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rassment. This can be true in the care ofthe dying or ifpatients
have severe or unusual disturbances of mood or behaviour;
problems may also arise when asking questions of a highly
personal nature or in dealing with patients who are hostile
or sexually threatening. Allowing students to examine patients
who are very ill or those awaiting litigation is also potentially
dangerous. Clearly students must learn to handle such
situations, and it seems common sense to allow them to
practise their parts in conditions in which no damage can be
done. For this purpose simulated patients would be excellent
substitutes.
The major problem about the use of simulated patients

must be the logistics. Large numbers of individuals capable of
playing one or more parts would be needed if the technique is
to be available to all of the students entering medical school
each year. The training process itself seems to be no problem;
medical members of the workshop had no difficulty in
teaching simulation to several lay people who were also in
attendance. There would, however, need to be an organization
within the medical school to control the training programme,
and the subjects themselves would probably have to be paid,
though drama schools or other interested groups might be
prepared to help on a voluntary basis. The cost might be
formidable. Despite these obstacles some of the 13 medical
schools represented at the workshop may well decide to assess
the use of simulated patients in their own environment. Used
sensibly, they could provide a valuable addition to the hardy
professional patients who return to hospital at the start of each
academic year.

Barrows, H. S., Simulated Patients (Programmed Patients)-The Develop-
ment and Use of a New Technique in Medical Education. Thomas,
Illinois, 1971.

Tetracyclines after 25 Years
The discovery of Aureomycin (chlortetracycline) in 1948 was
the result of a systematic screening programme for antibiotic
activity in a large number of Actinomycetales, and the new
species from which it was extracted was named Streptomyces
aureofaciens because its colonies were golden-yellow. Though
chloramphenicol had just been discovered the only antibiotics
in general use at that time were penicillin and streptomycin.
Aureomycin and chloramphenicol had two great advantages:
they could be given by mouth and they had a broad spectrum
of antimicrobial activity. The wide use of chloramphenicol
became limited by the rare but extremely serious risk of bone
marrow depression. Unwanted effects of chlortetracycline
were less serious and, together with its successors oxytetra-
cycline and tetracycline, the early tetracyclines came into wide
general use.

Tetracyclines are active against the large majority of Gram-
positive and Gram-negative cocci and bacilli, both aerobic
and anaerobic. Proteus and Pseudomonas species form the main
exceptions. Tetracyclines are also active against a remarkably
wide range of other organisms, including treponemata, myco-
plasma, chlamydia, and rickettsias. This genuinely broad
spectrum of activity made the tetracyclines extremely popular,
since they could be used in good conscience for very many
patients in whom bacterial infection was suspected but in
whom, as so often, the precise causal diagnosis was unknown.
The first three tetracyclines held sway until 1957, when

demethylchlortetracycline was introduced, and in the succeed-

ing years yet more compounds were derived, all with similar
antimicrobial activity, and showing complete cross-resistance,
but differing in such properties as half life, solubility, and
incidence of some unwanted effects. The most recently intro-
duced in Britain, minocycline, does differ from other tetra-
cyclines in its antimicrobial spectrum since it shows activity
agaist staphylococci resistant to other tetracyclines' and also,
incidentally, against Nocardia asteroides.
The advantages offered for many years by the tetracyclines

have now been eroded in a variety ofways. Antibiotic resistance
has become common among pathogenic bacteria, and many
Gram-negative bacilli formerly inhibited now carry R-factors
conferring resistance both to tetracyclines and to other drugs.
Resistant strains of Streptococcus pyogenes are now common
enough to make tetracyclines unsuitable as first choice for
infections caused by this organism, and tetracycline resistance
in pneumococci is also well recognized. Even for drug-sensitive
organisms tetracyclines must now compete with a variety of
new wide-spectrum antibiotics with broadly comparable
activities, in paricular some of the semisynthetic penicillins
and the cephalosporins. For staphylococcal infections yet
more competitors have appeared in the form of erythromycin,
the lincomycins, and fusidic acid.

