A Filtering and cleaning-Thisoccursdueto
hairswhichtrap largemarticles.

A Humidification -Asair travelsoverthe moist
mucosa,itbecomessaturatedwith water
vapour.



PHARYNX

Thepharynx isthe part ofthe throat that is
behindthe mouth andnasalcavityandabove

the esophagus and tharynx.
Length 12-14cm(extends fronthe base ofthe
skull tothe levelof 6" cervicalertebra.)
Position
Superiorly-Base othe skull.
Inferiorly-Continuouswith the oesophagus.

Anteriorly-Incomplete wall becausef
the nose,moutrandlarynxopening.

Posteriorly-Areolartissue &first 6 vertebra.
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The pharynX|s dividedinto three parts:
U Thenasopharynx

U Theoropharynx

U Thelaryngopharynx
A The nasopharynx :Thenasal part othe pharynx
liesbehindthe nose.

A The oropharynx:

heoral part ofthe pharynx

liesbehindthe mouth.

A The laryngopharynx:Thelaryngealpart of the
pharynx extend$rom the oropharynx.
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Funcions

A Passagewafpr air andfood.

A Warmingand humidifying.

A Taste: Thereare olfactorynerveendings.

A Hearing :Theauditorytube,extendingrom the
nasopharynxto eachmiddleear.

A Protection :Thelymphatic tissue ofhe pharyngeal
tonsils producesantibodies.

A Speech :Actas aresonatingchamberfor sound
ascendingfrom the larynx.



LARYNX

A Thelarynx orvoice box extendsfrom the
root of the tongue.

A It lies infront of the laryngopharynyat the
evelof 314, 4th Ghand6th cervicalertebra.

A Until the pubertythereislittle difference in
the size of thelarynxbetweenthe sexes.

A It growslargerin the male
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FUNCTIONS

A Productionof sound

A Speech
A Protectionof the lower respiratory tract

Duringswallowingthe larynxmoves

upwardsandhinged epiglottixlosesoverthe
larynx.

A Passagewafpr air
A Humidifying

A Filtering

A Warming



TRACHEA

A Thetracheaor windpipe is acontinuationof the
larynx & extendsdownwards toaboutthe level
of T-5 where It dividesinto right & left primary
bronchi.

A Length-about 12 cm
STRUCTURE

Composef 3 layersof tissue.

A fibrous& elastictissue

A smoothmuscle

A ciliated columnaepithelium

A 16-20 cartilageings (Gshaped)
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FUNCTIONS
A Supportand patency

A Mucociliaryescalator
A Cougtreflex

A Warming

A Humidifying

A Filtering



BRONCHI & BRONCHIOLES

STRUCTURE

A The bronch are composed of the sanme issues
as thetrachea.

A Arelined with ciliatid columnar epithelium.
Division oforonchi
Bronchioles
Terminalbronchioles
Respirai%r)bronchioles

Alve‘olarducts

Alveoll
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FUNCTIONS
A Controlof air entry

A Warming& humidifying

A Support &patency

A Removabf particulatematter
A Coughreflex




A Ciliatedcolumnar mucousnembranechanges
gi]radqallyto non-ciliated cuboidakhapedcells in
the distalbronchioles.

A Thewider passagesare calledconducting airways

A Conductingairways,bringair into the lungs &
their wallsare toothickto permit gas
exchange.

A Blood supply

A Bronchialarteries
A Venous drainage
A Bronchialveins

A Nerve supply

A Vaguserve



A ALVEOLI

A Eachobuleis suppliedwith air by aterminal
bronchiole

A Bronchi vihichfurther subdividesnto
respiratory bronchiolesalveolar ducts andlarge
numbersof alveoli (air sacs)

A About150 million alveoliin the adultlung

A In thesestructuresthat the processof gas
exchangeoccurs.

A Asairwaysprogressivelylivide & becomesmaller
& smaller,theirwalls gradually becomiminner.

A Thesedistal respiratorypassagesare supported by
a loosenetwork of elasticconnectivetissue.

