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from the human fetus and neonate are almost impossible to
obtain when pregnancy is uncomplicated, though it is surpri-
sing what has been achieved despite these restrictions. Clinical
abnormalities can be investigated more easily, but again ethical
considerations limit the experimental approach.

For these reasons it seems likely thatwe shallsee physiologists
increasingly turning their minds to animal models which mimic
pathological conditions that affect the fetus and neonate.
Examples of such models are the streptozotocin-treated
monkey that develops diabetes4 and the sheep with experi-
mental reduced uterine blood flow which results in fetal
growth retardation.5 Developments of this kind should prove
of immense value in safeguarding the life of the fetus-and
hence in improving the health of future generations.
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Sunscreens
Dermatologists soon become aware of the deleterious effects
of the sun's rays on the skin, but unfortunately their cautious
respect for sunlight is not shared by the rest of the population.
The immediate sensation of warmth given by the sun's
infrared emission, the delayed suntan with its boost to morale
(mostly determined by fashion), and the insensible production
of vitamin D are clearly beneficial, but in the susceptible the
harm far outweighs the benefit. Solar damage to the skin used
to be confined to those who worked in the open, but in the
last 50 years sun-worship on a large scale has produced an
epidemic of serious proportions. In those parts of the world
where the sun's rays are intense and reliable and the inhabi-
tants are not heavily pigmented, such as Australia and the
United States, skin cancers can affect up to 30% of patients
attending dermatological clinics.

Ultraviolet rays are the most harmful, producing basal and
squamous cell carcinomata, melanomata, and solar keratoses
and in addition all the changes associated with ageing: atrophy,
wrinkling, lentigines, telangiectasia, and elastosis. Among skin
disorders provoked by visible light are porphyria, light-
sensitive dermatitis, phototoxic drug eruptions (due to
chlorpromazine, sulphonamides-antidiabetic, antibiotic, and
diuretic-demethylchlortetracycline, nalidixic acid, and many
others), lupus erythematosus, polymorphous light eruption,
and solar urticaria.

Melanin in the epidermis is the most effective sunscreen
that man possesses, but its density is determined by genetic
factors at present beyond our control. Adequate clothing will
protect those parts that can be covered, but topical prepara-
tions and oral medication may be needed to protect exposed
areas. As a result ofthe rise in serious solar reactions the search
for efficient sunscreens has been intensified, and recently the
relative efficacy of safe agents has been assessed.1-5
Only opaque screens such as titanium dioxide and zinc

oxide will protect against visible light, but few formulae are
commercially available that are cosmetically acceptable.6
Among satisfactory ultraviolet light screens are derivatives of
aminobenzoic acid, cinnamates and benzophenones, but some
give better protection from shortwave ultraviolet light, which

causes sunburn, and others from longwave ultraviolet light,
which may aggravate porphyria and cause photodermatitis.
Their efficacy depends on the frequency of application, the
thickness of the film applied, the vehicle used in the for-
mulation, and whether it is washed off by bathing. Most
authorities agree that 5% para-aminobenzoic acid in 70%
ethyl alcohol gives the best protection, but it is by no means
foolproof. In those with toxic reactions to sunlight such as
photodermatitis or polymorphous light eruption chloroquine
and systemic corticosteroid therapy may prevent or lessen the
reaction, but the risks of these drugs must be balanced against
the inconvenience of the disorder.

Individuals who cannot produce adequate melanin on sun
exposure burn readily in the sun, and are therefore likely to
take precautions, but they may not realize that the low dose
of ultraviolet radiation reflected from cloudy skies will produce
the same ravages of their skin as a high dose, though the effect
will take longer to develop. Clearly the susceptible-albinos
and redheaded Celts run the greatest risk-should avoid the
sun, apply frequent effective ultraviolet light filters on exposed
areas, and seek indoor employment; they should be advised
of the dangers of the sun when they are children so that a
cautious approach to the sun becomes a lifelong habit. For
those who still wish to defy the sun, there are many safe
proprietary products and cosmetics that contain ultraviolet
light filters,7 but they do not provide complete protection.
Provided this is recognized then the serious consequences of
solar damage may become less frequent in subsequent
generations.
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Eradication of Smallpox
Whether or not smallpox is ever finally eradicated there is no
doubt of the great reduction in its incidence which has
occurred over the past eight years. In 1962 freeze-dried
vaccine became available, and this was of great value when the
eradication campaign was started by the World Health
Organization in 1967. At the end of that year smallpox was
notified by 38 countries in respect of 105 000 cases-perhaps
5-10% of the real figure. Vaccination of the whole population
is not necessary for eradication and the strategy has been
"search and containment," followed by appraisal and sur-
veillance. In the succeeding years countries reporting smallpox
numbered 37, 25, 22, 9, 9, and 5; and only India, Pakistan,
Bangladesh, and Ethiopia in 1974. The search for cases may
give the impression of higher incidence; thus in 1974 there
were 211 000 cases reported, but this figure reflects the gross
under-reporting of previous years.
The current prospects for the success of such a campaign

were reviewed at a recent symposium at the Royal Society of
Tropical Medicine and Hygiene in London. Permanent
eradication depends on there being no animal reservoir, and
this seems likely to be the case. Monkeypox is a disease of
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monkeys in captivity; 18 human infections have been reported.
The clinical picture and the mortality (4 deaths) are similar to
those of smallpox, but epidemiologically the two infections
are different, man-to-man transmission of monkeypox being
unusual. It therefore seems unlikely that this infection will
interfere with smallpox eradication; the fact that these human
monkeypox infections were recognized at all speaks well of the
sensitivity of smallpox surveillance. Surveillance, meaning
the active search for cases, will be needed for a long time to
come; already this has shown up recrudescence in areas where
the campaign has operated. Unfortunately, operations are
being hampered by transport difficulties, especially encoun-
tered in Ethiopia, and by wars, migrations, and disturbances
generally.

