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praisal " by clinicians, whose contact with
patients gives them a "sense of drive and
urgency which is quite unknown to the
scientist in his ivory tower."

Dr. Macleod can be assured that distin-
guished clinicians have had a very big hand
in the direction and control of the research
undertaken. If he consults the past and
present constitution of the senior committees
of the British Empire Cancer Campaign for
Research and the Imperial Cancer Research
Fund-the two largest organizations fostering
and supporting cancer research in this
country-he will find that the highest offices
have been or are filled by such names as Lord
Dawson, Lord Horder, Sir Cecil Wakeley,
Sir Stanford Cade, Professor Scowen, Sir
Charles Dodds, Sir Heneage Ogilvie, presi-
dents of the royal colleges, and many others
with distinction in the clinical field. Indeed,
a great many of these have the advantage,
by Dr. Macleod's criteria of suitability,
of never having been inside an "ivory
tower."

In cancer we are all confronted by a
problem of immense difficulty. The intel-
ligent scientist appreciates that the clinician
is often debarred from a strictly scientific
approach by his need to act immediately
when confronted by an urgent case. It may
take him five years to find out that a modi-
fication of treatment which he has introduced
is of no value, and he is bound by ethical
considerations to rule out experimentation.
One hopes that the clinician, on the other

hand, appreciates the scientist's limitations
and difficulties ; they are different from his,
but no smaller and equally frustrating.

In the sphere of cancer research of which
I have most knowledge, which is radio-
biology as applied to radiotherapy, there is
continual association between therapists and
experimentalists, and extensive rationalization
of the empirical use of radiation has been
achieved in the last decade by this inter-
course. Indeed, many radiotherapists have
abandoned clinical for experimental work in
the belief that this is their best way to
advance radiotherapy.
The annual expenditure on cancer research

in this country is only a fraction of the
arbitrary figure given by Dr. Macleod, which
is much more like the annual cost of advertis-
ing the most potent carcinogen in our en-
vironment-cigarettes. It is certainly waste-
ful to have scientists of the Medical Research
Council successfully investigate preventable
causes of cancer if no effective steps are taken
by the legislature to act on their findings.

If cancer control has not advanced as
rapidly as we should all wish, and we are to
put down our limitation to a want of dili-
gence somewhere, I suggest that Dr. Macleod
be generous enough to allocate responsibility
fairly between the legislature, the clinics, and
the " ivory towers," not merely in Britain but
throughout the world.-I am, etc.,

HAROLD B. HEWITT.
Northwvood, Middlesex.

Serological Studies in Infectious Mononucleosis

SIR,-Dr. J. E. Banatvala and Miss Sally
G. Grylls (23 August, p. 444) reporting on
their 27 patients with illnesses resembling in-
fectious mononucleosis, found three patients
who failed to develop heterophile antibodies
or antibodies to EB virus, cytomegalovirus,
toxoplasma, and the various other antigens
they included in their study. This prompts
me to report the findings in a similar series
of patients investigated during a three-month
period at Bristol Royal Infirmary in 1968.
In this period all specimens sent for a Paul-
Bunnell reaction were screened by the Mono-
spot (Ortho Pharmaceuticals Ltd.) test. This
is a commercial slide test which utilizes horse
erythrocytes to detect heterophile antibodies
with the differential absorption characteristics
of infectious mononucleosis. It appears to be
at least as sensitive and specific as the
standard Paul-Bunnell reaction.`'

Sera from 29 out of a total of 84 patients
investigated for glandular fever gave a positive
Monospot result. Seven of these 29 gave a
negative Paul-Bunnell reaction, though all had
clinical and haematological features which had
suggested the diagnosis of infectious mono-
nucleosis. Further sera were obtained from these
seven patients. They remained Paul-Bunnell
negative and they were, therefore, further in-
vestigated. An indirect immunofluorescence test

for EB antibodies using the EB3 system was
kindly done by Dr. M. S. Pereira, Virus
Reference Laboratory, Colindale. Complement
fixation titres to cytomegalovirus and toxoplasma
were also measured.

