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The avian leukosis viruses (ALV) belong
to a diverse group of RNA viruses which
shares common physicochemical characteris-
tics as well as antigens common to all mem-
bers of the group (1). Thus, hamsters bear-
ing tumors induced by a given strain of Rous
sarcoma virus (RSV) produce antibodies
which react with all other strains of RSV as
well as with other members of the ALV com-
plex (2). The group has both a broad on-
cogenic spectrum and host range, being capa-
ble of producing solid tissue tumors, leukemias,
and lymphomas in amphibians, reptiles,
and mammals, including primates lower than
man (3-3).

This paper reports the finding of antigens
in the plasma of a patient with acute mono-
myelogenous leukemia which react in immun-
odiffusion tests with anti-serum from ham-
sters bearing RSV-induced tumors. In addi-
tion, it describes virus-like particles in the
leukemic plasma which were demonstrated by
electron microscopy.

Materials and Methods. Preparation of an-
tisera. Tumor tissue originally transformed by
the Schmidt-Ruppin strain of RSV was ob-
tained from Dr. W. Okasaki, U. S. Poultry
Research Laboratories, East Lansing, Michi-
gan. Golden Syrian hamsters, 9-14 weeks old,
were inoculated subcutaneously at a single
site on the lower back with 0.5-1.5 mg of
such tumor tissue. Histologically typical
fibrosarcomas developed within 2 weeks of
implantation and resulted in the death of the
animals within 7 weeks. Blood was obtained
from the retro-orbital sinus at various times
after appearance of well-developed tumors,
and the serum was separated and stored at 0°
until tested for presence of antibodies against
avian leukosis antigens.

Preparation of virus. Avian myloblastosis
virus (AMV) was used as a control antigen

for detecting the presence of avian leukosis
group-specific antibodies in the sera of tu-
mor-bearing hamsters. Blood of AMYV-
infected chickens was drawn at the time of
terminal myeloblastosis. Virus was obtained
from separated plasma by differential centri-
fugation as described by Bonar et al (6).

Serological  procedures. Double-diffusion
analyses of antigen/antibody systems were
carried out in petri dishes containing 0.5%
Ionagar No. 2. Wells (5 mm in diameter)
were cut in the agar with an auto-gel cutter
so that each was 5 mm distance from ad-
jacent and center wells, respectively. All im-
munodiffusion patterns were read after 24-hr
incubation in a moist chamber at room tem-
perature.

Electron microscopy. Plasma (0.05 ml)
was spread over the surface of 1.5% Bacto
agar blocks measuring 1.25 mm?. The speci-
mens were floated from these blocks by collo-
dion pseudoreplication onto 0.25% uranyl
magnesium acetate and picked up on
400-mesh Cu grids. A thin coat of carbon was
evaporated over the surface of each grid in a
turbomolecular-pumped evaporator and the
specimens observed in a turbomolecular-
pumped RCA EMU-3H electron microscope
at an instrumental magnification of 36,000
diameters (7). Estimates of particle concen-
tration were based upon counts of 10 fields at
an instrumental magnification of 12,000 dia-
meters (8,9).

Patient study. Patient P.R., a 13-year-old
female, was in good health until 1 week prior
to admission to Children’s Hospital of Michi-
gan. On admission a peripheral blood smear
revealed a WBC of 81,000/mm?® with 85%
immature bizarre monocytoid cells. Examina-
tion of bone marrow showed 99% replace-
ment by blastoid monomyeloblasts. On the
second hospital day the WBC rose to 238,-
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F1c. 1. Immunodiffusion reactions between: (A)
serum from terminal tumor-bearing hamster No. 1,
(B) AMV pellet from infected chicken plasma, (C)
normal hamster serum, (D) serum from terminal
tumor-bearing hamster No. 2, (E) normal human

serum, (F) serum from terminal tumor-bearing
hamster No. 3, and (G) plasma from patient P.R.

000/mm?, A few hours before death on the
third hospital day, blood studies revealed a
WBC of 420,000/mm®. The studies to be re-
ported were performed on the plasma ob-
tained from this terminal heparinized blood
specimen.

Results. As seen in Fig. 1, P.R. plasma
gave at least two precipitin bands with the
serum of hamsters bearing viral-induced tu-
mors. One of these bands is seen to merge in
a reaction of identity with the precipitin
bands formed by AMV and serum of tumor-
bearing hamsters. The relationship of the sec-
ond band to the AMV system is difficult to
delineate by the immunodiffusion technique.
It is important to note that P.R. plasma did
not react with normal hamster serum, normal
chicken plasma, or antinormal chicken
serum in immunodiffusion tests, The plasma
of 22 untreated leukemia patients, 25 leuke-
mia patients in various stages of therapy, 60
normal adults, 7 normal children, and 45
syphilitic adults gave uniformly negative re-
sults when used in immunodiffusion tests
against either normal or tumor-bearing ham-
ster serum.
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The results of the electron microscope
studies on P.R. plasma as well as on control
normal human plasma are complicated by the
presence of a heavy background of finely
textured plasma constituents (Figs. 2 and 3).
However, the P.R. plasma contained ‘“virus-
like particles” measuring 46-56 nm (Fig. 2b)
which were not seen in any of the normal
plasmas studied. The concentration of these
particles was estimated to be greater than
5 X 107 particles/ml based upon direct
counts. About 20% of these particles ap-
peared to be empty or “donut forms” (Fig.
3).

