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OXYGEN (0,) ig inhaled and reacheg the alveoli where it moveg into
the bloodatream, and CAREON DIOXIDE (C0,) moves from the
bloodgtream into the alveoli to be exhaled.
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ERYTHROCGYTES ( RBC)

HEMOGLOBIN

QUATERNARY __ (on,

Q Found in Erythrocytes

? Reversibly bind 4, & »

Conjugated Protein
\ - 4 polypeptides (protein)

5 - 4 Heme groups (each has an iron)

AP

Red blood celle carry 0, through the bloodgtream to the
tisaue celle where it ig used to produce energy (ATP) in
cellular regpiration. (0. ig produced ag a wagte product
and i trangported back to the lunge to be exhaled.

When the iron in hemoglobin ig bounded
to oxygen it turng red — giving blood its

characterigtic red color.

o Biconcave ghape ~ More efficient gag exchange

o No nucleus - More gpace for hemoglobin.
o Small & flexible - Pagg tiny capillarieg

When hemoglobin reveraibly binds to an oxygen molecules, it ig the iron atom

within the heme group that is bonding with oxygen.

Hemoglobin hag a total of four iron atoms (one per heme group); hence it

can carry four oxygen molecules (saturated).

There are 280,000, 000 hemoglobin in 1 RBC
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® Cocperative binding

The molecular gha}oe of hemoglobin ig influenced by its bonding
with oxygen molecules. Any oxygen molecule bonded +to
hemoglobin iereases ite attraction (affinity) for more oxygen.

Max =4 0, High affinity
— %
Qg
Hemoglobin with O Hermoglobin with 3 bounded
bounded oxygen hag the oxygen hag GREATEST
LEAST affinity for Oy affinity for Oy

OXYGEN DISSOGIATION CURVE

(for Human adult hemoglobin)

Notice how it ig NOT linear: it ie S-shaped due to
cooperative binding of oxygen to hemoglobin.
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The molecular shape of hemoglobin i influenced by ite bonding
with carbon dioxide molecules. The requlting shape reduces
hemoglobin's affinity for oxygen (increaged releage of O,).

i Allogteric BOWR EFFECT
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Allogteric [nhibitor - An allosteric molecule (here CO,)
that decreageg or stops the activity of the enzyme

BIG BRAIN TIP!

You do not need to remember the exact mechanigm
why the curve looks the way it doeg for the exam, but
- make eure you can draw the bagic shape of the curve.

Ag the hemoglobin becomes increagingly saturated,
there are fewer and fewer open binding epote for

T = =~ oxygen and go percentage hemoglobin reaches a
plateau despite increaging oxygen pressures &
hemoglobin affinity.

Ag the hemoglobin becomes increagingly eaturated, there
are fewer open (remaining) binding gpots for oxygen and

20 degpite an increage in oxygen preseure and hemoglobin
affinity the percentage of hemoglobin saturation increages

At low oxygen pressures the percentage hemoglobin
caturation i¢ low. An increage in oxygen preseures leads
to increaged affinity of hemoglobin for oxygen
(cooperative binding) and hence a rapid increage in
hemoglobin saturation.
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* Lercentage of hemoglobin that is trangporting the maximum of four oxygen molecules.

Teach Me
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OXYGEN DISSOCIATION CURVE

(at different CO, levelg)

1ot . The change in affinity of hemoglobin
in the presence of carbon dioxide.
90 -
S g0- o . Tissueg that are active (cell regpiration)
g ‘ Hemoglobin in '/ partial auch ae mugcles, uge lote of Oy, and
F 701 Shitte to presaure of CO, rake lote of CO,. They have a hich
< €0 the RIGHT! L demand for Oy. High CO, caugee fﬂe
2 7] — hemoglobin to have a lower affinity for
S 50 - O, and therefor caugeg ite releage and
S 0. Heroglobin in 1161 partial diffusion into towards the celle that
§, ' presaure of COy 5. need t.
g 304 | @\‘S/ The opposite ig true for areag with low
S 204 | ‘ COs, such ag the lunge. The affinity for
o | O, i¢_therefor higher in these areag
10- | (lung). Thie makes it eagy for hemoglobin
04 | : . . . > to attract oxygen from the lunge into
0 20 40 60 20 00 120 140 the blood, so that it can be cent

comewhere elee in the body that needs
pOy /mmHg  (Partial Preseure) ﬂ?e gfg;ﬁ.e R

[n the pregence of increaged carbon dioxide, at the game oxygen pregsure you
will now have a glightly lower hemoglobin eaturation. Thig is because CO,
cauges hemoglobin to have a reduced affinity for O,.

LOETAL

HEMOGLOBIN

i 10,1
Mofher@ The molecular structure of hemoglobin in a fetug ie glightly N
@LL RESPIRATION .4 different compared to adult.
ATP = o [00,] Adult Fetus

R

Lower Oz Affinity Higher O Affinity

(,D M § the purpose?

Occeurg at the placenta.

Mother can breathe, the fetug cannot.
Mother sende O, to baby and rids of baby’s CO,.

Becauge the baby’s hemoglobin hag GREATER AFFINITY, it .
can “steal” O, from the mother’s hemoglobin (that hag

Fetus Side

O O O O

A LOWER AFFINITY). .
P W o Thig ig important ag the baby hag higher oxygen need ag
it ie ACTIVELY GROWING.
o Concentration gradient aleo playe arole. TeachMe
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OXYGEN DISSOCIATION CURVE

(fetug ve. adult)

Haemoglobin

~—

Haemoglobin (mother’s)
P
= =7 Shifteto
I the LEFT! Becauge fetal hemoglobin hag a HIGHER

AFFINITY for oxygen compared to adult
hemoglobin, at the came pressure of
oxygen fetal hemoglobin hag higher
Eercenfage saturation  than  adult
emoglobin.
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