HL-A Antigens and
Rheumatic Diseases
The association between histocompatibility antigens (HL-A
antigens) and disease has aroused much interest in the last few
years, largely owing to the observations of McDevitt' and
others that the immune responses of certain inbred strains of
mice are determined by immune response genes closely linked
to the mouse histocompatibility locus. HL-A antigens are a
complex group of antigens expressed on the surface mem-
branes of human leucocytes, platelets, and fibroblasts. In any
individual they are determined by two closely linked auto-
somal genes on a pair of chromosomes: these and the corres-
ponding antigens are designated as the first and second loci
(or LA and four). Some confusion has arisen in nomenclature,
since antigens defined by the W.H.O. Nomenclature Com-
mittee as being internationally recognized are given the prefix
HL-A whereas those which have been defined at international
workshops are given the prefix W. The many genes' present in
the HL-A region are probably concerned with graft-versus-
host reactions, transplantation antigens, and immune responses
as well as the HL-A antigens themselves.
A number of diseases have been identified in which patients

show an increased frequency of certain HL-A antigens when
compared with a control population: for example, HL-A 8 is
associated with coeliac disease, dermatitis herpetiformis, and
myasthenia gravis.2 The most striking associations have been
noted among the rheumatic diseases, and these were high-
lighted at a recent symposium on histocompatibility and
rheumatic disease held under the auspices of the Arthritis and
Rheumatism Council.3 In this symposium Brewerton and his
colleagues at the Westminster Hospital reported that 96% of
their patients with ankylosing spondylitis possessed the antigen
HL-A 27, compared with a frequency of only 4% in the
population at large. They also found a high association
between HL-A 27, Reiter's syndrome, and acute anterior
uveitis. First degree relatives of patients with ankylosing
spondylitis are known to have up to twentyfold increased
incidence of the disease,4 and family studies on the pattern of
inheritance of HL-A 27 have confirmed the striking associa-
tion of sacro-iliitis and spondylitis with this antigen. However,
Sturrock et al.3 from Glasgow and Van der Linden et al.3 from
Leiden described families in which ankylosing spondylitis
occurred both with and without HL-A 27, and they suggested
that other genetic factors may be concerned in the pathogenesis
of this disease. HL-A 27 appears also to be associated with
ankylosing spondylitis secondary to ulcerative colitis and

psoriasis, but not with isolated sacroiliitis associated with
these conditions.
What does all this signify for the clinician, who may be

faced with demands from the patient and relatives for HL-A
typing to be done in cases of low back pain where radiographs
are normal? Only some 5% of individuals with HL-A 27
develop ankylosing spondylitis, and there is no way at present
of predicting those who will manifest overt disease. The
detection of HL-A 27 is, therefore, of limited diagnostic value
and should not be employed as a routine screening procedure
for all patients with back pain. Care must be taken to avoid
inducing anxiety in the relatives of patients with ankylosing
spondylitis as they readily succumb to HL-A 27-itis. The
importance of HL-A 27 lies in the fact that it is probably
linked to a number of immune response genes, which when
triggered by the appropriate stimulus will lead to what may
be termed the spondylitic diathesis. This finding provides
exciting opportunities for study of the relationship between
connective tissue disease, HL-A linked immune-response
genes, and possible infective agents in the environment: but
at present there are no clear clinical implications.
The HL-A story has just begun to be told, and the rheuma-

tologist will clearly play an important part in elucidating its
biological significance: he has, indeed, become like the careful
gardener who is interested not only in what he sows but also
in the nature of the soil in which he plants his seed.

1 McDevitt, H. O., and Chinitz, A., Science, 1969, 163, 1207.
2 McDevitt, H. O., and Bodmer, W. F., Lancet, 1974, 1, 1269.
3 Brewerton, A. D. (ed.), Symposium on Histocompatibility and Rheumatic

Disease; Annals of the Rheumatic Diseases, 1975, 34 Suppl. 1.
4 Kellgren, J. H., Annals of the Rheumatic Diseases, 1964, 23, 109.

Radiotherapy: Time and
Fractions
In clinical radiotherapy, as in radiobiology, the minimum
information needed to assess even roughly the effect of any
given dose of radiation must include the overall time of the
course of treatment and the number of fractions or exposures.
A dose of 4000 rads divided into four fractions and completed
in two weeks will have far more effect (both on normal and
malignant cells) than 5000 rads given in daily doses spread over
six weeks, even though the number of rads is less.

Radiotherapists have for many years wondered if manipula-
tion of these time, dose, and fractionation factors might im-
prove the therapeutic ratio-the vitally important relation
between the damaging effect on the tumour and the unwanted
effects on normal tissues.'4 Clearly the radiotherapist can
juggle with these three variables in an almost infinite number
of ways, and mathematical extrapolations of clinical observa-
tions have been devised to help to predict equivalent doses,5
but-these are still to some extent controversial, as a recent
lively correspondence in the British Jfournal of Radiology has
shown.

In a randomized controlled multicentre trial organized by
the British Institute of Radiology patients having radio-
therapy for carcinoma of the larynx or pharynx were
treated either three or five times a week. So far no difference
has emerged in either benefit or side effects.6 On this evidence,
three times a week is presumably preferable, especially for
outpatients, for the comfort and convenience of patients and
to make the best use of precious staff, equipment, and trans-
port resources.
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