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- The Respiratory System
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IEXDISIn oW the Upper respiratory tract filters,
ejstens, and directs air.

J De:-"" the composition, structure, and

iURCtion of the lower respiratory system.

_\)_J_ ESCI‘Ibe how. the mechanical action of

g_,:-., ﬂlareathlng moves gases into and out of the
-~ lungs

4, Explain how gases are exchanged between the
respiratory system and the environment.
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Us u v factors that affect the rate of
t4on

lfy diseases that are associated with
je e hresplratory system.

. Identify technologies used to identify

=

-_.;,__ “and treat diseases and disorders of the
‘ respiratory system.
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RESPINALoN actually Invelves'a 4 -Stage Process:
; D’r-ﬂju — the movement of air into & out of
SN Uings

P Extennal respiration — the exchange of oxygen
“and carbon dioxide within the lungs

—nternal respiration — the exchange of oxk/)gen
ﬁf‘ == ~and carbon dioxide within the blood and body
- tissues

4 Cellular respiration — the oxidation of glucose
for energy
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RESPIratery: Structurés

nasal passages —_ B\
nostril —_

pharynx

epiglottis
glottis
larynx
trachea

bronchus

thoracic
cavity

bronchioles —/
diaphragm —_

Figure 7.2 The structures of the respiratory tract provide a
passageway for air to move from the external environment to deep
within the lungs, where external respiration (gas exchange) occurs.
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Respiratory: Structures.

Alr @)rj"- Via the nasal cavities and mouth

SRliiENasall cavities contain hairs and mucus
rrurﬂ fiaps particles and keeps cells moist

. ,'_' 1e same time, the large number of
blood vessels |n5|de the nose also warm
the InNncoming air

“e The air then travels through the 3
which separates the
and the esophagus
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SAVVen eating,
Snplarded flaprof

Ganulage called tﬁ@-’
epJJJJrr coversthe

WCCE a L0 prevent
fvodifiiom entering

SO0 ‘and drink that
=enter the trachea
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— stimulates that

.l—-'._-..

~ lines the respiratory
tract, producing a
cough



BEYORGLthe pharynx is, the
eormposed of thTﬂqeets Jj f elastic

[Icfzrr] er IS}
2 Wrleplells passes past the larynx, sounds
elfe ,)re yduced (these are the vocal cords)

J Jl ,ng speech muscles contract and
=1 nove these cords closer together

—=. Males have thicker vocal cords, which
results in a deeper voice




| Thgé_ungs-—.f" —

fiielungsianesurroundedibystheipleuralie
IEMBIaNE, Which'attaches the lungs to the
tiloreie]e “Cavity
e r chea branches into two , one for
eag .ung

Slhese bronchi then continue to branch into
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: ;_‘_‘-.{The"bronchioles, unlike the bronchi and trachea,
lack rings of cartilage

® Smooth muscle can change the diameter of the
bronchioles



Alveoll

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

bronchiole
blood flow

blood flow
\(:)xygen-poor blood)

blood flow
(oxygen-rich blood)
o

<

capillary network of one alveolus



Gas,lzéchénge} -

JiiEralveoli' walls are very thin and are
J,JFFJJ ided by capillaries

2 C Jrr on dioxide and oxygen transfer
J' W een the alveoli and capillaries
eugh diffusion

You have about 150 million alveoli, whose
~ total combined surface area could cover a
tennis court!
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SEGhON ’
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piration

— Breath'ng_wz‘.

e

REGal that reathmg and resplratlon are
JJrrerr)rI

- Jre«- mg IS the mechanical action that
~J gsa|r into the lungs

-_-

eSplratlon IS the exchange of gases
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Sreathing,ar n‘d Muscles =

=

SPIEssure differences between the chest
(“:J\/]"F /'*3' 1d the atmosphere move gases

Ate and out of the lungs (atmospheric
r'- sure IS constant, but the lung pressure
: anges)

- Gases move from high pressure areas to
- low pressure areas

%’i‘"



