Respiratory System

Chapter #16

LAB NOTES: Record your diet for two full days.
One weekend & one week day would be best.
This information will be used in the NutriCalc



A) FUNCTIONS

-gas exchange (O, in & CO, out)
-acid:base balance (maintaining pH balance in body)

There are two parts to respiration:
1) External = exchange of gases b/w atmosphere & blood

2) Internal = exchange of gases between blood & tissues



B. ORGANS

1) Nose - separated from mouth by hard & soft
palates

a) warms, moistens, filters air (hair +
mucus)

b) Important as a

Upper Respiratory Tract (1)

c) Important for

Frontal sinus

Name the 4 paranasal sinuses. Hord palato
Uvula
Tongue
Epiglottis
Hyoid bone
Larynx

Trachea




B. ORGANS

2) Pharynx:
-al so called nthroato
-common chamber for respiration & digestion

-3 sub-divisions: nasopharynx; oropharynx;
laryngopharynx

Upper Respiratory Tract (1)

Frontal sinus

Nostril
Hard palate
Uvula
Tongue
Epiglottis
Hyoid bone
Larynx

Trachea




3) Larynx (voice box) A made of cartilage
thyroi d cartilage = the Ac
-cricoid cartilage at the bottom
-epiglottis (cartilage inside) blocks fluid & food
-hyoid bone (anchors muscles of tongue)
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Swallowing

Thyroid cartilage moves up.
Epiglottis covers opening to trachea.




3) Larynx (voice box)
-vocal chords suspended inside for sound production.
-glottis = the opening

What would you call the inflammation of the larynx?
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4) Trachea (windpipe)
-flexible tube (2.5 cm x 12.5 cm)
-carries air to lungs
20 NCo shaped rings to pre
why do you think the rings
-lined with cilia to remove debris
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Trachea
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S)

Bronchi

-branches from the trachea to the lungs
-as bronchi split they become smaller and smaller
-surrounded by hyaline cartilage plates
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S)

Bronchioles

-eventually there is no more cartilage = bronchioles
-bronchioles are surrounded by smooth muscle only

-bronchioles changes size in response to ANS
stimulation.
-NOTE: _asthma mainlv affects hranchiales
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6) Alveolar ducts & Alveoli
-alveolar ducts = connect the bronchioles to the alveoll

-alveoli =-tiny, grape like chambers (~300 million/lung!)

-site of gas exchange

-single cell layer thick (like what other
structure?)

-How many layers of cells b/w air & blood in
alveoli?

Capillary Blood flow Blood flow

Bronchiole ResDi network on
espiratory  pyimonary surface of

bronchiole arteriole alveolus

Venule
Alveolar

epithelial)
alveolar

(surfactant-
secreting)
alveolar
cell

Alveolar
duct
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/) Lungs - everything beyond the primary bronchi

-sponge like due to alveoli
-left lung 2 lobes, right lung 3 lobes (Why is this different?)

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Location of Lungs

Thyroid cartilage Trachea
Cricoid cartilage

Superior

Clavicle lobe of

Scapula

Superior lobe
of right lung

Middle lobe
of right

Inferior
lobe of .
Inferior

lobe of
left lung




/) Lungs(conodt)

-found in the pleural cavity, filled w/ serous fluid
-visceral pleura = wrapped around lungs
-parietal pleura = coats the thoracic cavity
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C. PHYSIOLOGY OF RESPIRATION

1) Respiratory Volumes & Capacities
-a respirometer can measure air flowing in & out of the lungs
-pul monary fAcapacitieso = sum

Tidal Volume(TV) = air that enters/leaves with every normal
breath

Vital Capacity (VC) = take t he
out

Residual Volume (RV) = air that stays in the lungs

Total Lung Capacity (TLC) =VC + RV
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2) Inspirationihow we get air into

-air Is forced in by atmospheric pressure (760 mmHg at sea
level)

-air moves IN when pressure inside alveoli < atm. pressure

How is pressure inside the alveoli reduced?
*by increasing the size of the thoracic cavity

How is the size of the thoracic cavity expanded?
*diaphragm contracts and pulls down
*external intercostal muscles contract A pulling ribs out
*pectoralis minor & sternocleidomastoid contract

Thoracic cavity expands A pressure dec. w/in alveoli (758 mmHQg)A air
I\



Inspiration and the Thorax
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3) Expiration - normally a passive process:

a) the diaphragm & external intercostal muscles
relax

b) alveoli (have elastic tissue) relax & get smaller
c) pressure goes UP in the alveoli (761 mmHQ)
d) airis pushed OUT into the atmosphere

Expiration can be active (force yourself to breath out):

a) contract abdominal and internal intercostal
muscles

b) this pushes intestines up into diaphragm
C) pressure rises inside alveoli, more air forced OUT
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NOTE: alveoli are lined with surfactant to reduce surface
tension & prevent the alveoli from collapsing.
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4) Gas exchange:

Oxygen: -moves by DIFFUSION from the alveoli to blood
-moves by DIFFUSION from arterial blood to tissues

Carbon Dioxide: -moves by DIFFUSION from tissues to venous
blood

-moves by DIFFUSION from venous blood to
alveol



Composition of Air

78%  Nitrogen

21%  Oxygen
0.04% Carbon Dioxide
0.96% Other gases

Each gas contributes to the pressure produced by air:

Total atmospheric pressure = 760 mmHg
Partial pressure of oxygen =160 mmHg

How do you figure this out?

