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to the virus. The findings of H. L. Moses and colleagues,1
however, complicate the issue: only four out of 14 continuous
suspension cultures of leucocytes from nine cases contained
Epstein-Barr virus, but all contained reticular arrays of much
smaller virus-like particles. Similar small particles have been
seen in lymphomas and in tumours induced by Rous sarcoma
virus. Viruses like the Epstein-Barr organism have been
found in cells cultured from lymphoid tissue of cancer
patients,21 in peripheral leucocytes from cases of myeloblastic
and lymphoblastic leukaemia,2' 23 and from apparently healthy
people.24 Indeed, Moses and colleagues"7 state that the fre-
quency with which Epstein-Barr-like viruses are found in
cell lines from cases of infectious mononucleosis is not greater
than the frequency with which they are found in similar cell
lines from patients with leukaemia or other forms of cancer.

Clearly infection with a virus like the Epstein-Barr
organism is common, and it is sometimes associated with
infectious mononucleosis. Infection probably often persists
in a latent form, and whether the possible " helper virus "
seen by Moses and colleagues'7 plays a part is unknown. An
important question is whether these viruses or the Epstein-
Barr virus itself are oncogenic. There are certainly some
pointers to this. They appear to facilitate the adaptation of
lymphoid cells to growth in culture.20 21 Often Epstein-Barr
virus cannot be seen in the original tissue2' and it may be
that only infected cells grow well in culture. The leucocytes
then become " blastoid," and a chromosomal structure
previously found in Burkitt lymphoma cells appears.20
However, herpes virus infections such as herpes simplex or
varicella-zoster are characterized by persistent latent infec-
tions, often localized in particular areas and tissues. Under
suitable circumstances, such as those which precipitate " cold
sores," they are capable of spreading from cell to cell in the
presence of circulating antibody. The Epstein-Barr-like
viruses in lymphoid cells do not seem to cause cell lysis, and,
once infected, cells will remain so and may pass on the infec-
tion when they divide. Thus the infection probably persists
as long as infected cells and their progeny survive. Some
peripheral lymphocytes may circulate for months or even
years.

Like some other virus diseases, infection in infancy
probably leads to mild disease followed by persistent infec-
tion of limited duration in the presence of long-lasting
antibody. If infection occurs partly under cover of maternal
antibody, only a limited number of cells may become infected.
Infection in those who escape until late childhood or early
adulthood probably causes a more severe illness (infectious
mononucleosis), again with some persistence of latent infec-
tion. Any tumour of lymphoid tissue arising from an infected
cell would be likely to carry the infection, and the proportion
of cells infected would depend on the susceptibility of the
progeny cells (altered or unaltered by malignant changes).
Other tumours with susceptible cells and arising in close
association with infected lymphoid tissue (as in the post-
nasal space) might also become infected. The higher anti-
body titres associated with Burkitt lymphomas and some
post-nasal carcinomas than those found after infectious
mononucleosis depend on the larger number of cells infected
and therefore the greater and more prolonged antigenic
stimulus. Whether Epstein-Barr virus is an oncogenic agent
or merely a passenger in tumours of or associated with
lymjpioid tissue remains to be determined.
The mode of transmission of the Epstein-Barr-like viruses

remains obscure, but their association with lymphoid tissue
suggests that the tonsils and adenoids might contribute and

that the epidemics in populations of young people might be
associated with kissing or through mouth-to-mouth contact
on fomites. Transmission in early childhood could be
accounted for by similar mechanisms.