Other limitations have been imposed on the use of these
compounds by the emergence of several unwanted effects not
recognized in the early years of the tetracycline era. Gastro-
intestinal side effects were described from the beginning, and
the rare syndrome of liver damage from excessive dosage
during pregnancy was also recognized early.2 More recently
two additional serious constraints have emerged, together with
several other minor or uncommon unwanted effects. The
deposition of tetracyclines in developing teeth and bone leads
to staining of teeth3 and temporary inhibition of bone growth.4
Except for very special reasons these drugs are therefore
barred from use in pregnancy or in children under 7 years of
age. The other important drawback is that tetracyclines by
reason oftheir anti-anabolic action tend to precipitate or worsen
renal failure. This danger, though clearly described in 1963
by Shils,6 became widely realized only some years later,6 and
tetracyclines are now generally avoided in patients with known
renal failure. Many patients, however, with mild and un-
recognized kidney disease are at risk when tetracyclines are
administered for an unrelated illness such as bronchitis. Since
the worst effects are often delayed for some days the relation-
ship between tetracycline administration and deterioration of
renal function is easily missed. Doxycycline is less troublesome
in this respect7 than the other compounds. Another form of
renal damage, the Fanconi syndrome associated with outdated
capsules,8 was related to types ofexcipient no longer used and is
not now seen. Other less common side effects are photo-
sensitivity, seen particularly with demethylchlortetracycline,
and the rare syndrome of benign intracranial hypertension.9
These limitations have reduced the range of usefulness once

enjoyed by the tetracyclines, which now occupy a slightly
peculiar position in the armamentarium of antimicrobial
agents. Though no longer pre-eminent for any infection com-
mon in Britain they are still very extensively used. At the same
time they remain drugs of first choice for a remarkable variety
of mostly uncommon or rare infections. Tetracyclines have
their widest general use in acute or acute-on-chronic res-
piratory infections, in which they compete with ampicllin and
co-trimoxazole. They are also commonly and wrongly pre-
scribed for a variety of trivial febrile illnesses, probably mainly
of viral origin and better not treated by antibiotics at all. The
more specific but less common indications for a tetracycline
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include Mycoplasma pneumoniae infections, for which eryth-
romycin is equally suitable, the rickettsial diseases, and in-
fections caused by chlamydia, including psittacosis, trachoma,
inclusion conjunctivitis, and lymphogranuloma venereum.
Their effect in non-specific urethritis may be related to the
possible role of chlamydia in causing this symdrome. Tetra-
cyclines are also used in other sexually transmitted diseases,
chancroid and granuloma inguinale, and as one of a number of
possible choices in patients with gonorrhoea and syphilis who
are allergic to penicillin. Other spirochaetes, including those
causing leptospirosis and relapsing fever, are also inhibited by
these drugs. They are used, with or without streptomycin, for
brucellosis (with co-trimoxazole as a recent competitor),
glanders, and melioidosis, and as alternative choice for anthrax,
actinomycosis, and plague. Tetracycline reduces the average
requirement ofintravenous fluid in cholera by half, and another
recent tropical use is as an ancillary agent in the management of
drug-resistant Plasmodium falciparum infections.10 On a more
domestic note, the value of small doses of tetracycline in
rosacea and to a less extent in acne vulgaris is well-established.

