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Repeatedly, antigenic particles have been
described in human leukemic plasma (1-5).
Fluorescent antisera made to those particles
primarily stained bone marrow cells from
patients with leukemia (1, 3, 4) and occa-
sionally bone marrow cells (2, 3) and
lymphoid cells (5) from patients with lym-
phoma. Antigens of simian sarcoma virus
and gibbon ape leukemia virus have been
detected on cells from patients with acute
leukemia (6) as well as cross-reactive anti-
gens between Rauscher leukemia virus and
peripheral leucocytes from such patients
(7). There is no defined relation between
the cell antigens detected with antisera pre-
pared to the tumor virus and those prepared
to plasma particles.

Two cell lines, JIII and Z-597, derived
from human leukemias release particles into
their culture media (8). These particles are
unlike oncornaviruses in biochemical and
morphologic properties. Fluorescent anti-
bodies prepared against JIII particles stain
JIII cells and Z-597 cells but not a variety of
human and non-human cells tested (8). In
view of this, and the above phenomena, the
antigenic relation of the JIII particle to on-
cornaviruses was investigated, as well as the
distribution of the antigen in bone marrows
of a selected human population, primarily
patients with leukemia and lymphoma.

Materials and methods. Cell lines. JLSV-
9, a Balb/c mouse bone marrow cell line,
infected with Rauscher leukemia virus
(RLV), was kindly supplied by Dr. John
Riggs (California State Dept. of Health,
Berkely, Calif.). The uninfected JLSV-9
cell line was obtained from the Office of
Program Resources and Logistics Viral On-
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cology, NIH, Bethesda, Md. D-17 cells, a
canine cell line, uninfected and infected
with simian sarcoma virus (SSV) were ob-
tained from Dr. John Riggs. JIII cells, de-
rived from a case of monocytic leukemia,
were purchased from the American Type
Culture Collection Cell Repository, Rock-
ville, Md. All cells were grown in Eagle’s
minimal essential medium and Hank’s bal-
anced salt solution with 10% fetal calf se-
rum and antibiotics. Cells were passaged
when they reached confluency.

Antisera. Antiserum against disrupted
RLV was obtained from Dr. Paul Levine,
NIH, Bethesda, Md. and antiserum against
disrupted SSV from Dr. T. G. Kawakami,
University of California, Davis, Calif. Prep-
aration of antiserum against JIII particles
and conjugation with fluorescein isothiocya-
nate was described previously (8).

Bone marrow preparations. Two separate
series of bone marrow films from patients
with a variety of disorders were examined.
The first series was obtained from the Col-
lection of the Simpson Memorial Institute,
University of Michigan and had been stored
at —20° from 1-8 months. These films were
fixed in acetone and tested with a 1:8 dilu-
tion of JIII antiserum using the direct flu-
orescent antibody method. A second series
was tested to confirm the results of the first.
These preparations were acetone-fixed the
same day that the specimen was taken from
the patient and tested with a 1:8 dilution of
JIII antiserum within a week of that time.
Only mononuclear leucocytes showing flu-

‘orescent intensity greater than 2+ (scale 1+

to 4+) in the cytoplasm and not in an area
of dye trapping (at the edge of the slide)
were considered positive. Coverslips con-
taining no positive cells must have displayed
100 negative leucocytes to be evaluated as
negative. All tests were performed at least
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twice on each sample and were read inde-
pendently by two persons without knowl-
edge of the patients diagnosis.

Results. Antigenic relationship of JIII par-
ticles to oncornaviruses. D-17 cells either
uninfected or infected with SSV, and JLSV-
9 cells uninfected or infected with RLV
were grown on coverslips in Leighton tubes
until they reached confluency. The cells
were then fixed in acetone prior to testing.
With the indirect fluorescent antibody
method, a 1:10 dilution of bovine antiserum
made against SSV and a 1:20 dilution of
conjugated antibovine serum stained D-17
cells infected with SSV but not the unin-
fected cells. Unconjugated normal bovine
serum did not stain these cells. A 1:10 dilu-
tion of monkey antiserum made against
RLYV and a 1:10 dilution of conjugated anti-
monkey serum stained JLSV-9 cells infected
with RLV but not the uninfected cells. Nor-
mal monkey serum did not stain these cells.
These results ensure the presence of viral
antigens in the virus infected cells and not in
the uninfected cells.

Undiluted JIII antiserum did not stain
either the D-17 cells infected with SSV or
JLSV-9 cells infected with RLV using the
direct fluorescent antibody method. Neither
a 1:4 or 1:8 dilution of unconjugated JIII
antiserum with a 1:20 dilution of conjugated
antirabbit serum stained either of these vi-
rus infected cells using the indirect fluores-
cent antibody method.

In another series of experiments, acetone-
fixed JIII cells were tested with both JIII
antiserum and antisera made against either
RLYV or SSV. A 1:8 dilution of conjugated
JIIT antiserum stained JIII cells with the
direct method, but a 1:5 dilution of either
SSV or RLV antisera did not stain these
cells with the indirect method.

