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RESPIRATORY STRUCTURES /
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Parts introduction

How your lungs
work. TED

(


https://www.youtube.com/watch?v=hc1YtXc_84A
https://www.youtube.com/watch?v=8NUxvJS-_0k&ab_channel=TED-Ed
https://www.youtube.com/watch?v=8NUxvJS-_0k&ab_channel=TED-Ed

MUCOUS




larynx

®* Nasopharynx

®* Oropharynx

® Laryngopharynx

® Tonsils form a protective ring

® Larynx and trachea are normally open

Esophagus is normally closed
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THE PATH OF AIR
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sinus

nasal cavity

nostril

hard palate

mouth

tongue

epiglottis

trachea

sinus
tonsil

nasopharynx

uvula

tonsils

pharynx

glottis

esophagus




epiglottis
trachea

Epiglottis

lines the respir
tract, producing a

cough



pharynx trachea

Vocal cords

ligaments

®* Males have thic s, which results in a deeper



https://www.youtube.com/watch?v=B3hlooOjAxE&ab_channel=B4UBUILD

inner lining
of trachea
glottis

Pitch


https://www.youtube.com/watch?v=UpOXecWC5Dw

larynx bronchi

cartilage

mMuUCOuUs

* Cilia sweeps mucus and debris upward
® Smoking paralyzes the mucociliary apparatus
&y
/O ® Tracheostomy — artificial opening to open airway


https://www.youtube.com/watch?v=HD__r66sFjk
https://www.youtube.com/watch?v=ZrxNjtLfxf4&ab_channel=CBSNewYork

bronchi

bronchioles

anged by smooth

® Each bronchiole leads into terminal (respiratory)

bronchioles

® Respiratory bronchioles surrounded by (air sacs)



Oxygen blood

Carbon dioxide alveoli

Surfactant

e — premature babies

li prone to collapse

Premature Babies


https://www.youtube.com/watch?v=JqPZBtqXTEg

BRONCHIOLES & ALVEOLI O

Figure 7.4 Each bronchiolef
ends in several clusters of
alveoli. Surrounding each
alveolus is a fine network
of capillaries from the
. circulatory system. Gas
bronchiole = o Exchangeyogcurs between
blood flow the blood in the capillaries
: and the air in the alveolus,
so that blood leaving the
lungs has a high oxygen
content.

)
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-‘df‘): W . blood flow

\(:)xygen-poor blood)

blood flow

(oxygen-rich blood)
o

capillary network of one alveolus




Gas Exchange



https://www.youtube.com/watch?v=Cqt4LjHnMEA

lobes

lobules

bronchiole alveoli

pleural membrane

® Parietal pleura-on walls of thoracic cavity
O ® Surface tension holds the 2 pleural layers together
/O Lungs CC review Part 1 #31


https://www.youtube.com/watch?v=bHZsvBdUC2I&t=3s&ab_channel=CrashCourse
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https://www.merckmanuals.com/en-ca/home/multimedia/video/pneumothorax




ventilation

thoracic cavity

Intercostal muscles
Diaphragm

* Lungs adhere to the thoracic wall due to surface tension

between pleural membranes


https://www.youtube.com/watch?v=wc2K1Olt4Q8&ab_channel=AlilaMedicalMedia

Diaphragm flattens
External intercostal contract elevate
Increases volume

expand

eric pressure

Inhaling and exhaling



https://www.youtube.com/watch?v=MPovpAXcmIU&ab_channel=2D%263DAnimationandExplainerVideos

Diaphragm

External intercostal drop

Decreases volume

contract




THE MECHANICS OF BREATHING

igure 7.5 The mechanics
of breathing

pleural

. membrane
rib cage

intercostal intercostal
muscles i, muscles

diaphragm ' diaphragm
Rib cage moves up and Pressure in lungs Rib cage moves down Pressure in lungs

out. Diaphragm contracts decreases, and air and in. Diaphragm increases, and air
and moves down. comes rushing in. relaxes and moves up. is pushed out.

e Inhalation The intercostal muscles contract, lifting 9 Exhalation The intercostal muscles relax, allowing
the rib cage up and out. At the same time, the the rib cage to return to its normal position. The
diaphragm contracts and pulls downward. As diaphragm also moves upward, resuming its domed
the lungs expand, air moves in. shape. As the lungs contract, air moves out.