D.D.T. in the Environment
After 25 years' sterling work in the service of mankind
D.D.T. (dicophane) is threatened with increasing restrictions
on its use. The reason for this concern is the extraordinary
chemical stability of the molecule so that it persists under a
wide variety of physical conditions and even in very high
dilution. Furthermore, it gets carried far from the original
sites of application, mainly in water, including rain and sea
water.
The rate of metabolism and biodegradation of D.D.T. in

warm-blooded animals is slow but appreciable, and the levels
at which it is stored in the body fat reflect the rate of intake
in them; it is not totally cumulative. But in cold-blooded
creatures it appears to be metabolized little, if at all. Thus
minute animals living in water containing extremely low
concentrations of D.D.T. can gradually accumulate fairly
high concentrations in their tissues. Such small creatures are
the food of larger ones, and in this way D.D.T. begins to pass
up a food chain. When a larger animal has a single source
of food and this source is an animal that can accumulate
D.D.T. without harm to itself, the feeder may suffer. Every-
one concerned about their living environment would wish to
restrict the unnecessary distribution of a material with such
properties.

For many uses in agriculture and food storage, particularly
in the wealthier countries, alternative insecticides exist which
are readily degraded biologically. None is as cheap as
D.D.T. and few are as safe to use. But in the world as a whole
D.D.T. continues to make an enormous contribution to human
health by eliminating the vectors of, for example, malaria,
typhus, plague, and trypanosomiasis. At present there are
nearly 1,500 million people living in areas where malaria
eradication is in progress or even complete.1 About 45,000
tons of D.D.T. are used annually for this purpose, and in only
1% of these areas have problems such as the development of
resistance of the mosquito to D.D.T. yet led to the need to
apply alternative insecticides. These can be introduced only
after extensive trials of their effectiveness and safety in use.2
In India alone the use of D.D.T. has reduced the annual
mortality from malaria from 750,000 down to 1,500. Though
the population explosion is due as much to the saving of lives
(perhaps more) as to the rate of breeding, the idea of con-
trolling it by withholding known remedies against disease is
not one to be countenanced.

In all such applications as many as 130,000 men are annually
employed spraying D.D.T., and neither among them nor
among the countless numbers using it in agriculture has a
single death attributable to D.D.T. poisoning yet occurred.
Nor has a clinical syndrome of chronic D.D.T. poisoning been
recognized even among small groups of industrial workers
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heavily exposed to it for more than 20 years.3 Some long-
term studies on pure-line mice have suggested that an
increased incidence of tumours may result,4 but there has
been no evidence of this in man. The risk of death from
malaria and other diseases must be weighed against that.
The search goes on for alternatives to D.D.T. that are

biologically degraded.5 It is possible that methoxychlor
(2,2-bis-(p methoxyphenyl)1,1,1,-trichloroethane), known for
many years and rapidly degradable, is suitable for some pur-
poses. As far as public health is concerned the objection to
existing or likely alternatives to D.D.T. is their expense. This
factor alone, for a substance of which some 50,000 tons is
needed annually, would cripple the control of disease in most
countries. Moreover, none of the alternatives to D.D.T.
has its enviable record of safety in use, though some, but
not all, may one day attain it.

As the one profession qualified to judge the value of D.D.T.
to man doctors must use their influence to ensure that it
continues to be available for use against the vectors of disease.
It has been incontrovertibly shown to prevent human illness
on a scale achieved hitherto by no other public health measure
entailing the use of a chemical.

Plutonium for Pacemakers
Implantable cardiac pacemakers may soon be driven by
electrical energy derived from plutonium, a man-made metal
which until now has been associated only with atomic bombs
and nuclear reactors. The batteries of conventional design
used in pacemakers have an effective life of between one and
two years. Since many patients can be expected to survive
for considerably longer after the implantation of a pacemaker,
and since the batteries make a major contribution to the size
and weight of the device, a better source of energy would be
welcomed. The power requirement is very small. In a well-
designed pacemaker an output (averaged over the heart cycle)
of 50 microwatts is more than enough,' and the complete
elimination of batteries has been seriously considered. But
research in this direction2 has not yet produced sources of
biological energy suitable for prolonged use in man.
A fresh approach now being developed' at the Atomic