Presence of antigen of JIII particles on
human bone marrow cells. The list of dis-
eases of patients whose preparations were
tested in the first series of tests is given in
Table I. All preparations were tested with a
1:8 dilution of JIII antiserum using the di-
rect fluorescent antibody method. Certain
preparations from patients with Hodgkin’s
disease, chronic lymphocytic leukemia,
chronic granulocytic leukemia, anemia, and
abnormal white blood cells were stained by
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the JIII antiserum. Table II gives the per-
centage of positive bone marrow prepara-
tions according to the general type of disor-
der. Preparations from patients with lym-
phoma were stained more frequently (45%
positive) than those from patients with leu-
kemia (11%). Bone marrow films from pa-
tients with nonmalignant blood disorders
were positive with a frequency (25%) be-
tween the two.

The list of diseases of patients whose
preparations were tested in the second se-
ries is listed in Table I. Again certain prepa-
rations from patients with Hodgkin’s disease
were positive as well as preparations from
patients with multiple myeloma, atypical
lymphocytes, red blood cell aplasia, renal
failure, and one patient with undetermined
diagnosis. None of the preparations from
patients with leukemia stained. Examina-
tion of these results grouped according to
the general disorder (Table II) revealed re-
sults similar to those seen in the first series
of tests, except the percentage of positive
preparations was slightly lower in the sec-
ond series. Table II also gives the percent-
age of positive results of the first and second
series of tests combined.

Characteristics and specificity of staining
on bone marrow cells. Generally, lympho-
cytes and monocytes were the types of bone
marrow cells which gave positive staining.
The percentage of positive cells (only mono-
nuclear cells considered) ranged from 1 to
50%. Figure 1 is a photomicrograph of a
positive leucocyte which demonstrates uni-
form cytoplasmic fluorescence. Conjugated
preimmune rabbit serum did not stain the
bone marrow cells nor did conjugated anti-
serum prepared against antigens unrelated
to JIII particles. Absorption of JIII antise-
rum with JIII cell powder reduced the dilu-
tion of antiserum which could stain the bone
marrow cells from 1:8 to 1:2. Absorption of
antiserum with tonsilar lymphocyte powder
had minimal effect on the staining capacity
of the antiserum when tested on bone mar-
row cells. This result suggests that the anti-
gen being detected on the bone marrow cells
is related or identical to the antigen of JIII
particles.

Statistical analysis. There was not a signif-
icant difference between the first and sec-
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TABLE 1. FLUORESCENT ANTIBODY TESTS OF BONE MARROW FILMS FROM PATIENTS WITH VARIOUS
Diseases witH JIII ANTISERUM®.

First Series

Second Series

No. No.
positive/ positive/
Disease total Disease total
Acute myelomonocytic leukemia 0/12 Hodgkin’s Disease 4/11
Chronic lymphocytic leukemia 2/9 Non Hodgkin’s lymphomas 4/15
Chronic granulocytic leukemia 1/4 Reticulum sarcoma 172
Acute lymphocytic leukemia 0/1 Histiocytic lymphoma 11
Histiomonocytic leukemia 0/1 Poorly differentiated lymphocytic lymphoma  1/5
Hodgkin’s Disease 3/7 Well differentiated lymphocytic lymphoma 0/12
Anemia 2/9 Unclassified lymphoma 1/15
Lymphadenapathy 0/2 Chronic granulocytic leukemia 0/2
Abnormal white blood cells 1/1 Prolymphocytic leukemia 0/1
Lymphomas 2/4 Acute lymphocytic leukemia 0/1
Scleroderma 0/2 Acute myelomonocytic leukemia 0/12
Chronic lymphocytic leukemia 0/3
Erythroleukemia 0/1
Cancer metastasis 0/3
Multiple myeloma 1/3
Atypical lymphocytes i1
Agranulocytosis 0/1
Polycythemia 0/1
Red cell aplasia 7
Anemia 0/13
Cirrhosis 0/1
T. B. abscess 0/1
Renal failure 172
Kidney transplant 0/1
Seizures syndrome 0/1
Arthritis 0/1
Sarcoidosis 0/1
Undetermined diagnosis /1

¢ The direct fluorescent antibody test was used with a 1:8 dilution of JIII antiserum.

TABLE II. ResuLts oF FLUORESCENT ANTIBODY TEST ON BONE MARROW FiLMs GROUPED ACCORDING TO
THE GENERAL DISORDER.

