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Infection with E.B. Virus
Infectious mononucleosis is a generalized disease charac-
terized by proliferation of atypical mononuclear cells and
affecting nearly all tissues and organs.' Thus it has come to
be compared with other generalized lymphoproliferative
diseases such as the leukaemias. But there are at least two
distinguishing features. The first2 is that infectious mononu-
cleosis does not involve the bone marrow, and the second
is that the proliferation of the atypical cells comes to an end.
There is some evidence that infectious mononucleosis can
originate from a virus infection, but it is only speculation
that the process is terminated by immune rejection of virally-
transformed cells. The reason for remission is not yet
apparent.
The Epstein-Barr virus (E.B. virus) was first discovered

in electron-micrographs of cells from Burkitt's lymphoma3
grown in vitro. Though antibodies to this herpes-like virus
are readily demonstraible, both for the virus itself and for
non-virus antigens which it induces in the mem-branes of
infected cells, the biological activity of the virus is so slight
that it would scarcely have been detected except in electron-
micrographs. Serological studies showed that antibody titres
to E.B. virus were high in 87% of patients with Burkitt's
lymphoma but in only 14% of controls.4 An accident in the
Henle's laboratory in Philadelphia gave a clue to the role of
E.B. virus in infectious mononucleosis. A laboratory tech-
nician who had initially no antibodies to this virus but who
was handling it contracted the disease and developed anti-
bodies to the virus. Over the next eight weeks her leucocytes
could initiate lymphoblastoid cell lines in which some of the
cells contained E.B. virus-in exactly the same manner as
the original cells from Burkitt's lymphoma cultured by
Epstein and Barr.5
When a second originally antibody-negative technician

developed infectious mononucleosis a few months later, the
same sequelae ensured-seroconversion and capacity to pro-
vide lymphoblastoid cell lines showing E.B. virus. This virus
can apparently stimulate the growth of normal peripheral
lymphocytes6 or transform fetal leucocytes,7 but it may not
be the only herpes-like virus to affect such cells, since similar
claims have been made for cytomegalovirus as a cause of a
disease like infectious mononucleosis.8

Serological studies, however, strongly support the role of
E.B. virus in causing infectious mononucleosis, at least in
the Western communities in which the studies have been
made. A. S. Evans and J. C. Niederman9 surveyed over
2,000 young adults (aged 17-19) over a period of 9 months
to 8 years after the determination of their initial antibody
status with respect to E.B. virus. One hundred of these sub-
sequently developed infectious mononucleosis, and all of
these were originally seronegative. None of the 1,100 who
were initially seropositive developed the disease. About half
of the 2,000 were originally seronegative as young adults.
Though infectious mononucleosis is not highly contagious,

there is evidence that the oropharynx is the site of trans-
mission. M. S. Pereira and colleagues10 reported having re-
covered a herpes-like virus from a throat swab of one out of
six patients studied. Now G. Miller and colleagues1' have
reported that filtered throat washings from 23 out of 25
patients with infectious mononucleosis transformed lympho-
cytes into continuous cell lines in vitro. The virus was
present in very low titre, but 17 controls were negative.
Reference sera containing neutralizing anti!bodies to E.B.

virus inhibited this transformation, and that showed the
agent was almost certainly responsible. The most interesting
finding was that the virus could be detected in some
patients for as long as 150 days (in one case 16 months) after
the onset of the illness.

But in the West Nile area of Uganda, where Burkitt's
lymphoma is commonly seen in children, some 90% of 3- to
4-year-olds showed positive titres for the virus, and the
titre actually declined in adolescence to reach some 7/0%
with detectable antibody at age 15.12 Despite the prevalence
of E.B. virus in this part of Africa, Burkitt's lymphoma is
as uncommon there as leukaemia is in children in the West.
Data such as these have cast considerable doubt on simole
hypotheses such as "malaria + E.B. virus = Burkitt's
lymohoma" unless, perhaps, the individual for whom the
combination does elicit the lymphoma has so far undetectable
idiosyncrasies of immunity, or a superinfection.13
A relationship between infectious mononucleosis and acute

lymohatic leukaemia has been suggested.14 Three cases of
this form of leukaemia in males of 12, 16, and 17 all ap
peared to have been preceded by an attack of infectious
mononucleosis, two within one month. But a common virus
aetiology for the two diseases annears to be imorobable. for
more than half of leukaemic children examined have been
found not to show antibody to E.B. virus. Another view
suggested is that C-tyipe viruses (containing RNA rather
than the DNA found in E.B. virus) are the cause of human
leukaemia. Evidence of these RNA viruses has been found
in most members of several animal species.15 Unknown
factors, but among them carcinogens, can stimulate genes
which can cause malignancy, and lead to the activation of
the latent virus. Infections with viruses which are not known
to be oncogenic, or the taking of drugs such as immunosup-
pressants coincidentally with some precancerous change
which would normally be deleted, may result in tumours for
which no single cause has been identified.
We have been so imoressed by the uniformity of resoonse

of inbred animals, or even cell cultures, to our viral carcino-
gens that we have tended to study viruses and human cancer
in sim;lar terms. One of the great boons of comDuters in
medicine is the possibility they allow of collecting not just
mortality or morbidity data but all the recordable clinical
data such as illnesses, vaccinations, drugs, and the physical
events that distinguish the lives of individual human beings,
so unlike the lives of inbred strains of animals used in bio-
logical experiments.
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