In three of the seven Monospot positive, Paul-
Bunnell negative patients, antibodies to EB virus
were present in the first serological specimen
examined. This may indicate either previous
exposure to the virus or an infection mono-
nucleosis illness with late or no development of
the characteristic heterophile antibodies as
detected by the Paul-Bunnell reaction.4 Sera
were obtained late in the convalescent phase of
the illness of two of the remaining four patients,
and both had developed EB antibodies in low
titre for the first time at this stage (Table).
The late development of EB antibodies in other-
wise typical cases of infectious mononucleosis
has been described.' 5 In Case 1 (Table) culture
of the leucocytes from the peripheral blood three
weeks after the onset of the illness yielded a
continuous line of lymphoblastoid cells which
remained viable for more than eight months
(Dr. B. Achong, personal communication). The
development of such a cell line when EB anti-
bodies are not present at the time of donation
of the blood is unusual but has been described.6

In illnesses with clinical and haematologi-
cal features suggestive of infectious mono-
nucleosis there is a close correlation between
the development of EB antibodies and of

heterophile antibodies as detected by the
Paul-Bunnell reaction.5 7 There is a similar
correlation between the Paul-Bunnell test and
the Monospot test.`3 The findings in the
two cases described above could be interpreted
as suggesting that the Monospot is the most
sensitive of these three tests when applied
to the early detection of EB virus infection
in association with an infectous mono-
nucleosis syndrome. Further studies in which
all these indices are measured well into the
convalescent phase of the illness are clearly
required.-I am, etc.,

M. G. MOTT.
Frenchay Hospital,

Bristol.
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Case No. Age Sex Timefron Monospot PB. EB C.M.V. Toxoplasmaonset ~~~~~~~~~~~~~~C.F.T.(1/4)
1 19 F 3 weeks + _ _ 1/8

5 weeks + _ _ 1/8 not tested
17 weeks + not tested + < 1/8 not tested

2 6 M 9 days + _ _ < 1/8
4 weeks + _ _ < 1/8 not tested

11 weeks + not tested + < 1/8 not tested

Key for Table: P.B. Paul-Bunnell (unabsorbed to 1/640); EB: EB antibodies titre 1/5; C.M.V. Cytomegaloviruscomplement fixation titre.

Autoimmunization in Human Malignant
Melanoma

SIR,-Dr. M. G. Lewis and others (6 Sep-
tember, p. 547) report that in two patients
inoculated with autologous melanoma cells
after extensive removal of disseminated
tumour cytotoxic serum autoantibody was
produced where none could previously be
detected. They express their interest in
the possibility that autoimmunization with
irradiated autologous tumour may be of
clinical benefit to patients with malignant
melanoma. The experimental studies by
Cohen and Cohen' of " antigenic equivoca-
tion " of tumour and normal tissues by
irradiation in mice, and the immunological
studies by Haddow and Alexander' with rat
sarcomata, encouraged Mr. R. K. Newing,
plastic surgeon to St. Vincent's Hospital and
Peter MacCallum Clinic, Melbourne, and
myself to conduct a clinical experiment at
the Cancer Institute, Melbourne, Australia,
during 1964-6, concerned with attempts to
autoimmunize patients against malignant
melanoma with heavily irradiated tumour.

In each of 10 patients studied (nine with
primary melanoma of skin and one with a
choroidal melanoma) metastases had developed at
varying times after excision of the primary, with
or without block dissection of regional lymph
nodes. These metastases were either at the sites
of excision or in more outlying lymph nodes,
and in three cases metastases to lung and other
organs, arising probably from blood spread,
were also present. Masses of tumour readily
available for surgical excision were removed and
minced under aseptic conditions in precooled
Puck's DI saline cell culture medium fortified
with 30% fetal calf serum. Penicillin and
streptomycin were added to the suspension con-
sisting of free tumour cells and clumps, which
was divided into 2-6 aliquots each containing
1-3 g. tumour. Dimethyl sulphoxide (10%
w/v) was added to each aliquot placed in a
10 ml. ampoule, and ampoules were flame sealed
and stored frozen in either liquid nitrogen or solid
CO2. After thawing, each ampoule was irradi-
ated with a single dose of 12,000-14,000 radls (4
meV x rays; dose rate 1,000 rads/min.) to
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