SRVHERNOU INspire (_breathe.jn),.ﬂi,e" —
pressure inside the Tungs is lower than the

SiSide™ :
2 Wg) er}« /oU expire (exhale), the pressure

yWieslink the lungs is higher than the
~atn Gspherlc pressure

ﬂﬁe change In lung pressure is created by
== changlng the volume of the lungs

-® The , @ band of muscle beneath
the lungs, is responsible for this




Sihen you inhale, the diaphragm contracts
, = = "'
aiEfiattens, andithe lungs ex
SHINE atmOSpPhEeric pressure Is New. higher
el tine Iung pressure; and alr moves Into
g |Uplefs
SVhen you exhale, the diaphragm relaxes
faid becomes dome-shaped
= ®FAs a result, the lung volume is reduced

~ & The atmospheric pressure is now lower
than the lung pressure, and air moves out
of the lungs
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SAENdiaphragm IS aSS|sted W"

MOVEN ent of thﬂbs ~—
srebandsof

y Bgr\/\/ee ~ribs are bz
muscl_

- \/\/r\, ) 6u iInhale, these muscles pull the
5 Upwards and outwards (increasing
lgng volume)

:;When you exhale, the muscles pull the
Fibs inwards and downwards (decreasing
lung volume)

i| l-“ 'H 1)
I_\j.i”



Figure 7.5 The mechanics
of breathing

rib caQE/

air

pleural
~\ membrane

intercostal
muscles

diaphragm

Rib cage moves up and
out. Diaphragm contracts
and moves down.

Pressure in lungs
decreases, and air
comes rushing in.

o Inhalation The intercostal muscles contract, lifting
the rib cage up and out. At the same time, the
diaphragm contracts and pulls downward. As

air

intercostal
muscles

diaphragm

Rib cage moves down
and in. Diaphragm
relaxes and moves up.

Pressure in lungs
increases, and air
is pushed out.

G Exhalation The intercostal muscles relax, allowing
the rib cage to return to its normal position. The
diaphragm also moves upward, resuming its domed

the Iunis exiand, air moves in. shaie. As the Iunis contract, air moves out.
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Resp"z' me J"" '

o (o] d@_.n-: “always use your full lung volume
Whilebreathing

It C oL b dles need more oxygen, then our lungs
el ccommodate a greater volume of air

_.__H

— o The “normal volume of air that is exhaled and

fii’}jnhaled is known as our

_® The total volume of air that our lungs can
contain is known as our




RESPIFatory-\Volu mé J-"

o4l 'r SWolume of air that you can maximally

Il JJ@L aiter a normal inhale, is called the

inspirat

= " Ihe volume of air that you can maximally

g:f hale after a normal exhale, is called the

= —L -

-
_— —
_—

K The volume of air remaining in the lungs
after @ maximum exhale is called the
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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.

ogdraph:
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= 4'-_into the capillary while CO,
T-f;=moves In"the opposite direction

~ ® About 30% of the O, transfer
occurs through facilitated

lung capillary alveolus

diffusion to increase the rate of Crosssectivn or Iahg i
exchange



2 difftises out of the
= tissue and into the blood

muscle cell tissue capillary
Cross-section of muscle
tissue



Q) cls 'C‘O2 :I?rggégert in-tth%Bd“"

SNONIVALY6 off O5 1h the blood is dissolved'in blood
J)Lurr

> 9 of the 0, is bonded to hemoglobin
TIBIECL es

FHen oglobln allows red blood cells to carry 70
— tir IES more oxygen than cells without
= hemoglobln

- o You would only be able to maintain life for
about 4.5 seconds without hemoglobin (we
can go without oxygen for about 5 minutes!)
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n alserbe transported b
J"e"'n t-only abou

-arried in this fashion

b od plasma only carries about 7%
e CC)2

% of the CO, in your blood is in the
Tm of the bicarbonate (HCO; ion)
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| |0X|glg_& Blcarbmfgfé
Omisraddeditonater carbonicacidl

