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Zi?;,.:’% THE HUMAN RESPIRATORY SYSTEM

» Respiratory system forms the path through which the

» Exchange of gases during internal and external
respiration is the major function of respiratory system

» The system also filters, warms and humidifies the
inhaled air

» The system includes vocal cord — produces sound

» Lungs controls body PH level
» Olfactory bulb helps in smelling
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» The human cells need continuous supply of oxygen for
its proper functioning

» Also it eliminates CO2 (carbon dioxide) as metabolic

waste product

» The

takes place during the respiration ‘
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ANATOMY of “Respiratory Tract”
can be divided into two groups

“STRUCTURALLY”

The Upper Respiratory Tract The Lower Respiratory Tract

* Nose
* Nasal cavity
* Sinuses

* Pharynx

* Larynx
* Trachea
* Bronchial Tree

* Lungs

19BMT201/HAP/UNIT-2/Mrs. J.Jareena AP/BME




The organs of the “Respiratory Tract”
can be divided into two groups

“FUNCTIONALLY"
The Conducting Portion The Respiratory Portion
- system of interconnecting - system where the exchange of
cavities and tubes that respiratory gases ocours

conduct air into the lungs

* Nose * Bronchioles
* Pharynx * Alveolar Ducts
* Larynx * Alveol

‘ * Trachea

* Bronchi
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2
®  Nose
L

Also called external nares.
* Divided into two halves by the nasal septum.
* (Contains the paranasal sinuses where air is warmed.

* Contains cilia which is responsible for filtering out foreign
bodies.

Nose and Nasal Cavities

Frental sinus Nasal concha Sphencid sinus

Middie nasal concha Internal naris

Inferior nasal
concha

Extemal naris :
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= Internal nares - opening to exterior
= External nares - opening to pharynx

» Nasal conchae - folds in the mucous membrane that
increase air turbulence and ensures that most air contacts
the mucous membranes

Provides and airway for respiration
= Moistens and warms entering air
= Filters and cleans inspired air

= Resonating chamber for speech

- detects odors in the air stream
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" Pharynx i

Common space used by both the respiratory and digestive
systems.

» Commonly called the throat.

= Originates posterior to the nasal and oral cavities and extends
inferiorly near the level of the bifurcation of the larynx and
esophagus.

= Common pathway for both air and food.

= Walls are lined by a mucosa and contain skeletal muscles that
are primarily used for swallowing.

= Flexible lateral walls are distensible in order to force swallowed
food into the esophagus.
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Three Sections of the Pharynx

* Nasopharynx

= contains the pharyngeal tonsils (adenoids) which aid in the
body’s immune defense.

* Oropharynx

* back portion of the mouth that contains the palatine tonsils
which aid in the body’s immune defense.

* Laryngopharynx

* bottom section of the pharynx where the respiratory tract
divides into the esophagus and the laryinx,

Nasopharynx

Oropharynx

laryngupharynx
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Larynx

Voice box is a short,
somewhat cylindrical
airway ends in the trachea.

* Prevents swallowed TS
materials from entering the
lower respiratory tract.

» Conducts air into the lower
respiratory tract.
* Produces sounds.

* Supported by a framework  Ligament
of nine pieces of cartilage

(three individual pieces anc

three cartilage pairs) that

are held in place by

ligaments and muscles.
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Trachea

A flexible tube also called windpipe.

Extends through the mediastinum
and lies anterior to the esophagus
and inferior to the larynx.

Cartilage rings reinforce and
provide rigidity to the tracheal wall
to ensure that the trachea remains
open at all times.

At the level of the sternal angle, the
trachea bifurcates into two smaller
tubes, called the right and left
primary bronchi.

Each primary bronchus projects
laterally toward each lung.

Trachea
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% Lungs

= Each lung has a conical shape. Its wide, concave base rests

upon the muscular diaphragm.

= [ts superior region called the apex projects superiorly to a

point that is slightly superior and posterior to the clavicle.

= Both lungs are bordered by the thoracic wall anteriorly,
laterally, and posteriorly, and supported by the rib cage.

= Toward the midline, the lungs are separated from each

other by the mediastinum,
= The relatively broad, rounded surface in contact with the ‘

thoracic wall is called the costal surface of the lung.
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Windpipe
(trachea)

Lungs

Left lung
- divided into 2 lobes by oblique fissure
- smaller than the right lung
- cardiac notch accommodates the heart

Right lung
- divided into 3 lobes by oblique and horizontal fissure
- located more superiorly in the body due to liver on right side
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Pleura

» The outer surface of each lung and the adjacent ime.. ..
thoracic wall are lined by a serous membrane called pleura.

* The outer surface of each lung is tightly covered by the
visceral pleura.

= while the internal thoracic walls, the lateral surfaces of the
mediastinum, and the superior surface of the diaphragm are
lined by the parietal pleura.

* The parietal and visceral pleural layers are continuous at the
hilus of each lung

Pleural Cavities

The potential space between the serous membrane layers is a

‘ pleural cavity.

