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of equivalent drugs, approved by an appro-
priate body, and he would be paid only for
this drug if the "E" box is left open.
By this simple means chemists would be

enabled to dispense the most economical drug
and the doctor's freedom to prescribe whatever
he thinks appropriate would not be affected.
The national drug bill should be reduced
substantially and no patient would suffer.
There are very few proprietary drugs which
do not have an equivalent drug which has
satisfactory bioavailability.

J F LOWE
Regional Adviser in

General Practice
l'ostgraduate Officc,
Facultv of Mediciie,
University of Liverpool

Oestrogen treatment and endometrial
carcinoma

SIR,-Drs A R Feinstein and R I Horwitz (17
September, p 766) state that "your clinically
knowledgeable readers" may wish to await
further scientific investigation of the postu-
lated association between oestrogen treatment
and endometrial carcinoma. However, what
are clinically knowledgeable readers to make of
the sentence in their penultimate paragraph-
"In one group of women, bleeding with un-
detectable or undetected early endometrial
cancer, the oestrogen prescribed as treatment
for the bleeding will be associated with the
cancer when it later reaches a detectable
state" ? If they mean postmenopausal bleed-
ing, or undiagnosed irregular genital tract
bleeding before the menopause, these are abso-
lute contraindications to any hormone therapy
and thus no sane gynaecologist (leave alone a
clinically knowledgeable one) would 'be guilty
of prescribing oestrogens to such women.

It must be agreed that the existing case-
control studies are inconclusive for reasons
such as those mentioned by Drs Feinstein and
Horwitz. But there is enough uncertainty,
surely, for "judicious restraint" when pre-
scribing oestrogens, coupled with very careful
supervision. It would be unfortunate if the
restraint which they favour (when assessing
claims about oestrogen's alleged carcino-
genicity) led to injudicious prescribing;
especially if the more worrying findings are
eventually confirmed in well-designed pro-
spective studies.

JOHN GUILLFBAUD
Nuffield Department of

Obstetrics and Gynaecology,
John Radcliffe Hospital,
Headington,
Oxford

Exercise-induced asthma

SIR,-We read with interest your leading
article on this subject (27 August, p 536) and
the subsequent letter from Professor H G J
Herxheimer (17 September, p 767) and would
like to comment on two points.
You state that different forms of exercise

vary in their ability to produce airways
obstruction even when the levels of work, as
judged by oxygen consumption, are similar.
This statement is often made, on the basis of
little published evidence. When comparisons
of different forms of exercise have been made
an indirect measurement of oxygen consump-
tion, such as treadmill setting or heart rate, has
often been used or oxygen uptake measured for
a part of exercise only.' We have published

the results of studies in which we found no
difference in the degree of asthma produced
by cycling and running when the tests were
carefully matched by directly measured
oxygen uptake. It is true that some asthmatics
wheeze after they run whereas they do not
after riding a bicycle. We believe that this
reflects the higher oxygen consumption that is
more easily achieved in running than in
cycling, where a smaller muscle mass is
working.
Our second point concerns the role of

hypocapnia in exercise-induced asthma, which
was discussed by Professor Herxheimer. This
has been studied either by direct measurement
of arterial Pco, levels or by obserxving the
effects of voluntary hyperventilation and
subsequent hypocapnia in asthmatic subjects.
Thuis McFadden et al; used an elegant partial
rebreathing technique to show that hypo-
capnia had a small effect on airways resistance
compared with exercise.
We recently studied 10 adult asthmatics,

measuring arterial lactate and Pco.2 levels
before, during, and after eight minutes of
exercise on a cycle ergometer. The exercise
was of sufficient intensity to be classified in
Professor Herxheimer's third group-that is,
short, sev,ere zxercise followed by wheezing
aftor it had finished. The mean O. uptake was
93 3 mmol min (2090 ml min), mean maxi-
mum heart rate 147 min, and mean maximum
lactate level 9 08 mmol 1 (82 mg, 100 ml). The
FEV1 fell on average by 233 ,,, being lowest
between 5 and 15 minutes after the completion
of exercise. Throughout this time Pco2 values
remained remarkably constant, the lowest
values in fact being before exercise (mean
4-39 kPa (33 mm Hg)). During exercise Pco,
rose to a mean value of 4 81 kPa (36 2 mm Hg)
and five minutes after exercise the value was
4-52 kPa (34 mm Hg). Individuals did not vary
significantly from this pattern.
As suggested some years ago,' we feel that

the airways obstruction is related to the
liberation of bronchoconstrictor substances,
probably modified by sympathetic and para-
sympathetic discharge. We feel that it is
related to the intensity but not the type of
exercise and cannot be explained simply by
alterations in Pco2.