It looks as though tetracyclines will justify another celebra-
tion on their golden anniversary.
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Onchocerciasis-
River Blindness
Onchocerciasis ranks as one of the world's most formidable
infectious diseases, yet the very name is unfamiliar to many
doctors. The parasitic disease is caused by the filarial worm
Onchocerca volvulus, transmitted by bloodsucking blackflies
of the genus Simulium, which breed in rapidly flowing rivers.
Onchocerciasis affects more than 20 million people, and in
some communities it is responsible for blindness rates in the
adult population of at least 20%. In Africa it is a dreadful
scourge: it causes "river blindness," and the millions of larval
worms in the skin are also responsible for pruritus associated
with disfiguring atrophy and depigmentation; this leads to
one of the worse features of the disease, presbydermia. The
premature aged appearance results in the affected individuals
and sometimes whole communities being ostracized by their
neighbours. The disease has caused many fertile valleys to be
abandoned, and together with trypanosomiasis and mal-
nutrition has frustrated the economic development of many
of the already impoverished savanna regions of Africa. Para-
doxically, it is a cryptic disease. The pruritus is often mis-
diagnosed as scabies, the vitiligo is mistaken for leprosy, and
the onchocercal eye disease is usually confused with con-
junctivitis and trachoma. Surgeons who operate on the hanging
groins and hernias, which are late sequelae of this disease, are
often unaware of their onchocercal aetiology.1

Onchocerciasis is now known to occur throughout most of

the savanna and rain forest areas of Africa. There are also foci
in the Yemen, Guatemala, Mexico, Venezuela, Columbia, and
Brazil. The microfilariae are easily seen in the eye using the
slit lamp, and no special skill is required to demonstrate the
parasites in the skin, so that further surveys will undoubtedly
reveal other foci and they may also discover new clinical
manifestations of the disease such as "sowda," a hyperkera-
totic condition of the skin associated with lymphadenopathy
which occurs in the Yemen.2 3

Like many helminths, 0. volvulus is not a uniform species.
Duke and his colleagues in the M.R.C. laboratory in the
Cameroun Republic have shown4 that there are different forms
of the parasite, with differences in their infectivity to different
vectors and differences in their pathogenicity. It has always
been difficult to explain why the disease causes much more
blindness in savanna areas than in the rain forest, especially
as the people living in the rain forest are often more heavily
infected. The recent experiments by Duke and Anderson5 on
the pathogenicity of different strains in the eyes of rabbits
offer a possible explanation: they have shown that the savanna
strain has a tropism for the cornea whereas the forest strain
remains inert in the anterior chamber.
The control of onchocerciasis aims to kill either the parasite

or the vector. The available drugs, diethylcarbamazine and
antrypol are useful for treatment of individual patients, but
they are unacceptable for mass chemotherapy because of
toxicity and severe side reactions, so that the main emphasis
has been on vector control. There has been some success in
this field, notably in East Africa where McMahon and his
colleagues6 used DDT to eliminate the vector S. neavei from
the main endemic area in Kenya, and in Uganda where
Barnley7 was successful in controlling S. damnosum on the
Nile. In both areas control has been maintained and the disease
has now almost disappeared though the worms persisted in the
absence of transmission for at least 15 years.8 In West Africa
the problems are much more formidable: the endemic area
stretches from the Gambia as far east as Ethiopia, the vector
flies can cover distances of up to 100 km, and it is not easy to
achieve collaboration between different countries to prevent
reinfestation. But a major control scheme has been prepared
for the worst affected areas in the Volta river basin, involving
Dahomey, Ghana, Ivory Coast, Mali, Togo, Niger, and
Upper Volta. A detailed plan9 10 has been prepared by a team
sponsored by the United Nations Development Programme,
the Food and Agriculture Organization of the United Nations,
the International Bank for Reconstruction and Development,
and the World Health Organization-"the most detailed and
far-reaching plan ever drawn up to control a disease and it
prepares the ground for economic development in an ex-
tremely poor region." Previous control campaigns in Africa
have relied on DDT, but in this project concern for the long-
term environmental effects of DDT has led to a decision to
use much more expensive but equally effective biodegradable
insecticides. The control measures will be applied over a period
of 20 years at a cost of 120 million dollars, and will apply to
an area of 700,000 km2 inhabited by 10 million people. The
funds will be provided through the International Bank for
Reconstruction and Development and the scheme will be
administered by the World Health Organization. Approxi-
mately 15% of the budget will be allocated to research so that
some of the technical problems that have not yet been solved
may be overcome as the scheme progresses. It seems likely
that there will be a considerable British contribution: the
Overseas Development Administration has been asked to
provide funds for the central budget and advice has been
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