Energy Research Establishment, Harwell, is with plutonium-
238. This isotope, not to be confused with its neighbour
plutonium-239 (used in nuclear weapons and powver stations),
emits alpha-particles and has a half-life of' about 90 years.
In principle, the energy of the escaping alpha-particles can be
converted to heat and, by the use of a thermoelectric device,
into electrical energy. A prototype source of this kind has
been driving a pacemaker in laboratory tests since June 1968.
Further studies designed to reduce the plutonium content,
both to save cost and to limit the radiation dose, are now in
progress. It is expected that the final version of the plutonium
battery will be of cylindrical shape, 4-5 cm. long and 15 cm.
in diameter, with a weight of no more than 140 g. and a useful
life of at least ten years. The plutonium power source, with
the small electronic unit needed to couple it to a pacemaker
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of standard design, will be sealed into a container about
5 x 3 x 2 cm. in size.
The material used in the nuclear battery contains small

amounts of isotopes other than plutonium-238, and they add
to the radiation dose. The safety of the plutonium is also
a matter for concern. Tests made by the Atomic Energy
Authority show that the integrity of the plutonium battery
will survive heating to 8500 C. for 30 minutes-for example,
in cremation-or crushing by a 2-ton (2,000-kg.) load-for
example, in a road accident. Though further thought may
have to be given to both the hazards and the cost of plutonium,
technical advances in design and construction are to be
welcomed, for the number of pacemakers implanted in Britain
is now well over 1,000 per year and is likely to increase
rapidly.

The Desmoid Tumour
A rare though well-recognized fibromatous lesion arising from
the musculo-aponeurotic structures of the body bears the
name desmoid tumour. It is derived from the Greek desmos,
meaning a band or tendon, and alludes to the tendon-like
consistency of the tumour.' Found most often in the anterior
abdominal wall, the tumour arises especially from the rectus
sheath, and the patients are usually young or middle-aged
parous women.`4 The remainder of abdominal desmoids
often arise at the sites of operation scars or other injuries.
The tumour is a well-differentiated fibroma consisting of

mature fibrous tissue with sparse, regularly disposed fibro-
blasts. It is characteristically diffuse and non-encapsulated,
tending to infiltrate surrounding muscles, the fibres of which
are incorporated into the growth, where they undergo atrophy.
It is this infiltrative tendency that accounts for the notorious
tendency to recurrence after apparently adequate resections.
But the lesion is not malignant and does not metastasize. It
must be distinguished from a fibrosarcoma, which is usually
more circumscribed and differs histologically in its hyper-
cellularity and cellular anaplasia.
Desmoid tumours may also arise from extra-abdominal

sites.' 5 6 They have been described in the region of the
shoulder, which is said to be a common area of predilection,5
and in the muscular tissue of the legs, thighs, chest, and back of
the neck. A desmoid arising from the masseteric aponeurosis
has simulated a parotid tumour.6 Recently T. K. Das Gupta
and his colleagues have reviewed 72 cases of extra-abdominal
desmoid tumours treated at the Memorial and James Ewing
Hospitals, New York.7 Forty-five occurred in females and
27 in males; the age of onset varied from 8 months to 79
years, but was usually between 20 and 49 years. In only two
cases, both in young children, was there a history of local
trauma. The most frequent sites were the limbs and the
trunk, but some tumours arose in the head and neck, and a

Musgrove, J. E., and McDonald, J. R., Archives of Pathology, 1948,
45, 513.

2 Stewart, M. J., and Mouat, T. B., British Yournal of Surgery, 1924,
12, 355.

Pearman, R. O., and Mayo, C. W., Annals of Surgery, 1942, 115, 114.
Brasfield, R. D., and Das Gupta, T. K., Surgery, 1969, 65, 241.

5Hunt, R. T. N., Morgan, H. C., and Ackerman, L. V., Cancer
(Philadelphia), 1960, 13, 825.

Gonatas, N. K., Ar-chives of Pathology, 1961, 71, 214.
7Das Gupta, T. K., Brasfield, R. D., and O'Hara, J.; Annals of Surgery,

1969, 170, 109.
c

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.4.5681.446 on 22 N
ovem

ber 1969. D
ow

nloaded from
 

http://www.bmj.com/

