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STATEMENT ON THE DETECTION OF VIRUSES
BY ELECTRON MICROSCOPY IN HUMAN LEUKAEMIC
TISSUES AND EXTRACTS AND IN SIMILAR MATERIAL

FROM DOMESTIC ANIMALS *

In leukaemia the search for virus particles by
electron microscopy has to be considered as a pre-
liminary stage only and the finding of characteristic
particles as a useful guide for further biological
experimentation. The absence of virus does not
exclude the viral nature of the disease and the
presence of particles does not necessarily mean that
they are causally related to the disease. The assump-
tion that viruses such as those of avian and murine
leukaemia are responsible for the human disease
may not be correct. Other types of viruses or other
causative agents may be involved.

If it is assumed, however, that viruses exist in
leukaemic tissues from man and domestic animals
similar to the viruses associated with mouse and
chicken leukaemia, the following criteria for de-
tecting particles which have a high probability of
being viruses (based on observations on known
leukaemia viruses) should be taken into considera-
tion in using the thin-section and negative-staining
techniques for examining tissues, cells, and pellets
from associated fluids.

* This statement was drawn up in September 1965 by:
Dr W. Bernhard, Institut de Recherches scientifiques sur

le Cancer, Villejuif, France.
Dr M. Benyesh-Melnick and Dr J. Melnick, Baylor Uni-

versity, Texas, USA.
Dr A. Birch-Andersen, State Serum Institute, Copenhagen,

Denmark.
Dr A. F. Howatson, The Ontario Cancer Institute, Toronto,

Canada.
Dr W. Charles Cockburn and Dr S. G. Drozdov, Virus,

World Health Organization, Geneva, Switzerland.
It was commented on by: Dr J. Beard (USA); Dr M.

Boiron (France); Dr E. Benedetti (Netherlands); Dr L.
Coriell (USA); Dr A. J. Dalton (USA); Dr L. Dmochowski
(USA); Dr R. Dutcher (USA); Dr M. Epstein (United
Kingdom); Dr D. Feldman (USA); Dr J. Grace (USA);
Dr A. Graffi (Germany); Dr N. Grist (United Kingdom);
Dr F. Haguenau (France); Dr D. Harnden (United King-
dom); Dr W. W. Harris (USA); Dr E. de Harven (USA);
Dr K. Hummeler (USA); Dr M. Jensen (USA); Dr D. Moore
(USA); Dr W. Murphy (USA); Dr D. Pitelka (USA);
Dr K. 0. Smith (USA); Dr R. Stevenson (USA); Dr M.
Stoker (United Kingdom); Dr G. Schidlovsky (USA);
Dr G. de Th6 (France); Dr B. Uzman (USA); Dr R. F.
Zeigel (USA); Dr L. Zilber (USSR).

Thin sectioning

Budding particles. The maturation (budding)
process is known in detail for leukaemia viruses in
mice and chickens. Confirmation of similar pro-
cesses in human tissue would be good evidence of
virus formation.

Detached particles. These particles should possess
a dense central region or nucleoid separated by a
clear zone from the envelope, which should have
unit membrane structure. The envelope may or may
not exhibit an external fringe. The nucleoid is not
uniformly dense and may have a filamentous struc-
ture. The boundary of the nucleoid is sharply
delimited. The presence of particles possessing a
double shell, the inner of which is more electron-
dense and thicker than the outer, is considered to
be of significance. However, the presence of particles
consisting of two unit membranes, one inside the
other, is not considered significant.

Particles of uniform size and consistent morpho-
logy should be present (if only isolated particles
can be found identification is less certain).
The characteristics described here are important

in distinguishing viruses from secretion granules,
specific granules of blood cells, elementary bodies of
Mycoplasma, etc.

In addition to these criteria, evidence for the
presence of nucleic acid (presumably RNA) in the
nucleoid by cytochemical methods should be sought
and, if found, would argue strongly in favour of the
viral nature of the particles.

Negative staining

Great caution should be exercised in the use of
negative staining in the search for virus particles,
and whenever possible results should be confirmed
by studies with thin sections. To be significant a
number of particles of uniform size and consistent
morphology should be present.
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954 MEMORANDUM

The avian and murine leukaemia virus particles The " tails " that may be observed in leukaemia
have not so far been shown to possess the charac- viruses after negative staining are not sufficiently
teristic symmetrical structures that allow many characteristic to be useful as a diagnostic criterion.
other viruses to be easily recognized by this method.
Nucleoids can be observed in murine and avian General
leukaemia virus particles if the particles are fixed The limitations of present techniques are an
before negative staining. The consistent presence indication of the need for new methods to elucidate
of similar structures in human material would be further the structure and properties of the leukaemia
an indication of viral nature. viruses.