A Exchangef gasesdn the lunggakesplacein alveoli
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A FUNCTIONS

A External respiration : Thisis exchangef gasedy
diffusion betweerthe alveoliand theblood.

A Exchange of gases



LUNGS

A There aretwo lungs,one lyingon eachside.

A Shape-cone

A Weight-600-700gms

A Length-20-24cm

A Colour-pinkish

A Lobes- three lobes in theright lung
two lobes in thdeft lung

A Lobesare separate by the fissures

A Thearea betweerthe lungsis the
mediastinum.
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Pleura

A Thepleura consistsof a closedsac of serous
membrane,ondor each lung whicltontainsa
small amount o$erous fluid.

A It formstwo layers:
(D Thevisceral layer
(i) Theparietal layer

A (i) Thevisceral pleura

Visceral layer adherent to the lung,coveringeach
lobe.

The parietal pleura : Thisis adherent to the inside
of the chestwall



The pleural cavity

A Thetwo layersof pleuraare separatedoy a
thin film of serousfluid.

A Preventing friction betweenthem during
breathing.

A Theserous fluid is secretedby the epithelial
cellsof the membrane.
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RIGHT LUNG

A Theright lung hasmore lobes andsegmentghan
the left.

A It isdividedinto three lobes:

A (i) Upper or superior lobe

A (ii) Middle lobe

A (iii) Lower or inferior lobe

A Theyseparateby two fissures

A (i) One oblique fissure whichseparates
middle & lower lobe

A (ii) One horizontal fissure whichseparates

middle & upper lobe



LEFT LUNG
A Theleft lung isdividedinto two lobes

A (i) upper lobe

A (ii) lower lobe

A Theyseparateby the oblique fissure
A Leftlungdoes nothavea middle lobe

A The mediastinasurfaceof the left lung hasa
largecardiac impression or cardiac notch
wherethe heartsits.



BLOOD SUPPLY FEUNCTION

A Bronchialarteries A Controlof air entry

APulmonary A Warming& humidifying
capillaries A
A VENOUS DRAINAGE /. SUPPOIt &patency
L A Removabf particulate
A Bronchialvein
A NERVE SUPPLY matter
A Coughreflex

A Vaguserve



RESPIRATION
A Theterm respiration means theexchangeof
gasedetween bodycells and the
environment.

A Breathing or pulmonary ventilation

A Thisis movementof air into and out of the
lungs.

A Exchange of gases:

A Thistakesplace:

A In thelungs:externatespiration.
A In thetissues:internatespiration.



BREATHING
A Breathing suppliesxygen tothe alveoli,and

eliminatescarbondioxide.

A muscles of breathing

A Themain musclesisedin normal quiet
breathingarethe INTERCOSTAL MUSCLES and
the DIAPHRAGM.

A Duringdifficult or deep breathing thegre
assisted bynusclesof the neck,shoulderand
abdomen.



INTERCOSTAL MUSCLES
A There arel1 pairs of intercostalmuscleghat
occupythe spacedetweenthe 12pairsof

ribs.

A Therefore when theintercostalmuscles
contractthey pull all the otherribstowards
the first rib.Becaus®f the shapeand sizesof
the ribsthey moveoutwardswhen pulled
upwards,enlarginghe thoraciccavity.



Innermost

intercostal Clavicle
l External

intercostal

Ribs

Y

. N\ External
Internal T / intercostal
intercostal - /

Innermost Internal
intercostal intercostal



DIAPHRAGM

A Thediaphragmis adome-shapedmuscular
structure separatinghe thoracicandabdominal
cavities.

A It formsthe floor of the thoraciccavityand the
roof of the abdominalcavityand consistof a
centraltendonfrom which muscldibresradiate
to be attached tothe lower ribs and sternumand
to the vertebralcolumn bytwo crura.

A When the musclef the diaphragmis relaxed,
the diaphragnms pulleddownwards,enlarging the
thoraciccavityin length.

A Thisdecreasepressurein the thoraciccavityand
Increasest in the abdominalcavities



A Theintercostalmuscles and thdiaphragm
contract simultaneously,enlarginge thoracic
cavityin all directions.

