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to eliminate any faults. This useful advice, together with
early prospects of descriptive labelling and coding, should
go a long way towards better control of marketing. The
main lesson of the report is clear: the sale of raw cream
should be discouraged, and the trade must try to improve
further the bacterial quality of heat-treated cream. Regard-
less of bacteria, however, strawberries will always be enjoyed
with cream.

' British Medical journal, 1970, 2, 194.
2 Report of the Public Health Laboratory Service. Journal of Hygiene, 1971,

69, 155.
3 Code of Hygienic Practice for Cream (1966-7). Appendix 2 to the Annual

Report of the Milk and Milk Products Technical Advisory Committee
for the year 1966-7. Ministry of Agriculture, Fisheries, and Food and
the Scottish Home and Health Department.

Enzyme Deficiency and
Emphysema
The enzyme a, antitrypsin is the chief component of the
a1 globulin fraction on paper electrophoresis and accounts
for 90% of the antitryptic activity of human serum.
Deficiency of a1 antitrypsin and its association with emphy-
sema was first described by C. B. Laurell and S. Eriksson in
1963.1 It was later shown to be an inherited defect carried
by an autosomal recessive gene.2 Antitrypsin activity was
found to be about 10% of normal in homozygotes (designa-
ted ZZ), 60% in heterozygotes (MZ), and 100% in normal
persons (MM). The incidence of the homozygous state is
about 0-02% of the population in Sweden,3 but the deficiency
has been reported throughout Europe and North America
and more recently in South Africa.4

Eriksson3 found evidence of emphysema in all men over
the age of 40 with homozygous a, antitrypsin deficiency but
in only two-thirds of the women and in none of the heterozy-
gotes. However, other workers have suggested that heterozy-
gotes may be prone to the disease.5 The incidence of homozy-
gous deficiency in reported series of emphysematous patients
has increased progressively from 1% in 19646 to 10% in
19697 and 18% in 1971.8 This apparent rise in incidence
may reflect the stricter criteria now being adopted for the
diagnosis of emphysema. Indeed D. C. S. Hutchison and
others9 found a, antitrypsin deficiency in every patient who
developed severe basal emphysema with permanent exer-
tional dyspnoea under the age of 45.

If a, antitrypsin deficiency is a cause of emphysema and
not just a genetic marker, by what mechanism does it produce
the disease? The enzyme inhibits both trypsin and elastase,
and it may thus protect the lung against the action of these
proteolytic enzymes. Panacinar emphysema has in fact been
induced in rats'0 and in dogs" by the intratracheal instilla-
tion of another proteolytic enzyme, papain. But it is evident
that antitrypsin deficiency of a, alone may not be sufficient to
cause emphysema. Several of Eriksson's3 female patients with
homozygous deficiency lived to old age without developing
the disease, and other such cases have been described. The
majorty of deficient patients, with the exception of the series
reported by R. C. Talamo and others,'2 suffer from chronic
bronchitis as well as emphysema. Moreover, in several pub-
lished series all the patients were smokers, while a number of
non-smoking homozygotes have either escaped emphysema
altogether or developed the disease at a relatively late
age.8 9 13 14

Characteristic features of this enzyme-deficiency disease
include a family history, the onset of exertional dyspnoca
before the fifth decade, and lesions mainly in the lower parts
of the lungs. The physiological changes are not distinctive in
that they usually conform to those occurring in type A or
emphysematous obstructive lung disease (the "pink pRffer"
syndrome). The abnormalities include irreversible expiratory
airways obstruction, increased total lung capacity, reduced
gas transfer factor, lowered arterial oxygen tension, and
normal carbon dioxide tension.9 However, there is at least
one report of a, antitrypsin deficiency associated with type
B or bronchitic obstructive lung disease (the "blue bloater"
syndrome). The predominant involvement of the lower zones
of the lungs has been confirmed by special techniques includ-
ing radioactive xenon studies,8 13 lobar gas sampling,9 and
pulmonary arteriography.15 It has also been evident in histo-
logical studies, which have invariably disclosed the panacinar
form of emphysema, maximal at the lung bases.3 16 17
The predilection of the disease for the lower regions of the

lung is the most consistent and perhaps also the most surpris-
ing feature of this type of emphysema. Emphysema in
general tends to affect the upper parts of the lungs more than
the lower.'8 19 Moreover, studies of regional lung function
have shown that, whereas primary emphysema without
bronchitis mainly impairs ventilation and perfusion to the
upper zones,20 chronic bronchitis alone2l 20 or chronic
bronchitis complicated by emphysematous bullae22 has its
chief impact on the lower zones. One possible explanation
for these findings is based on the fact that, in the normal
person sitting upright, the ventilation and blood flow per
unit volume of lung are greater at the bases.23 Substances
injurious to the lung, whether inhaled or carried in the circu-
lation, should therefore be preferentially distributed to the
lower zones. Proteolytic enzymes, released from bacteria in
the airways or from bacteria and leucocytes in the blood,
would thus tend to destroy the basal parts of the lung
parenchyma when proteolytic inhibition by antitrypsin is
deficient. This process might be accelerated in the presence
of chronic bronchitis due to cigarette smoke or air pollution.
With regard to management of this problem, it may be