Discussion. The discovery of the presence
of structural viral antigens in Rous sarcoma
virus-caused tumors by Zilber (10) has
prompted the search for such antigens in
other animal and human tumors. When an
avian leukosis virus causes transformation in
avian species, both the virus and transformed
cells survive and infectious virus is produced
in all subsequent daughter cells. In this sys-
tem both the type-specific viral envelope an-
tigens and group-specific (GS) internal
structural antigens are produced (11). How-
ever, when ALV is used to induce tumors in
mammals, only the GS antigens are pro-
duced. Since the serum used as a source of
antibodies in this study was from hamsters
bearing RSV-induced tumors, the reactions in
immunodiffusion tests must be between GS
antigens present in AMV and antibodies
against those antigens present in the hamster
serum. The fact that this human plasma gave
two precipitin lines, one of which definitely
merged with those due to the AMV anti-
AMV system, suggests the possibility that
this plasma contained virus or viral antigens.
This is in keeping with the work of
Armstrong (12) who found two lines de-
veloping in immunodiffusion tests between
AMV-infected chicken plasma and RSV ham-
ster antiserum and that of Fleissner (13)
who also showed two immunodiffusion lines
between AMV viral antigens and “COFAL”™
serum.

Although viral antigens that react with
various antisera have been described in cases
of human leukemia (14), the present study is
the first to report a cross-reaction of this



802 ANTIGEN IN LEUKEMIC PLASMA

Fic. 2. Electron micrographs of (A) normal plasma exhibiting small 23-nm units in the plasma
protein matrix, and (B) P.R. plasma containing virus-like particles 46-56 nm. Bar indicates 100 nm
in electron micrograph.
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Fic. 3. P.R. plasma containing virus-like particles. One-fifth of these
by arrow.

appear empty as indicated
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nature between antigens from a human
leukemic source and antibodies directed
against the avian leukosis GS antigens. Of
concern was our inability to detect similar
antigens in the plasma of the other leukemic
patients studied. The problem may have been
a quantitative one. The fulminating nature
of P.R.s leukemic state with a 24-hr doub-
ling of peripheral blast cells, which is anala-
gous to the leukemic state in AMV-infected
chickens, could have caused an outpouring
into the plasma of amounts of antigen detec-
table by the relatively insensitive immuno-
diffusion technique.

In view of the immunologic data and the
presence of so-called virus-like particles in
the electron micrographs, it is tempting to
speculate that the antigen detected is, in fact,
viral and related to the etiology of the leu-
kemic state. However, even if one grants that
the particles are indeed viruses, there is as
yet no data to indicate that they are related
either to the antigen detected or the disease.

Summary. The plasma of a patient with
acute monomyelogenous leukemia when used
as an antigen in Ouchterlony tests reacted
with hamster serum containing anti-avian
leukosis group-specific antibodies. Of the two
immunoprecipitin bands seen, one merged in
a reaction of identity with a band formed by
AMV and the antibody-containing hamster
serum. Since the leukemic plasma did not
react with normal hamster serum, normal
chicken plasma or anti-normal chicken serum
in immunodiffusion tests, the results of this
study represent a true cross reaction between
antigens from a human leukemic source and
antibodies directed against the avian leukosis
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group-specific antigens. Electron microscope
studies on the human plasma revealed virus-
like particles in a concentration greater than
5 X 107 particles/ml based upon direct
counts. As yet the data do not allow for any
correlations to be made between the immu-
nologic findings and the presence of virus-like
particles in the plasma.

1. Daugherty, R. M,, in “Experimental Leukemia”
(M. A. Rich, ed.), p. 261. Appleton, Century,
Crofts, New York (1968).

2. Huebner, R. J., Armstrong, D., Okuyan, M.,
Sarma, P. S., Turner, H. C., and Lane, W. T., Proc.
Nat. Acad. Sci. U.S.A. 51, 742 (1964).

3 Munroe, J. S., Shipkey, R. A,, Erlandson, R. A,,
and Windle, W. F,, Nat, Cancer Inst. Monogr.
17, 364 (1964).

4, Rabotti, G. F., Symp. Zool. Soc. London 17, 363
(1966).

5. Svet-Moldavsky, G. T., Trubcheniova, L., and
Ravkina, L. I., Nature (London) 214, 300 (1967).

6. Bonar, R. A,, Heine, V., and Beard, J. W., Nat.
Cancer Inst. Monogr. 17, 589 (1964).

7. Taylor, A. R., Baechler, C. A,, and Holcomb,
M. A, Rev. Sci. Instr. 39, 780 (1968).

8. Muller, G., Arch. Gesamte Virusforsch. 27, 339
(1969).

9. Sharp, D. G., Int. Kongr. Electronenmikrosko-
pie, 4th Berlin, 2, 542 (1958).

10. Zilber, L. A, J. Nat. Cancer Inst. 26, 1295
(1961).

11. Kelloff, G., and Vogt, P. K., Virology 29, 377
(1966).

12. Armstrong, D. J., Virology 3, 133 (1969).

13. Fleissner, E., J. Virol. 5, 14 (1970).

14. Dmochowski, L., in “Proc. Int. Conf. Leuke-
mia-Lymphoma” (C. Zarafonetis, ed.), p. 97. Lea &
Febiger, Philadelphia (1968).

Received June 12, 1970. P.S.E.B.M., 1970, Vol. 135.



