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Medulla

Pontine
respiratory
— Apneustic center group (PRG)

— Pneumotaxic center

Ventral respiratory 1 )
group (VRG) . & Dorsal respiratory

group (DRG)

Medulla

Accessory respiratory muscles

Internal intercostal muscle

External intercostal muscle
Diaphragm
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Central chemoreceptors

* Central chemoreceptors:
 Site: medulla
e Stimuli: H+ ion concentration in the CSF

* H+ ion can not cross the blood brain barrier,
but it increases in the CSF secondary to
TMPCO2 in the blood, which pass through BBB
to the CSF

* |t sends simulatory impulse to stimulates
ventilation
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Rib cage gets

Rib cage ' . R
xpands as 4 2 smaller as
rib muscles A rib muscles

ontract '

INHALATION | EXHALATION
Diaphragm contracts Diaphragm relaxes
(moves down) (moves up)




Muscles of Respiration

Muscles of inspiration Muscles of expiration

Sternocleidomastoid

Scalenes

External intercostals

Internal intercostals .
Internal intercostals

External abdominal oblique

Internal abdominal oblique

Transversus abdomi

Rectus abdominis
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Lung Volumes and Capacities
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Letrig Volumes and Capacities

e

Abbwmfx‘on

angzaf Adult Value

Tidal volume
inspiratory teserve
volume
Explratory reseeve
vihume
Restdual volume
Insplratory capacity
Functional tesidual
capacity
Vital capacity
forced exhaled volume
In 1 gec
'Total fung capacity

Vy
ny
iRV
RV
Ic
FRC

ve
FEV,

_ 500t

500 ol (6-8 mikg™)
3000 mit

1200 ml

1200 ml
3500 ml
2400 mi

4500 ml 60-70 mi-kg™")
80%

oo o Wy




Spirometry: Obstructive Disease

FEV, = 1.8L
FVC =3.2L
FEV,/FVC = 0.56

~ Obstructive

2 3 4

Time, seconds




Time (sec)

.
™

(7) awnjop




Volume (Liters) Volume (Liters)

Obstructive

[
6
Time (seconds) Time (seconds)

FEV,=40L FVC=50L FEV,=12ZL FVC=30L
4.0/5.0=80"% 1.273.0=40"%
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Lung-Chest Wall Pressure-Volume Curve

Emphysema
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Normal 3.9
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Blood flow

15N
FIGUNKE 246
l.' 'l

SRR he model of the lung, which explains the uneven distribution of blood flow in the lung. The
By el |s that both alveolar and pulmonary venous pressures affect capillary perfusion
BB I (e patient who is lying supine, the three lung zones, obeying gravitational laws, occur
M L8NG IR0 o that shown above. See text for explanation. (Modified from West J8, Respiratory

W e Eventialy, 2th ed, Philadelphia: Lippincott Witliams & Wilkins, 2004.)
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PARTIAL PRESSURE OF GASES
(Approximate values in mm Hg)

f Inspired (Dry Atmosphaeric) Air

: Yo of Partial

‘ total gas pressure
Oxygen (O5) 20.9 1598.0
Carbon dioxide (CO.) Q.03 Q.3
Nitrogen (N2) 79.0 600.0
Water vapor (HzO) 0.5 4-5.7

i (variable)

P8 = 760 mm Hg

Humidified Tracheal Alc
(760 — 47 = 713 mm Hg)
: Po, 150.0(713 X 0.21)
| Pco, 0.3
| PN2 563.0
PHLO 47.0
P~ 760.0 mm Hg

O e e s STy Tu———

I Gas diffusion across

alveolar-capillary
Venous Blood membrane Arterial Blood
: Pvogs 40.0 - : FPao, 895.0
Pvco, 46.0 [T ' Pulmonary circulation e Paco, 40.0
pH 7.36 | __—— 7 pH 7.4
' >4 \
= Systemic circulation Bronchial circulation TN

returning to heart in the lungs To body organs

Q1
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