said that deficiency of a, antitrypsin should always be sought
in patients who present with emphysema before the fifth
decade, especially when the radiograph shows the disease
mainly in the lower zone. Their families should also be
investigated, and lung function tests carried out on those
with severe deficiency, since a lowered gas transfer factor
may be found in symptomless persons.9 13 The homozygotes
must be advised not to smoke and, where practicable, to
avoid dusty occupations and a polluted atmosphere.
Bronchial infections should be treated promptly with anti-
biotics. There is as yet little prospect of effective specific
treatment with antitrypsin because of its very short half-life,
but synthetic preparations with a longer action may
eventually be available. Genetic counselling can be offered
when appropriate.
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Varieties of Smoke
One of the recommendations made by the Royal College of
Physiciansl 2 in its report on smoking and health published
earlier this year concerned the chemical content of
cigarettes. The tar and nicotine content of all marketed
brands of cigarettes should be published, it said, and should
be printed on the packets. A committee under the aegis of
the Department of Health is at present examining the
possibility of doing this. Last week the Consumer Associa-
tion's magazine Which?3 anticipated Goveinment action by
publishing a table showing the amount of tar and nicotine
per cigarette for a number of brands and for some small
cigars.

If a person could choose to smoke a brand of cigarettes
known to have a low content of tar and nicotine he might
be able to reduce the risk of ill health from his habit. At
least common sense suggests this and the royal college's
report declares it. But is it true? For what needs to be
considered is the term "content." The Which? report does
not state how the amounts of tar and nicotine it lists in milli-
grams per cigarette were extracted, but we are informed
that a smoking machine was used. The presence or absence
of a filter would make a difference to the yield, though the
cigarette stub has a filtering effect and filters themselves vary
in efficiency. In fact some untipped cigarettes were found to
yield less tar and nicotine than some with filter tips. But the
difficulty remains of how to interpret any published figures
in terms of comparative yield of tar and nicotine by different
brands of cigarette to the mouth and respiratory system of
the smoker.
The doubt about the meaning of such figures in

practical terms derives from the variation in smoking be-
haviour of people using different kinds of cigarettes. People
do not smoke like machines. Heather Ashton and D. W.
Watson4 showed that smokers of low-nicotine cigarettes
had a higher frequency of puffing than smokers of high-
nicotine cigarettes and drew into their mouths nearly the
same amount of nicotine. Smokers seemed to adjust their
technique to provide themselves with the dose of nicotine
that they needed to satisfy their desire for it.

But if the Which? figures are difficult to interpret the
advice it gives its readers is incontestable: "Giving up
smoking altogether is the one course open to smokers
which is of real benefit." The Department of Health might
do better to hammer that home than authorize what would

inevitably be a considerable expenditure of money, skill,
and time on analysing the tar and nicotine content of
cigarettes or tobacco in any form. It is questionable
whether such figures, however obtained and presented,
could offer a basis for a "healthy" choice of cigarette.

1 Royal College of Physicians of London, Smoking and Health Now.
London, Pitman, 1971.

2 British Medical Younal, 1971, 1, 61.
3 Consumers' Association, Which?, September 1971.
A Ashton, H., and Watson, D. W., British Medical Yournal, 1970, 3, 679.

Combined Virus Vaccines
The decline in the incidence of measles in the United States
and Great Britain since the use of live attenuated measles
vaccine suggests that the disease could be brought under
control, or even eradicated, by vaccination. The fact that this
has not yet been achieved is largely a problem of getting vac-
cine to the susceptible population. Attenuated vaccines
against rubella have also been developed and are in use, and
more recently a mumps vaccine has joined the ever growing
list of immunological products. If all these vaccines were
administered separately the number of visits to doctors and
clinics for inoculations would be intolerable. The use of
combined vaccines or the simultaneous administration of vac-
cines, or both, offers some solution to the problem. Com-
binations of inactivated vaccines can be prepared without
much difficulty, and many, such as T.A.B. vaccine and triple
vaccine (diphtheria-pertussis-tetanus prophylactic) have been
in use for some years.

Live virus vaccines can also be prepared as combined pro-
ducts, and they have a specially important role in developing
countries, for they can be given not only as combined vac-
cines against severe epidemic diseases but by less costly
forms of administration, such as the jet injector. In several
African countries many millions of individuals have been
immunized with combined smallpox and yellow fever vac-
cines. Combined attenuated vaccines given by jet injector
have also been used against measles, smallpox, and yellow
fever with some success.'
Now that attenuated vaccines are available against measles,

rubella, and mumps, the question arises of who shall be
immunized and at what age. Despite the reduction in mor-
tality from measles in the past 50 years in the developed
countries, the general incidence and morbidity from the
disease (before immunization came in) remained high. Pro-
tection is required because of the complications, particularly
of the central nervous system and respiratory tract. As
measles is a disease of late infancy and early childhood,
immunization should be carried out in young children.
Rubella usually occurs later in childhood or adolescence and
is of serious consequence, owing to the risk to the fetus,
only when a susceptible woman contracts the disease in early
pregnancy. There are at present two schools of thought
about the best way of protecting women of childbearing age.
Either large-scale immunization of children of both sexes
can be offered before the age of childbearing in an attempt
to reduce the natural reservoir of infection in children. Or,
as recommended in Britain, selective immunization can be
offered to girls before the age of childbearing and also to
adult women known to be susceptible, and provided the risk
of pregnancy is avoided. The difference in these approaches
is based mainly on present uncertainties about the duration
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