*’b‘[bod plasma
- o When the plasma reaches the lungs, the
hemoglobin gives up its H*, and the

seguence reverses — CO, is formed and
released



Voo ’ESp‘if-amtl;lealth} —

%J,)Jr“ ory health problems can be
[GERnL rJrr ‘as conditions that affect either
L up )PEr respiratory tract, or the lower
Sfesp |ratory tract

e,
il

any disorders are preventable —
: 'partlcularly those that are caused by
smoking
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BPPErRespiratory Infections

P Tong’ This is caused by bacterial or
Viraltinfections. Typically, bacterial
Jr : tlons are treated with antibiotics.

)J-z ryngltls This is an inflammation of

- -r'_ -
B i

— the larynx caused by infection, allergies,
= “for straining of the voice. As a result, the
- vocal cords become inflamed and do not
vibrate properly.
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D’rJnP" S:
Tl J an Inflammation of the bronchi.

rr Gal Jbe classified as acute (usually a bacterial
| ectlon) or chronic (caused by irritants).

_ u_rlng chronic bronchitis, the cilia lining the
bronchl can become damaged.

-®  [he most common cause of chronic bronchitis
IS smoking.
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2o PReumonia
S AN condition Wheresthe alvem

md

< (N,]J‘] fvg\,"r fL = PP- U A\ _-d
(epular), or be found In smaII patches

('JrJr hial)
Leje)t ilar pneumonia is caused by bacteria

d IS typically more serious than viral
' neumonla

'There are vaccines for bacterial pneumonia

e AIDS patients often die because of a rare
bacterial form of pneumonia
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) Fr]JJ\'« wellingjofithe plec
PRVay: be caused by infection, blood clots,
Ol Wm

J r\ common symptom is a localized sharp,
< abblng pain

- -
’ o — -
=

= +:-Treatment of pleurisy often focuses on

= =

g

E—

| j' - reducing the swelling
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EMPhYSEma s SS of elasticity: inthe
gIVED!ITWall™=
ASial result, the surface area for
JJJJ s ion is reduced

oY) OS =cases of emphysema are associated
—= |th “smoking
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:";‘ result, the normally runny mucus in
the lungs becomes very thick and cannot
~ be expelled



asthma.. ) ___‘.".5—
gihis is a chronic'obstructive disease
WHIGChHeducesthexdiameternofities ..
pronchi & bronchioles

ERvirenmental triggers and stress can

Jf'r'-’ -‘”"‘cause asthma attacks

= --*Most of these drugs are administered
through inhalers which produce a mist or
fine powder that contains the drug



Exencise Induced Bronch sgagm}"

JHHIS _cc_)ndltlonfpﬁtlces Symptoms
S]ff“" teYastimamwhichrare only brought

Or) J eXGI’CISE

fn st cases, dry, dusty and cold
|ronments trigger this condition

o= atlents with EIB can use bronchial

—

-s.;_-_u = dllators before exercise to avoid
symptoms
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ancer) trigger the productlon of tumors
~in the lungs

-® (Carcinogens are found in cigarette
smoke, but also include asbestos and
radon



JEchnologies for De"tectlon and

Jréatment of I:’Eﬁg Disor

DIdnosis of disorders such as cancer, and
SOmE other infections (such as inhalational
Sl ax and tuberculosis) are typically

cle)s _e usmg X-rays and CT scans
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eproduction of slides, acknawledgement of the editors and
clinical departmeants is appreciated.

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

e Tuberculosis
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SADINAsanalysis,.can be used tQ_Lc_Iggt-iFWf"‘a-
genes for cancer are present.

MEclicErSIcantbertieatediniseveraliways;

EIlding radiation therapy and

SHEMONEraPY

ifi'some cases, liposomes (small, hollow

E5ACKsS of lipids) are filled with cancer-

— — fighting drugs

~ ® These liposomes follow the spread of the

cancer cells and attack them before they

start new growth in a new area of the
body
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