/60 mmHg * 0.21 = mmHg




Alveolus

Net diffusion of CO, Net diffusion of O,

Blood flow
(from body tissues)
Capillary

Blood
flow (to
body
tissues

Fig 16.20



5)Gas transportation

a) OXYGEN (O,)

-most (97 to 98% +) Is carried bound to iron in
hemoglobin

-about 2-3% is dissolved in plasma

O, + Hb - Hb O, (oxyhemoglobin)
-what happens in the tissue?

O, + Hb « Hb O, (oxyhemoglobin)
-more O, Is released if:  -high CO,

-high temperature
-low pH (acidic)



How Is Oxygen Transported in Blood?
N\
4
/4
/

> Net
7 diffus
Alveolamwall of oxy

Reoggara ™™ Oxyhemoglobin
Blood flow molecule
(from body

tissues)

Net diffusion
of oxygen

Hemoglobin

Fig 16.21



50Gas transportation (conot

b) Carbon Dioxide (CO,)

- 23-27% attached to hemoglobin
(carbaminohemoglobin)

- 7-9% In the plasma
- mainly (64-70%) as a bicarbonate ion (HCOy)

Carbonic
Anhydrase
CO, + H,O > s HCO, + H
carbonic acid bicarbonate ion
N i
—

|l n ribcos




Carbon Dioxide Moves from Tissues to Bloc

Tissue cell

Tissue Cellular CO,( o

P.. =45mmHg

Co,

7 -:?: )
v
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. wnth hemo- CO,+H,0~

i *Hch .
Blood flow ~globin to form  HCO; Tl Blood flow

from systemic \carbamino- 7/ to systemic
arteriole hemoglobin - HCO;* venule

Red blood cell Capillary wall

Fig 16.22




Carbon Dioxide Moves from Blood to Lung

Pulmonary
vein

Pulmonary
artery

Red blood cells

In the alveoli, CO, from each of the 3 sources moves out of the

blood and we breathe it out!

Similar to Fig 16.2:



50)Gas transportation

c)CO (carbon monoxide)
-odorless & colorless gas
-produced due to incomplete combustion
-poisonous A it binds with Hb at same site as O,
-competes and prevents oxygen from binding

Carbon
Monoxide

Detector

What to do: -call 911 (they need pure O,)
-move to fresh air environment
-consider purchasing a CO moni

(con




6) Regulation of respiration: (nervous & chemical)

a) nervous system regulation:
1) BRAIN-controlled mainly by medulla oblongata
-and also by the pons

| > — Widbrain
‘ Pneumotaxic area

-~ ~—Pons

, l l Medulla oblongata

Ventral respiratory group F|g 16.16

rhythmicity ) Dorsal respiratory group

area



a) nervous system requlation( conot ) :

2) INHALATION REFLEX:

medulla sends info to muscles via phrenic nerve

|

diaphragm g external intercostals

|

Inspiration

Lungs expand and stretch receptors in alveoli are stimulated

contract




6) Regulation of respiration:

NOTE: the inhalation reflex results in constant, subconscious cycling

,— Respiratory center
Spinal cord

Inflation Reflex
TON®
Sensory pathway—-\x! @, Motor pathways

\ 'u/"l
Vagus nerve '

External

. AP , ~' / intercostal
Phrenic nerve ——&——+— [~ | muscles

Intercostal

Stretch
receptors

Diaphragm




b) chemical regulation
I Medulla oblongata monitors CO, & H* ions in CSF (always)
I Carotid & aortic bodies monitor O, ions in blood (back up)

CO, +H,0A H,CO; A HCO; + H*
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D. ABNORMALITIES



1) Asthma -bronchioles constrict & expiration Is
labored

-often an allergic response (dander,

pol |l en, e&)
-may get worse with cold weather, vigorous
exercise or stress

-wh at Il S I n the NI nhal e
help?

‘\ Inflamed
airway




2) Emphysema (to inflate)

1 oss of elasticity I n the

-major cause = smoking (exposure to other chemical
vapors can also lead to
emphysema)

this I s a progressive di s




5) Hyaline membrane disease (respiratory distress
syndrome)
- primarily a disease of premature infants (lack of surfactant)

-can use nNnPositive End Expir

surfactant




6) Smoking (#1 preventable cause of death!)
-anaesthetizes cilia A why is this bad?

-Irritates mucous membrane A more mucous A N s mo k e 1
cougho

-emphysema, bronchitis, asthma

-coronary artery disease, hypertension (nicotine = stress
response)

-addictive (nicotine)
-side-stream smoke is even more dangerous



