


Label this drawing

Vascular bundle
Which way to the bark?

Left or righ*t?
Where is translocation
happening? Vascular cambium
Phloem Xylem Phloem
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http://www.bio.txstate.edu/~dlemke/botany/1410lab/lab_exercises/lab4/stems/dicotstem.html



ldeas to know

 Understand the relationship between the
surface area to volume ratio and diffusion

 The difference between and open and closed
circulatory system.

e Why a bird’s circulatory system has a higher
blood pressure than a fish’s.






Gas Exchange in RBCs

e Oxygen moves to cells via diffusion

...with the concentration gradient

— partial pressure
— 100 mm Hg in RBC
— 30—-40 mm Hg in tissues
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http://www.fi.edu/learn/heart/blood/red



Cooperative Binding

Gaining or losing an oxygen molecule
changes the shape of hemoglobin

Binding of one oxygen makes it more
likely for another oxygen to bind

— Makes gaining oxygen in the lungs
easier

Losing one oxygen makes it more likely
for another oxygen to be lost

— Makes donating oxygen to tissues
easier

http://en.wikipedia.org/wiki/File:Heme_b.svg



(a) Cooperative binding
Amount of Os delivered from
blood (Pg, = 100 mm Hg) ...

~50% O2 unloaded

20 30 0 60 80 100
Po, (mm Hg) in blood within tissue
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Losing or gaining an electron has a domino effect on
the other subunits




(a) Cooperative binding
Amount of O5 delivered from
blood (Pg, = 100 mm Hg) ...
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~80% O, unloaded

(P02 =40 mm Hg)

| .. to exercising tissues
(P(-)2 = 30 mm Hg)

20 30 40 60 80 100
Po, (mm Hg) in blood within tissue




Exercising and Oxygen loss

e In exercising muscles, partial pressure of
oxygen is reduced, so the “extra” oxygen is
pulled from hemoglobin

* But more CO, is also produced through
reSpIral'IOn (a) Cooperative binding N
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Fig 44.17 pg 990



How does the circulatory system get
rid of the CO,, ?

CO, exits tissues

HCO,;~ Transported

CO3 from (o] in plasma

tissue Combined with water it

- Antiporter forms carbonic acid

This lowers the blood pH,

anhydrase which:

increases the breathing rate
increases oxygen binding
keeps the CO, gradient high

Plasma

Fig 44.20 pg 992
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Low CO,
concentration = pH 7.2

% O, unloaded

Bohr shift High CO,
concentration

% O2 unloaded
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Po, (mm Hg) in blood within tissue

Cummings. M rights resorved




How does the circulatory system get
rid of the CO,, ?

HCO,;~ Transported

COy from (o] in plasma

tissue _ Antiporter

anhydrase

Binds to
hemogila

Plasma

Fig 44.20 pg 992

Most of the CO, is taken up
by the RBC and converted to
bicarbonate

The hemoglobin binds the
excess H*, acting as a pH
buffer



CO, Transport




Other oxygen-binding molecules

Myoglobin is a single polypeptide chain that has one heme molecule. It is found in the
muscle tissue.

Does the myoglobin bind more or less tightly to oxygen than hemoglobin and why is
that important?

c Myoglobin
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http://www2.estrellamountain.edu/faculty/farabee/biobk/BioBookRESPSYS.html



Myoglobin vs. Hemoglobin

Myoglobin Hemoglobin

http://themedicalbiochemistrypage.org/hemoglobin-myoglobin.htmi http://en.wikipedia.org/wiki/File:Heme_b.svg
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