oo . Mammalian lungs
L7 o exchapge gases only at
2\ alveoli

“=+ Alveoli are blind-ended
sacs one cell-layer thick
; s that lie next to
% E‘ capillaries that have
walls one-cell layer thick

\%‘b Gas exchange is passive
‘% according to laws of

w @ “s diffusion
—Var Bird respiratory systems
";,,.,2 /=== are one-way flow and use
&= /770 e air sacs to achieve this
A e movement pattern

Bird lungs do not change
shape with ribcage change

Aiir sacs respond to ribcage
shape changes

/  The sternal hinge lowers
”_~and increases the size of the
rib cage

Birds have two sets of air
sacs anterior and posterior

Air sac systems are
connected to the
parabronchial network
which have one-way air flow

Parabronchi lead to air
capillaries which are the
terminal branches equivalent
to respiratory alveoli in
mammals




= Air sacs are avascular
and do not allow gas
exchange, but are
connected to lungs
and to cavities in
bones which contain
air and not marrow

. in birds

. The trachea divides
% into mesobronchi
. c— g (two) going to air sacs

o "~ not the lungs first

A complete respiratory cycle in a bird requires
two inhalations and two exhalations

Aiir entering (inhalation I) goes to posterior air
sacs first, and some to parabronchi of lungs
At exhalation I air from lungs is expelled and
air from posterior air sacs replaces it

At inhalation 11 enters posterior air sacs and
some goes to lungs as occurred in Inhalation |
Air from Inhalation | then goes to anterior air
sacs

Exhalation 11 pushes spent air from lungs and
anterior air sacs out

becondary Oxygen addition to the gecondary

. . bronchus
blood is cumulative
Parabronchus

Blood capillary Air capillary

Avian respiration is flow through, and continuous

Gas exchange occurs via cross current circulation
and oxygen can be continuously loaded into the
blood




Patterns of gas transfer

(a)Counter current  (b) crosscurrent and (c)
uniform pool

Different mechanisms occur in different
organisms and this works for heat exchange

U

(a) In correct blood flow and air or water flow rates
(perfusion), blood is saturated with oxygen as it is ready
to leave respiratory organ.

(b) Too fast ventilation blood takes up oxygen but still is
in respiratory organ for longer time before departing

(c) If ventilation is too slow blood leaves respiratory
organ prior to saturation

(a)Arrangement of adductor muscles controlling gill
filament P

positions
(b) Allows

Ol oy

excess water to ™

/

bypass gills for ==~

slow respiration

2t s

(c) Higher respiration ratgputs gills N e s

more directly into water path




Elimination Out of blood

CO, + H,0 == H,CO; == H' + HCO;

Carbon  Water Carbonic Hydrogen  Bicarbonate
dioxide acid ion
lr Into blood
Build M)

up
Oxygen and carbon dioxide balance in the
blood affects the pH, or the acid-base balance

Maintenance of the correct pH is essential for
metabolic functions to occur normally and
respiratory mechanisms assist in keeping this
balance correct

1 Asorason ©
> purp

Buccer

Summary of organisms and different
breathing systems. Be sure you understand
which animals have which systems and how
each works

Gill ventilation

z N a . .
ST, inflow in
= e
Dorsal opercular Buccal Dorsal opercular Buccal Stu rgeo ns
channel cavity channel cavity -
G spracie”] serace” [ yaries when

S the mouth is

[ blocked by
bottom
feeding.

/é‘/

(a)
Water enters through the dorsal opercular

canal similar to a spiracle




Whale crania

Spermaceti organ

show many

asymmetries,

probably for
Crestol  Spormacet wk focusing sonar
skull Frontal sac Muscle Right nasal passage I’ECeptiOI’l

Left nasal passage

o The spermaceti
organ probably
acts as a lens to
focus sonar
pulses

Frog vocalization
occurs by forcing
air through the
larynx as in
mammals and as
through the
syrinx in birds

) e

Early forms of

underwater breathing
devices.

Scuba stands for self-contained-underwater-
breathing-apparatus