First series

Second series First and Second series

No. posi-  Positive No. posi-  Positive No. positive/ Positive
Disease tive/total (%) tive/total (%) total (%)
All lymphomas 5/11 45 9/26 34 14/37 38
All leukemias 3/27 11 0/20 0 3/47 [
Other cancers - - 1/6 14 1/6 16
Nonmalignant blood dis- 3/12 25 2/7 28 5/19 26
orders
Nonmalignant disorders 0/2 0 1/8 12 1/10 10

ond series of tests when the fraction of posi-
tive or negative preparations from lym-
phoma patients were compared by chi
square tests (x> = 0.38, p 70.50). There
were not enough positive preparations from
patients with leukemia to do chi square tests
to compare series 1 and 2, but those results
and results of preparations from patients
with nonmalignant blood disorders were

very similar. (Table II). Using the combined
groups, chi square tests were also used to
determine whether the fraction of positives
in preparations from patients with leukemia
and those with lymphoma are significantly
different. A chi square value of 13.42 (p <
0.001) was calculated. A chi square value of
1.00 (p > 0.30) was calculated when results
from tests of preparations from patients
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Fig. 1. Bone marrow leucocyte with cytoplasmic fluorescence. This preparation was stained with a 1:8
dilution of the JIII antiserum using the direct fluorescent antibody test. 400 x.

with lymphoma and nonmalignant blood
disorders were compared. There appears to
be a significant difference in results to the
test of preparations from patients with leu-
kemia and lymphoma but not of results of
preparations from patients with lymphoma
and this selection of nonmalignant blood
disorders at a 5% level.

Another series of statistical tests were
performed which dealt with comparing five
different characteristics of the patients with
lymphoma to the fluorescent antibody test
results. Chi square tests were done analyz-
ing the variables sex and stage of disease,
the Fisher exact test was done on the varia-
bles, treatment of patients and bone marrow
involvement with malignant cells, and the ¢
test was done on the variable, age of pa-
tients at time of diagnosis. There was a sig-
nificant relationship between age of the pa-
tients and the fluorescent antibody test re-
sultr = 2.82 (p < 0.01).

Positive and negative fluorescent anti-
body results were grouped into age deciles
in order to further examine the relationship
between age of patients and the fluorescent
antibody results. Table III shows the num-
ber of positive and negative preparations in
each age decile. The difference was small
between the number of positive and nega-
tive preparations in the age deciles up to age
50, since 23 preparations were examined,
and 12 were positive while 11 were nega-
tive. In contrast, the results of preparations
from patients over the age of 50 showed that
of 14 tested, only 2 were positive and 12
were negative. It appears that patients with

TABLE III. Ace DiSTRIBUTION (AGE AT TIME OF
Di1aGNosis) OF PATIENTS AND FLUORESCENT
ANTIBODY TEST RESULTS.

Numbers of patients

Age decile Positive  Negative Total

11-20
21-30
31-40
41-50
51-60
61-70
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lymphomas over age 50 are less likely to
have the antigen of JIII particles on their
cells as those under 50.

Discussion. The antigen displayed on
bone marrow cells with fluorescent antibody
is similar or identical with the JIII particu-
late antigen(s) since the antibody is ad-
sorbed by JIII cell powder but not by tonsi-
lar lymphocyte powder. It is unlikely the
antigen is a histocompatibility antigen be-
cause of the age distribution of its fre-
quency. It is clearly unrelated to representa-
tive oncornaviruses. The JIII antigen is
present only in the bone marrow of some
leukemia and lymphoma patients. It is not
known whether the bone marrow samples
which did react positively to the JIII anti-
body would have reacted positively with an-
tibodies prepared to plasma particles or to
oncornaviruses. These malignancies may
have multiple etiologies. The bimodal age
distribution of Hodgkin’s disease suggests
this, as well as a different pathology, course
and prognosis in younger patients compared
to those over 50 years of age (9). If the JIII
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antigen is etiologically significant, this may
account for the high frequency of the JIII
antigen in younger people with lymphoma.
From animal models of infectious etiologic
agents, acute productive infections of cells
are to be anticipated in addition to malig-
nant transformation, ie., the presence of the
agent is likely not restricted to tumor cells.
This may be the meaning of the positive
preparations from patients with nonmalig-
nant blood disorders.

The significance of the JIII antigen might
be clarified by determining its presence in
pathologic specimens, in conjunction with
simultaneous tests for other etiologic candi-
dates and from a study of lymphomas arising
in epidemiologic clusters.

Summary. Fluorescent antibodies pre-
pared against extracellular particles from a
continuous culture of cells derived from a
monocytic leukemia stained JIII cells but
not cells infected with Rauscher leukemia
virus or simian sarcoma virus. These anti-
bodies reacted with 38% of bone marrow
preparations from patients with lymphoma,
26% of preparations from patients with
nonmalignant blood disorders and 6% of
preparations from patients with leukemia.
Bone marrow films from patients with lym-
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phoma over the age of 50 stained less fre-
quently than those from patients under 50.
These particles released from JIII cells are
not antigenically related to two of the com-
monly studied oncornaviruses, but may be
indicative of the etiology or disease process
of lymphoma in young patients.
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