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Antigens in Human Sarcomas
and Melanomas

That viruses may play some part in causing human cancers
is suspected but not yet proved.' Laboratory studies show
that tumours induced by the same virus in different hosts
may share common antigens despite genetic differences
between the hosts2 and that the reaction of the hosts to the
antigens in their tumours may entail the production of circu-
lating antibodies. One way of looking for viruses that cause
cancer in man, therefore, is to seek common antibodies against
tumours in patients with particular forms of cancer. Two
such studies have recently been reported by D. L. Morton
and A. Malmgren and their associates in Bethesda.`6

Antibodies against melanoma were found' in all of six
patients whose sera were tested against their own malignant
melanomas by an indirect immunofluorescent technique.4
Positive results were also obtained with 84 out of 138 (61%)
sera from patients with melanomas tested against cells from
other melanoma cases. But 25 out of 125 (20%) of tests of
normal sera were also positive against melanoma cells. Other
studies confirmed the specificity of the reaction in the case of
four out of six sera from melanoma patients and homologous
melanoma cells.
The report from Dr. M. G. Lewis and colleagues at page

547 of the B.M.J. this week constitutes a partial confirmation
and extension of Morton and Malmgren's studies in respect
of melanomas. In particular they make the new observation
that the chance of finding autoantibodies was highest in
patients in whom the disease is not widely disseminated.
The fact that the disappearance of antibodies in three patients
coincided with the progression of the disease from a stage of
limited extension to one of wider dissemination is difficult
to interpret. Despite the attraction of the theory that the
increase in malignant behaviour followed the loss of tumour-
specific antigens, it remains unproved. The observation that
the inoculation of irradiated autologous melanoma cells
" after extensive removal of disseminated tumour " enabled
cytotoxic serum autoantibody to be detected in two cases in
which none could previously be found may indicate that
tumour-specific antigens are in fact not lost but merely
rendered undetectable when tumours become widely
disseminated.
At the end of 1968 Morton and Malmgren4 reported an

extension of their studies to human osteogenic sarcomas.
Positive results were obtained in tests of sera from patients

with osteosarcoma against autologous or homologous osteo-
sarcoma sera and also in 45 out of 52 tests against sera from
patients' relatives or close associates. As in the melanoma
survey, blocking and absorption studies confirmed the speci-
ficity of positive reactions. More recent studies5 have shown
cross-reactivity with sarcomas of other types, including lipo-
sarcomas, fibrosarcomas, and chondrosarcomas. Reactions
were also seen with two out of four melanomas tested.
A number of clinical observations suggest that osteo-

genic sarcoma may have a viral aetiology. It has, for instance,
a predilection for young people, it may occur simultaneously
at multiple sites in the same patient,7 and it has been reported
as developing simultaneously in as many as three members of
a single family.8 Other reports of the familial incidence of
sarcomas9 -12 seem to suggest a genetic origin but are not
inconsistent with the vertical transmission of a virus-that is,
from parent to child before or very shortly after birth. The
patients studied by Morton and Malmgren4 differed from
each other in sex and blood group.

If a virus is responsible for the presence of specific anti-
gens in patients with osteogenic sarcomas, the occurrence of
specific antibodies in normal sera shows that the disease is
not an invariable consequence of infection. Indeed, the virus
may be no more than a common passenger to the carriage of
which patients with sarcoma are exceptionally susceptible.
To fulfil Koch's postulates in relation to the causation of
human cancer by a virus is notoriously difficult. On the
other hand, the demonstration of the passage of an infectious
agent from a culture derived from a sarcoma to a culture of
normal human embryo cells5 may be more significant.
One must expect that it will take time and painstaking

work before the true explanation of the observations reported
by Morton and his colleagues is known. In the meantime
the discovery that osteogenic sarcoma can be induced by viral
agents in mice'3 and hamsters14 makes the proposition that
human sarcomas may also have a viral origin basically tenable.
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Tennis Leg
Sometimes a tennis player has a sharp pain in the calf so
sudden and unexpected that he turns to see who hit him,
and occasionally it is so severe that he collapses and has to
be helped from the court. A similar pain may occur in
squash, cricket, ski-ing, athletics, and other sports. Clinically
the cause is a tear at the musculo-tendinous junction of the
medial belly of the gastrocnemius, and this has been con-
firmed by 0. Arner and A. Lindholm' from operating on
five patients. On clinical examination there is local tender-
ness, and a gap in the muscle is usually palpable in the first
24 hours. After that swelling may be considerable and it is
often accompanied by obvious bruising. The injury occurs
mostly in older players, and A. I. Froimson2 reports that
there may be a prodromal ache in the calf for a day or two
beforehand. Arner and Lindholm analysed the mechanism
of injury in 20 patients and showed that it follows a stroke
played with the back foot supinated and the knee extended.
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As the player comes forward from that position the ankle is
dorsiflexed and an excessive strain is applied to the calf.