A CYCLE OF BREATHING

A Theaveragerespiratoryrate is12 to 15
breaths/minute.

A Eachbreath consist®f two phases:
A Inspiration
A Expiration



Inspiration

A Whenthe capacity otthe thoraciccavityis
Increasedoy simultaneouscontractionof the
Intercostalmuscles and théeiaphragm.

A Theparietal pleuramoveswith the wallsof the

thorax& the diaphragm.

A Thisreducesthe pressurdn the pleuralcavityto

alevel considerabljower than atmos
pressure.

A Thevisceralpleurafollowsthe parieta
Jpullingthe lungswith it.

oheric

pleura

A Thisexpandshe lungsand thepressurewithin
the alveoliand in the aipassages,drawingir
Into the lungs inattempt to equalisethe
atmosphericandalveolarair pressure.



Expiration

A Relaxatiorof the intercostalmuscles and the
diaphragm resultsh downwardand inward
movementof the rib cageand elasticrecoll of
the lungs.

A Asthis occurs,pressurinsidethe lungs
exceedsthat in the atmosphereandsoair Is
expelledfrom respiratorytract.

A Thestill containsomeair,areprevented
from collapseby the intact pleura



Exchnage gases

4 Inhaledoxygenentersthe lungs andeaches
the alveoli. Thelayersof cells lining the
alveoliand thesurroundingcapillariesare
eachonly onecell thick andarein veryclose
contactwith eachother.

A Oxygemasses quicklihrough airblood
barrierinto the bloodin the capillaries.

A Similarlycarbondioxidepassegrom the
bloodinto the alveoli ands then
exhaled.



LUNG VOLUMES AND CAPACITIES

Lung volumes

1.Tidal volume (TV)- this Is theamount ofair
passingnto and out of the lungsduringeach
cycle oforeathing.

Normal 500ml

2.Inspiratory reserve volune(lRV) : the extra
volume of air a person inspire forcefully after a
normal quite breath

Normal 3000ml



Lung volume

3. Expiratory reserve volume(ERV): The
extra volume of air that a person can
expire after a normal tidal volume

Normal 1100ml

4.Residual volume (RV): the volume of air
remain in the lung after more forcefull
expiration

Normal:1200ml



Lung capacities : consists of two or more
volume

1. Inpiratory capacity (TV+IRV): maximum
volume air a person can inspire forcefully
Normal 500m|+3000ml= 3500 ml

2.Functional residual capacity(ERV+RV) volumi
of air remaining in the lung after a normal
passive expiration
Normal 1100ml+ 1200 mi= 2300m|



3.Vital capacity : maximum amount of air a
person can expire from lungs after a
maximum inspiration.
Normakl(TV+IRV+ERYV) 500m| +3000mlI+
1100mi= 4600ml|

4.Total lung capacity : total amount of air after
forceful inspiration.

Normal (TV+IRV+ERV+RYV)
500mI+3000mI+1100mI+1200mli= 5800 ml



A DIFFUSION OF GASES

A External respiration

A Externakespirationrefersto gas exchangacrosshe
respiratorymembranein the lungs.

A Eachalveolarwallis one cell thick andourrounded
by a network of caplillaries

A Carbondioxidediffusesfrom venousblood downits
concentration gradieninto the alveoli.

A Bythe sameprocesspxygendiffusesfrom the alveoli
Into the blood.



Internal respiration

A Internal respiration refersto gas exchange
acrosshe respiratorymembranein the
metabolizingtissues, like your skeletal
musclesfor example.

A Blood arrivingat the tissueshas been
cleansed of t CO&: saturatedwith O2
duringi tpassagehrough the
lungs,thereforehasa higherO2 &lower CO2
than thetissues



A Thisconcentration gradientbetween
capillary blood and the tissues legds
exchange.

A O2diffusesfrom the bloodstream
throughthe capillarywall into the
tissues.

A CO2Xiffusesfrom the cellsinto the
extracellular fluid,thennto the
bloodstreamtowardsthe venous end of
capillary.



