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OIntroduction : b
i irati cess whose
Animals utilize O, and produce CO, during the course of cellular respiration, a pro

reactions take place at the leval of the mitochordria. O2 is obtained from the environment :amzli
CO, is liberated into the environment. This text rev1f3\.zvs the transport of 0, and CO,in the bloo
and the systems that have found in mammals to facilitate the movement of these two gases both

between the environment and the blood and between the blood and tissues.

O Stages in Transfer of Gases:

Transfer of gases in mammals takes place in the following ways —

(a) Breathing movement which assures a continual supply of air to the respiratory surface
— the lungs. -~ : s,

(b) Diffusion of O, and CO2 across the lung epithelium of the alveoli.

(c) Bulk transport of gases by blood. i

(d) Diffusion of O, dnd Co, across capillary walls between blood and mitochondria in tissue

cells.

U Respiratory pigmént —the carrier of 0,: |

Oxygen diffues aqrdss‘ a respifa:t‘gry epithelium and binds with a respiratory pigment which
increases the O, content of the\ blood. The best known respiratory pigment is haemoglobin.

U Haemoglobin —a Respirafdry Pigment -

Vertebrate haemoglobin (molwt. 68,000) contains four iron prophyrin prosthetic group haeme
associated with the protein globin. Globin protein is made up of two equal parts each consisting
of two polypeptide chains, a—chain and P—chain. Haemoglobin will dissociate into 4 sub units
of equal wt., two o—chains + haeme and 2-f chains + haeme. The colour of the haemoglobin
changes with its O, contents. Haemoglobin is bright red when loaded with O, but becomes dark
maroon red when deoxygenated. S

. Ir01.1 in the ferrous state is bound into the porphyrin ring of the haeme forming cooridinate
ring with fou'r pyrole groups. The two remaining coordinate linkages are used to bind the haeme
group to an imidazole ring of the globin to bind 0,.

The tr | ' ‘ ; :

ok aeem?sli(});t ;’f; 0, b}’t;[.he blood from the lungs to the tissyes is due mainly to the ability of
1n 1 3 . .
N hord is ieversiblo cc(l)'m lme crleverSIbly with O,. When Hb is oxygenated, one of the imidazole

o e dispiace .by O,. The reaction is thus g reversible oxygenation but no
oxidation. Smilarly reduction is not involved when 0, is given up. Iro es as a 100s¢
attachment for O, and always remaing in ferrous state ¥ o
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