J P R HARTLEY
T J CHARLES

ANTHONY SEATON
Asthma Rescarch Unit,
Sully Hospital,
Plenarth, Glamorgan
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SIR,-Dr H G J Herxheimer asserts (17
September, p 767) that asthmatic attacks
provoked by severe exercise are caused by a
temporary lack of carbon dioxide in the blood
and are similar to hyperventilation asthma.
Some unpublished results of an investigation
carried out in the Department of Physiology
at St Mary's Hospital Medical School in 1970
by some colleagues and myself show that this
is an oversimplification of the case.
A group of 19 patients, each with a history of

bronchospasm induced by exercise, were studied
following (1) hyperventilation breathing air; (2)
hyperventilation breathing 5 carbon dioxide;
and (3) an 8-min exercise period on a bicycle
ergometer, the work level being sufficient to produce

lacticacidosis. Lung resistance, end-tidal Pco2, and
venous blood lactate levels vwere measured in all
patients.

Despite their positive history and in some cases
reduced peak flow rates recorded in test trials, 10
patients failed to develop a significant change in
lung resistance following exercise or hyper-
ventilation on the day of the test. This clearly
implicatcs the importance of additional factors-
for example, the presence of allergens or perhaps
a low ambient temperature-in determining the
response to both exercise and hyperventilation in a
proportion of asthmatics. Of the nine patients who
did develop post-exercise bronchoconstriction, only
one did so in response to both hypocapnic and
isocapnic hyperventilation. The remaining eight
patients all developed a rise in lung resistance
following hvpocapnic hyperventilation but not
while hyperventilating on 5 '. CO2. In no case,
however, was the magnitude of the hypocapnic
response sufficient to explain the degree of
bronchoconstriction induced by exercise.

Several interesting features of the exercise
response became apparent during the investigation.
The bronchospasm and metabolic acidosis that
developed as a result of heavy exercise became more
pronounced during the first 5-10 min of the
recovery period. In a small group of patients from
whom arterialised venous samples were taken the
peak rise in lung resistance occurred at the time
when the hvpocapnia and fall in pH were maximal
(some 10 min after the cessation of exercise).
Moreover, the time course of the recovery from
bronchospasm matched closely that of the recovery
from the lacticacidosis.' 2We did not find, however,
that breathing carbon dioxide during the recovery
period or performing exercise with a bicarbonate-
induced alkalosis prevented the bronchospasm. A
transient reduction in lung resistance was noted
wvhile breathing 5',, CO2, but this is consistent
wvith the known effects of carbon dioxide as a non-
specific bronchodilator.
A rise in lung resistance following exercise and

hyperventilation breathing air, but not 5'0 CGO2,
was found in four normal subjects, but as with the
asthmatic patients the degree of bronchoconstriction
induced by hypocapnia was insufficient to account
for the rise in post-exercise resistance observed.

Finally I would refer Dr Herxheimer to the
paper by Silverman et al,; who compared the
metabolic and respiratory effects of running
and cycling in patients with exercise-induced
asthma. They clearly showed that running
produced more bronchospasm but relatively
less hypocapnia and lacticacidosis than cycling
despite similar oxygen consumptions. This
interesting finding would seem to exclude
hypocapnia, or indeed any of the physiological
consequences of incurring an oxygen debt, as
the sole factor in producing exercise-induced
asthma.
The attractive explanation of hypocapnia as

the cause of exercise-induced bronchospasm
is not tenable, but it is possible that the effects
of hypocapnia are potentiated by other factors
operating during exercise-for example, the
release of chemical mediators or some response
to the neuromuscular effects of the exercise
itself.

E MILLER
London N2
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Experimental trial of the tri-cycle pill

SIR,-Dr N B Loudon and her colleagues (20
August, p 487) conclude that their 12-month
experiment of tri-cycle pill-taking shows a
high acceptability rate in the 196 women taking
part, although 89 withdrew.
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