* The pleural membranes produce a thin, serous pleural fluid that
circulates in the pleural cavity and acts as a lubricant, ensuring
minimal friction during breathing,

Pleural effusion - pleuritis with too much tluid
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Trachea (windpipe)
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Alveoli

' Structure of alveoli " i
» Alveolar duct : L Fepitey
» Alveolar sac T
» Alveolus >

» Gas exchange
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Respiratory Membrane
(Air-Blood Barrier)

» Thin squamous epithelial layer lining
alveolar walls

» Pulmonary capillaries cover external
surfaces of alveoli
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Respiratory Membrane
(Air-Blood Barrier)
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Figure 13.6
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ffv Wy ~Component Structure Function N\
=)

oy R , . |*Small flap of cartilage Prevents food entering the
s Epiglottis trachea
*Tube which carriers air Also known as the wind pipe;
*Covered in hairs (Cilia) passage for oxygen to travel

Trachea |.g5,rrounded by C-shaped cartilage |through
rings (Protect)

*Cartilage rings Splits trachea into two tube to
Bronchus |*Smooth muscle allow oxygen in right and left
lungs
*Further division of bronchi Allows oxygen to filter into
Bronchioles |*Very narrow fubes alveoli
*Lead to alveoli
*Air sacs Site for exchange of gasses
Alveoli *Thin walls

*Muscle that sits underneath lungs |Enables thoracic cavity to be
Diaphragm |*Attached to the ribs and sternum  |increased and decreased
*Base of thoracic cavity

*Muscles that sit between the ribs |Enables thoracic cavity to be

Intercostal |.Internal and external increased and decreased
muscles 19BMT201/HAP/UNIT-2/Mrs. J.Jareenp AP/BME / 20
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Sequence of events

@' Inspiratory muscles
contract (diaphragm
descends; rib cage rises), -

(2) Thoracic cavity volume
increases.

Y

&) Lungs are stretched;
intrapulmonary volume

/
increases. :
intercostals
@) Intrapulmonary pressure \ contract.
drops (1o -1 mm Hg). g

T 4
g

(5) Air (gases) flows into A
lungs down its pressure a ' Diaphragm
gradient until intrapulmonary moves inferiorly

pressure is 0 (equal to 193MT201/HAP/UN|T-2/@%'£MWBME

atmospheric pressure).
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@ Inspiratory muscies relax

(diaphragm rises; rib cage
descends due to recoil of
costal cartilages).

@ Thoracic :mmy volume
creases.

\J
(3) Elastic lungs recoil

passively; intrapulmonary
volume decreases.

(4) Intrapulmonary pressure
rises (1o +1 mm Hg).

(8 Air (gases) flows out of
lungs down its pressure

gradient until intrapulmonary
pressure is 0. G 19BMT201/HAP/UNIT-2
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Air entering lungs

Ribs and
sternum w_ Volume of
raised thorax
=% increased

v

Diaphragm ||
contracted |

(@)

Air cxpcllc:i from lungs

Ribs and l
sternum " ‘&
returned to \‘\ Voliineial
original ~ 7 N Wunes
position N UIOEaA
1 decreased
“a

anism of Breathing

iration
aation

ib cage
xpands as
rib muscles
icontract

-----

INHALATION
Diaphragm contracts
(moves down)
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Rib cage gets - I
smaller as Air
rib muscles exhaled

EXHALATION
aphragm relaxes
(moves up)
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FUNCTIONS OF THE
RESPIRATORY MUSCLES

Air flows out

No air movement

|

(1) Relaxed state
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“Honrespiratory Air Movements

+ Can be caused by reflexes or voluntary ac ions

- Examples )

—

w Cough and Sneeze e Clears _ - ::-“ _}‘Ju.‘,'“": ?mh :

- Laughing
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External Respirati

» Oxygen movement into the blood

» The alveoli always has more oxygen than
the blood

» Oxygen moves by diffusion towards the
area of lower concentration

» Pulmonary capillary blood gains oxygen
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fg% External Respiration

o Carbon dioxide movement out of the
blood

» Blood returning from tissues has higher
concentrations of carbon dioxide than air in
the alveoli

» Pulmonary capillary blood gives up carbon
dioxide

» Blood leaving the lungs is oxygen-rich
and carbon dioxide-poor
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= I Gas Transport in the Blood

» Oxygen transport in the blood

» Inside red blood cells attached to
hemoglobin (oxyhemoglobin [HbO,])

+ A small amount is carried dissolved in the
plasma
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@‘? Gas Transport in the Bloc

» Carbon dioxide transport in the blood

» Most is transported in the plasma as
bicarbonate ion (HCO;")

» A small amount is carried inside red blood
lls on hemoglobin, but at different binding
s than those of oxygen
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Internal Respiration

» Exchange of gases between blood and
body cells

» An opposite reaction to what occurs in
the lungs

» Carbon dioxide diffuses out of tissue to
ood

ses from blood into tissue
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car-
acid  bonate

Red blood cell
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VENTILATION PARAMETERS

A. Lung Volumes

1. Basic volumes:

a. lidal Volume (VT, TV): volume of gas exchanged each breath; can™
change as ventilation pattern changes .(500 ml)

b. Inspiratory Reserve Volume (IRV): maximum volume that can be
inspired, starting from the end inspiratory position (potential volume
increase at the end of inspiration).(3000ml)

c. Expiratory Reserve Volume (ERV): maximum volume that can be

expired, starting from the end expiratory position (potential volu me:_

decrease at the end of expiration)(1200ml) -
M

d. Residual Volume (RV): volume remaining in the lungs and airways
following a maximum expiratory effort (1300 ml)

—
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002. Capacities:combined volume st

a. Vital Capacity (VC): maximum volume of gas that

can be exchanged in a single breath
VC=TV+IRV+ERV (4700 ml)

b. Total Lung Capacity (TLC): maximum volume of
gas that the lungs(and airways) can contain
TLC=VC+RV =TV + IRV + ERV + RV
(6000 ml)

c. Functional Residual Capacity (FRC): volume of
gas remaining in the lungs (and airways) at the end
expiratory position

FRC=RV + ERV (2500 ml)
d. Inspiratory capacity (IC): maximum volume of
gas that can be inspired from the end expiratory
position .

RV i~
IC
i
10 —
ERV
P'
: 1 FRC pa
RV r
y L _dy
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