Complete or partial rupture of the Achilles tendon may
also present with sudden, acute pain in the calf, and these
are the alternative diagnoses which must be excluded. The
patient should be examined lying supine or kneeling on a
chair. First the musculo-tendinous junction of the gastroc-
nemius must be palpated for evidence of local tenderness,
swelling, or a gap in the muscle. Then the tendon should be
made taut by resisting the voluntary action of the calf with
one hand on the sole of the foot, and the tendon should be
palpated with the other hand for evidence of rupture or local
tenderness or swelling within the tendon. R. Ljungqvist' has
recently provided an excellent report on partial rupture of
the Achilles tendon, including coloured photographs of his
operative findings.

For treatment of tennis leg Froimson recommends imme-
diate raising of the leg and application of ice bags. After
that he advocates rest, with crutches and no weight-bearing
for 24 to 36 hours, and no tennis for about five weeks. When
walking is first attempted the heel of the shoe is raised
temporarily by 3 to 1 in. (1 5 to 2 5 cm.).

Just as " tennis elbow " is an unsatisfactory name in that it

is seldom caused by playing tennis, so the term " tennis leg "

could be criticized on the grounds that it is a relatively
common type of muscle injury caused by many other
activities. However, it is too late to complain. In 1884
Wharton P. Hood4 described " lawn-tennis leg " as follows:
" The great popularity of lawn-tennis has given the above
name to an accident which has long been known to surgeons,
but which the particular kind of effort required by the game
has of late years rendered much more frequent than heretofore.
It consists of the rupture of some portion of the muscular or
tendinous structure of the calf." Surprisingly the case he
describes fully is that of Dr. W. G. Grace, who was playing
cricket at Lords on 12 June 1884 and had made 60 runs,
when he had the sudden feeling of being smartly struck in the
calf. He thought he was done for the season and dared not
put his heel to the ground to save his life. Mr. Hood examined
him and felt a distinct sulcus as he passed his finger down
the calf. According to his custom Mr. Hood elevated the
leg, applied firm strapping from the ankle to the knee, and
told him to be as active as possible. The next day Dr.
Grace completed his innings at Lords and never rested his leg
a single day. Two weeks after the injury he scored 107 runs
against the Australians at the Oval.

Life on Mars?
In 1900 a Madame Goguet left 100,000 francs to the French
Academy of Sciences to be given to whoever established
communication with another world " other than Mars."'
Evidently Mars was considered too easy a target to be worth
such an exorbitant sum-then equivalent to about £4,000-
and the reason must have been the " canals "-those un-
naturally straight, thin lines whose problematical existence
has been the subject of controversy ever since the Italian
astronomer Schiaparelli thought he had observed them in
1878.2 Yet even now, after the passage of the two Martian
probes, Mariner 6 and 7, which took photographs of the
planet's surface from only 2,000 miles away and transmitted
them to earth, we must still wait for the pictures to be
" tidied up " by computer before being sure what they reveal.
The trouble is that radio interference produced odd spots and
patches on the pictures which upset their clarity. But some
areas of the surface were fortunately included in several
photographs, so, if a process akin to visual superposition is
applied, after correcting for distortion caused by differing
angles of view, the genuine features will thereby be enhanced,
while the spurious marks, being different in each photograph,
will fade into the background and, we are told, can even be
eliminated by the computer.
The greatest advocate of the theory that the " canals " are

evidence of intelligent life was Percival Lowell, who built an
observatory in the clear air of Arizona specially to study the
planets. In three books35 he developed the idea that, as
the Martian surface dried up in course of time, its inhabitants
developed a scheme for conveying water from each melting
polar ice-cap in the spring to the rest of the corresponding
hemisphere, and that the visible signs of this operation were
not the actual waterways but belts of vegetation on either
side of them. (Lowell did not live to see the recent photo-

graphs of the earth taken by American astronauts in orbit,
in which the course of the Nile can be traced from the belts
of vegetation alongside the river.)
The " canal" theory lost favour as more and more

astronomers declared themselves unable to see these features,
and it was pointed out that the human eye, when straining
to see something on the verge of visibility, is apt to join up
visible features with imaginary lines. As drawn by Lowell
and his followers, the " canals " usually start and end at
prominent features on the edges of the dark areas of Mars,
or at smaller dark spots which Lowell termed " oases."

These darker areas cover about one-third of the planet's
surface and undergo changes remarkably like those of
vegetation. Their broad shapes remain unchanged, but their
detailed outlines undergo visible changes from one Martian
year to the next. Furthermore, their colour varies with the
seasons. They are faint in the winter, but then darken to
a blue-green colour which first appears in high latitudes and
gradually spreads towards the equator, as if stimulated by
water vapour from the polar ice-caps spreading through the
atmosphere. Then-most remarkably of all-their colour
changes to brown. Unfortunately for the vegetation theory,
this does not happen in autumn but in late spring and early
summer. The nearest earthly equivalents to this change
appear to be some species of lichen, which turn from grey-
green to brown when drying out in bright sunlight.6 How-
ever, these areas do not show the spectrum of chlorophyll,
which lichens contain in their algal cells.

There are two theories favouring a non-biological explana-
tion of the colour changes in the dark areas. One is that
certain minerals darken when moist ; this would account for
the change spreading from pole to equator as the ice-caps
melt. The other theory postulates volcanoes. D. B.
McLaughlin' drew attention to the roughly similar shapes of
the dark areas and the fact that many of them end in a sharp
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