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DISCUSSION

DR CRAIG SHARP (University of Birmingham): You said that the reduction in the alkali reserve took place over
several weeks. Surely the reserve shows an exponential fall-off and the main bulk of the bicarbonate is excreted
between the third and the tenth day?

DR BROTHERHOOD: I do not know the details of this, relative to the time factor. It certainly does not occur
immediately, but is a fairly slow process.

DR CRAIG SHARP: In fact, we found that people coming from Nairobi (which is 5,453 ft - 1,660 m - above sea
level) excreted very little bicarbonate in the first two or three days.

DR BROTHERHOOD: Of course, this is related to the increase in ventilation. As I pointed out, this increase does
not occur for the first three or four days. It takes about seven days to develop and it is not until it has happened that
the pH of the blood rises, requiring excretion of alkali. I should imagine that is the explanation.

DR CRAIG SHARP: With regard to muscle cell changes, is the increase in myoglobin, in the number and size of the
mitochondria, and in the cytochrome enzymes greater at altitude than in the same athlete training maximally at sea
level?

DR BROTHERHOOD: I should like to leave that to be thought about during the day's proceedings.

CHAIRMAN: There are no muscle biopsy experiments in comparable groups which would give the answer?

DR BROTHERHOOD: Most of the work has been on animals, though the myoglobin has been measured in natives
living at altitude. The whole question is one which, if it cannot be answered today, should be investigated.

CHAIRMAN: I presume that nobody here can give the answer?

Do you believe that the fatigue experienced by athletes attempting to train during their first few days at altitude can
be explained by the changes in circulating blood volume and by the other aspects of adjustment which you mentioned?

DR BROTHERHOOD: Again, I do not feel qualified to answer that question. I suspect that a number of processes
result in fatigue. Perhaps the most obvious is that an athlete attempting to train at his sea level performance will, in
fact, be working at a far higher rate and much nearer to his maximum oxygen intake. This in itself is more fatiguing.
There may be other changes too, such as increased use of muscle glycogeri, that may account for this fatigue. However,
I do not know the details.
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