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One was to select a serum-inhibitor-resistant variant by pass-
aging virus in the presence of horse serum.' The other was to
use a selected genetic recombinant-that is, a wild virus
carrying the latest antigen was crossed with a laboratory
strain which grew well and was attenuated for man.2 Workers
in the U.S.A. had also been studying the problem. They
attenuated influenza A by exposing wild virus to mutagens
and then selecting viruses which would grow well only at
reduced temperatures. These were called temperature-
sensitive, ts, mutants.3 The exact virus function which is in-
hibited by high temperature may vary, but Mills and col-
leagues believe that if the virus growth is inhibited by a
temperature of 38°C then the mutant will be suitably attenu-
ated as a vaccine, and this attenuation can also be trans-
ferred to wild viruses by genetic recombination.
The result of all this work is that attenuated viruses can

now be produced at will. There is also evidence that two
doses of attenuated vaccines given as intranasal drops or
spray provide good protection against experimental infection.
Russian workers have done placebo-controlled, "blind"
field studies which indicate that they give protection under
epidemic conditions.4 Several pharmaceutical laboratories
are working on the production of vaccines, and one of them
has recently obtained a licence to sell an attenuated in-
fluenza A vaccine in Belgium. This laboratory has improved
methods for selecting inhibitor-resistant strains, but its vaccine
was produced by using two attenuation techniques-genetic
recombination with a laboratory strain followed by selection of
an inhibitor-resistant mutant.5 This virus in this type of vac-
cine has been shown to cause negligible reactions, not to be
transmitted to other persons, and to be immunogenic after
two doses.
The trouble is that since it was developed the serotype of

influenza A has changed, and it is by no means certain that
this vaccine will give good protection against the new sero-
types. It would be worth finding out whether such an "old"
vaccine will actually give protection, and its wider use will
help to set at rest fears that live vaccine might be dangerous
or start epidemics. Eventually it will be desirable to get new
attenuated viruses more quickly from the research laboratory
to the clinic, but this will require practice and improvements
in virological and testing methods as well as co-operation
with the regulatory agencies.
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Children's Worms
Just after the war, when the world's population was smaller,
Stoll calculated' that 209 million persons had threadworms
and 664 million had roundworms (ascariasis). More recently,
a survey of 4,000 immigrant school children in Britain2
showed that 37% had worms; the figure for children from the
West Indies was 51%, India and Pakistan 30-40%, and Kenya
16%. Of affected West Indian children 75% had trichiuris and
40% ascariasis. The incidence of threadworms found in
British and American children varies from 20% in children
at home3 to 65% ofthose in institutions. Repeated swabbings
show a higher6 threadworm infection rate than single ones;

one swab detected threadworms in 25%, two swabs in 40%,
and three swabs in 52%. Ifone child has these infestations, the
odds are that other members of the family will have them too.
A study of 286 white families in Washington showed that in
75% of cases of threadworm infection more than one member
of the family was infected: in affected families the average
number of infected persons (child or adult) was 3-4. In a recent
study3 of ascaris infection in children 82% of siblings were also
infected; hence in the case of both threadworm and round-
worm infection if treatment is to be given it must include the
rest of the family.
The female threadworm lays about 10,000 eggs when

emerging from the anus, and then dies; the roundworm lays
about 200,000 eggs. Threadworms' eggs8 are found in dust,
especially after bedmaking, in the bedclothes, pyjamas, on toys
and furniture and on cat and dog fur.5 The eggs float in the air
and live for two or three weeks at room temperature. In one
study9 it was found that there were 119 eggs on each square
foot ofthe walls of the school dining hall, 305 on the classroom
walls, and 5,000 on the lavatory walls. Threadworm eggs,
unlike those of ascaris, are rarely found in faeces: the diagnosis
is made by smearing sticky cellophane (Sellotape) around the
anus and then mounting in N/10 sodium hydroxide and
examining under the microscope. Ascariasis is diagnosed by
examing the faeces for ova.
A wide variety of trivial and serious symptoms have been

ascribed in the past to threadworms, just as they used to be to
teething or masturbation. These included nymphomania,4 5
keratoconjunctivitis, epilepsy, abdominal pain, nail biting,
thumb sucking, nose picking, tooth grinding, nightmares,
poor concentration, and irritability. Grandmothers still
believe that threadworms affect the appetite and make the
child rub the nose. In fact the only symptom which they are
likely to cause is pruritis ani, mainly in the evenings, when the
female worm emerges from the anus and lays her eggs: a large
number of boys in a police boys' camp in Washington were
examined at repeated intervals, and it was found that the
female worms reached the anal canal at 20.00 hours and the
mucocutaneous junction an hour later-when itching
occurred.10 It is hard to believe that worms 2-12 mm long
would cause abdominal pain. Roundworms usually cause no
trouble, but in their remarkable tour of the body they may
cause serious symptoms, including abdominal pain or jaundice,
and they may lead to intestinal obstruction and respiratory,
neurological, dermatological, or renal disorders.
Threadworm infection should be treated only if it causes

troublesome pruritis. It used to be treated by quassia enemas,
gentian violet tablets, or phenothiazine, but viprynium in a
single dose of 5 mg/kg repeated in two weeks is now the drug
of choice. This may cause redness of the stools, diarrhoea,
vomiting, or abdominal discomfort; the whole family, in-
cluding the parents, should be treated. The alternative is
piperazine. Ascariasis is treated by piperazine in a single dose
of 2 to 3 g; rare side affects include urticaria, somnolence,
ataxia, weakness of the legs, vertigo, tremor, abdominal pain,
nausea, vomiting, or blurred vision.
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