medulla oblongata

O ® Medulla oblongata is activated / deactivated by both

hemical and neural input




Directly

nervous response signals to




® Chemoreceptors

diaphragm intercostal
increases

increases

e whente oreceptors become

V inactive and bre g rates return to normal



High CO,

|

Chemoreceptors \

Medulla

VAR

Diaphragm Intercostals

Breathing Rate
Increases

Less CO,
absorbed in
blood inactivates
chemoreceptors



depressants

decreases
death

e info paper bags when

having an anxiety attack?



indirectly

carotid artery aorta

oxygen
O, decrease

medulla oblonga:

breathing movements,
O



Oxygen carotid aortic
bodies low

medulla
oblongata

intercostal thing movements
® this will of oxygen in the blood

* the O, receptors are called into action when O,
levels fall and CO, levels remain in the rane



e opposite
anied by high

tiate breathing

O| oning occurs, CO (carbon
monoxide) compe’res with O, on the binding sites of the
hemoglobin molecules in ’rhe blood. This reduces the O, levels
in the blood, stimulating the oxygen chemoreceptors to ini’ri te
breathing movements




Low Blood O,

Chemoreceptors in
arteries 4\

Medulla

/ \

Diaphragm Intercostals

Breathing Rate
Increases

absorbed in
blood inactivates
chemoreceptors



Tidal volume

Vital capacity

spiratory Reserve volume

®* Amount of air broug'r in above tidal volume
@ ®* Normally about 2,900 ml



Expiratory reserve volume

Residual volume






Figure 7.6 This
graph shows typical
values for human
vital capacity: the
maximum volume of
air that can be moved
into and out of the
lungs during a single
breath. The pattern
of this graph is called
a spirograph.
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5 volume volume
expiratory
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volume volume
Time (seconds)
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https://www.youtube.com/watch?v=QJcAJHFqXZg
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TERNAL AND INTERNAL RESPIRATION
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Internal Respiration

A gystemic capillaies, HbO, ngide red blood calls
bacomes Hi and 0. Hb now combines with H® 1o
fomm HHb, O leaves red blood cells and capllaries,

External Respiration

A pulmonary capillaies, HCO,™
is convarted inside red blood cells
to H; 0 and COy. CO, leaves red
bigod cells and capilaries.

Al pulmonary cagillanes, O
anlars red biood cealls whare i
combings with Hb 10 ferm HE0, .

capilanes

Al sysieric capillanes, GOy enlers red blood calls.
Some combinas with Hi to form HBCO,. Most is
comveried bo HCOy™, which i carmed in tha plasma.




External

alveoli

the capillary

’,_ e --'5-‘5_5:'
- (T —
lung capillary alveolus
Cross-section of lung tissue
/Q Partial pressure and respiration



https://www.youtube.com/watch?v=332FPuvNXZU

Internal

muscle cell tissue capillary
Cross-section of muscle
tissue
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COMPONENTS OF BLOOD

plasma 55%

white blood cells
Figure 8.15 The three and platelets 1%
main components of blood
can be separated using
a special medical device red blood cells
called a blood centrifuge. 44%

hen the blood is

separated, it briefly settles
into layers, as shown here.




alveoli extracellular

diffuses

plasma

in blood plasma
molecules

s to carry 70 times more
oxygen than nemoglobin

® You would only be able to maintain life for about 4.5

seconds without hemoglobin (we can go without oxygen for
about 5 minutes!)



hemoglobin

dissolved bicarbonate ion

convertedto - - - (H,CO,) in a reaction that

is catalyzed by (an enzyme)
d molecules forming bicarbonate ions
and (which bind to hemoglobin to form HHb)
/O ® bicarbonate diffuses out of RBC into the plasma



Co,

alveoli

Bicarbonate ions hydrogen ion '
carbonic acid

= ratio of carbonic
an acid-base balance in
the blood, helplng to keep the pH at a level where

the body's cellular functions are most efficient



tissues

 CO, + H,0

carbonic anhydrase




hemoglobin diffuse

buffer ch

deoxygenated
rom the

blood bufferingi s =11 R e Mnlelltifelly
blood pH |






Tonsillitis

bacterial

viral

Laryngitis

become inflamed and do not vibrate properly.

> voice sounds hoarse



Bronchitis

bronchi
more
narrow

acute

chronic

chronic sronchi can become

The most common cause of chronic bronchitis is smoking.



Pneumonia

lungs

viral bacterial



Pleurisy

pleural membranes

lubricating

= difficult
5 MCI)’ b CAUSE

® Characterized by a localized sharp, stabbing pain
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http://www.lakeridge

Lung Cancer

eproduction of slides, acknawledgement of the editors and
clinical departmeants is appreciated.

\ http://www.ecosur.mx/tuberculosis/Tuberculosis-4.jpg

/7 e Tuberculosis
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