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Bronchial Circulation —> %4 8randi/Biondoh
Arises from the aorta. wst fym PUMIY Gtk . SFONC

Part of systemic circulation (oxygenated).

Receives about i ar output

Supplies the supporting tissues of the including the
connective tissue, septa, and bronchi.

It empties into the pulmonary veins and eventually into
left

greater by 2 doy

The

cardiovascular systems are working:
K ‘\"4 Ventilation: Perfusion Ratio (V/Q).
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Pulmonary Edema

— lymphatic pumping
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ALVEOLAR and “EXTRA-
ALVEOLAR” VESSELS
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Hydrostatic Effects on Blood Flow
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Ventilation/perfusion
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Ventilation/perfusion

1 VAAQ i the Upper and Lower Normal Lung

* Upper part of the lung
21 blood flow ond lessverttion bt blood flow i,
ricarably es then ventlo

+The bottom of the lung.
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Figure 13.23: Local
controls to match
airflow and blood flow to
an area of the lung.
€O, acts locally on
bronchiolar smooth

and 0, acts locally

muscle to adjust

entilation and perfusion.
pectively, to match

airflow and blood fi
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Diffusion Capacity of The Respiratory Membrane
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Basics of the Respiratory System
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Uptake of Oxygen in Lungs

R0 P s ST o

L e wilel
oG

e V2

Tzuu/‘ e-

2. Low VA/QUin the base of the ung.

om/ X
anuﬁ)\) \U_ : ) 2 7,77

BV D

[Spezapm)
CEA e 55722
\ R Np

(O zag, =5\ o Nk 5=

Hransport i arterial Blood & Pulmondty shunt flow

PR *

TS =
T
[ e

cpaty = kfﬁ/gﬁf:

it Pk A




MiVlar jery¢

Alveolar and Blood Gases

Alveolar and Blood PO,

/PN

Hemoglobin 3
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Alveolar and Blood PO,

Arterial PO, is166.mmHg and content is 20 ml O,/dl.
What is Emeri)ﬂ/l’():.\i of all of the red cells are removed?
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Hypothetical

Vhat happens to mixed venous PO, in an
person?
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Blood and Muscle PO,
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(Diffusion from peripheral capillaries)
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( HemogIoDIN s
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PO, in systemic circulation H .

Oxygen is always being used by the cells.

Therefore, the intracellular PO, in the
peripheral tissue cells remains lower

Increased Blood Flow to Tissue

Normal blood flow
it < 1 blood * 5 lit blood/min=

- 5 sumPhon i
0,/min...250 ml are consumed at rest (2

Utilization Coefficient or (Extraction ratio):
Is the % of blood that gives up its O, as it
passes through tissue capillaries. Normally is
25%. In exercise 75% - 85%. In some local
tissues with extremely high metabolic rate —
100%.
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o geT

a xercise until it
limits VO,max...lung? CVS? m

+ Inereased cardiac output and thus muscle blood flow and extraction|
ratio...all make more O, available to the exercising i

~ Opening up of additional capillaries

~ Better ventilation/perfusion match

+ Equilibration even with shorter time
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GAS CONTENT OF BLOOD

One DL of Blood Cont¥ins 15 g of Hemoglobin
One DL of arterial Blood Contains 20 ml of O,

Arterial Blood
(PO, 95 mm Hg;

PCO, 40 mm Hg;
Hb 97% Saturated)

Venous Blood
(PO, 40 mm Hg;
PCO, 45 mm Hg;

* Hemoglobin l/

— One gm of Hb can bind reversibly 1.34 ml of O,

— Normally in male adult we have
+ 15 gm Hb/100 m! blood that can bind:
+ 20 ml 0, /100 ml blood (1.34 * 15)
— Anemic
+ 10 gm Hb/100 ml blood binds only 13 ml O, /100 ml
blood

Since solubllity of O, in blood s low then the amount
transported, as dissolved O, Our body provides a
mechanism for transporting Oy. the O, binding protein (Hb),

+ Adult (A) HbA o a=141 145 MW
64.450

+ Fetal (P) HbF oy, 2% of normal blood. y chain
doesn't bind 2,3,0PG...the curve i shifted to the left.
Sickle (5)Hb® o
Hb(A,) 2% of adult Hb.

S Hb w20, DB o = o lac

Sor X

——Seymer BTN and Unloading

(~Deoxyhaemoglobin
Mol weight: 64 460 | —— —

> JF - 2 /
Relaxed binding structure " Tight b}n‘dmg'smrﬂu re
3 The total amount of Oxygen carried by Hb in blood depends upon:
The percentage saturation of Hb.

s The amount of Hb in the blood.

Hemagiotin

Law of dissolved gases

e p < 53
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+ Right shift occ:

effect
— 1PaCO, or 1 arterial H-> | affinity for oxygen or

Shifts of Dissociation Curve

s at tissue level...Bc

hr’s

s occur at the tissue level
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Right Shift of Dissociation Curve

Percent Saturation
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Left Shift of Dissociation Curve
Bohr’s effect

Haldane Effect

w lm!\ of th
‘Transport of Carbon Dioxide

Calculations

ume Hb is 10 gmy

+ 100% saturation give a contentof 134 mu/d RS
blood =
]
/di R
d venous content of 8.4 ‘“:ﬂ,m

ml/dl
* Saturation is now 8.
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Blood and Muscle PCO,

Diffusion of Carbon Dioxide
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Increased Oxygen Delivery to Tissue

+ Two means by whic delivery to tissue
can be increa
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