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Plasma cell myeloma usually presents as a
primary tumor of the bone marrow and consists
of an abnormal clone of plasma cells. The clonal
proliferation is usually evident by the production
of abnormal homogenous immunoglobulin
which may circulate in the plasma. The antigenic
and immunogenic properties of myeloma cells
and proteins have been recently demonstrated in
animal models in terms of immuno-protection
against plasma cell tumor growth (1, 2). In the
human, the antigenicity of the abnormal im-
munoglobulins has also been documented in
terms of humoral anti-IgG response in the tu-
mor-bearing patients (3). This suggests the pres-
ence of myeloma-associated antigen. An interac-
tion between peripheral blood lymphocytes and
autologous myeloma cells, if detected in vitro by

the blastogenic response method (4, 5) would

confirm the finding of myeloma-associated an-
tigen and further indicate the presence of mye-
loma-directed cellular immune reactivity.
Materials and Methods. Ten patients with
plasma cell myeloma were studied. Their gen-
eral immunocompetence was assessed by skin
testing for delayed hypersensitivity reaction
(DH) to a battery of recall antigens and to a
challenge of dinitrochlorobenzene (DNCB) fol-
lowing primary sensitization (6, 7). Bone mar-
row specimens were aspirated with heparinized
syringe from nine patients and in one patient
(No. 1) malignant pleural effusion was the
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source of plasma cells. Separation of plasma
cells was achieved by differential flotation on
ficoll-hypaque gradient as previously described
(8). Briefly, diluted bone marrow suspension or
pleural effusion was carefully layered on top of a
mixture of 9% ficoll (10 parts) and 33.9% hy-
paque (24 parts). After centrifugation at 1500g
for 15 min, the floating fraction of cells was
aspirated and contained from 30 to 90% plasma
cells contaminated with granulocytes, lympho-
cytes, and a few red blood cells. This cell frac-
tion was washed twice, counted, and resus-
pended in minimal essential media (MEM).
Venous blood was drawn on the day of plasma
cell procurement. After defibrination with glass
beads, and dextran sedimentation of red blood
cells, the leukocytes were separated from the
serum by centrifugation. Half of the leukocytes
were then thoroughly washed six times in MEM,
and the other half remained unwashed. Washed
leukocytes were divided into two groups: one
was resuspended in autologous patients’ serum
and the other half in pooled normal human
serum. Unwashed leukocytes were likewise re-
suspended in autologous patients’ serum and
pooled normal human serum. Accordingly, four
groups of lymphocyte cultures were set up in 16
X 125 mm screw cap tubes. Each culture con-
tained 10® responding lymphocytes, 1 ml of
serum, and 2 ml of MEM. In addition to un-
stimulated controls, duplicate lymphocyte cul-
tures were stimulated with PHA and with 10°
autologous plasma cells irradiated with 4000 R
just before use. The irradiated plasma cells were
also cultured alone and with irradiated autolo-
gous lymphocytes. After seven days of incuba-
tion at 37° in an atmosphere of 5% COz in air, 2
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uCi of tritiated thymidine (specific activity 1.9
Ci/mmole) was added and cultures were har-
vested 3 hr later as previously described (9).
Blastogenesis was interpreted in terms of the
incorporation of tritiated thymidine into the acid
insoluble fraction measured by liquid scintilla-
tion and expressed in counts per minute per 10°
lymphocytes. The stimulation index (S.1.) was
calculated for lymphocyte-plasma cell interac-
tion by subtracting the CPM of the appropriate
controls (cultures containing plasma cells alone
or mixture of irradiated lymphocytes and plasma
cells — whichever was higher) from the CPM of
unstimulated lymphocytes. A stimulation index
equal to or greater than 3.0 was considered posi-
tive blastogenic response to myeloma cells since
stimulation indices of less than 3.0 were regu-
larly observed in preliminary studies of cancer
patients where peripheral blood lymphocytes
were cultured with autologous normal bone mar-
row cells (10).

Results. Results are shown in Table 1. A posi-
tive blastogenic response (S. I. > 3.0) to au-
tologous myeloma cells in vitro was observed in
three of ten cases (patients No. 1, 7, 10). All
three patients were immunocompetent as judged
from the positive delayed hypersensitivity skin
reactions to recall antigens and to DNCB. In two
patients (No. 1 and 7) the blastogenic response to
myeloma cells occurred only with extensively
washed lymphocytes resuspended in pooled
normal human serum. Resuspension of these
washed lymphocytes in the patients own serum
resulted in a complete abrogation of the effect
with blastogenic responses similar to those of
unwashed lymphocytes (S. I. <3.0). This ab-
rogation of the blastogenic response among
washed lymphocytes by the patients own serum
appears to be tumor-specific since no such effect
was noted in the response of lymphocytes to
PHA. Protein electrophoretic analysis of the first
supernatant obtained from the lymphocyte wash-
ing in case No. 1 showed a pattern similar to the
one found in the serum of this patient with a
sharp peak at the gammaglobulin zone (Fig. 1).
Although the study of washed lymphocytes was
not done in case No. 10, it is noteworthy that
positive blastogenic response to autologous
myeloma cells has occurred among unwashed
lymphocytes only in the presence of normal
serum. The response to PHA remained poor in
either serum in this case.

Six patients were totally unreactive to their

TABLE 1. Lymphocyte Blastogenic Responses to Autologous Myeloma Cells. H*Thymidine Incorporation (C.P.M. per 10° Lymphocytes).®
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« Not done, P.R. Partial remission, C.R. Complete Remission, D.H. Delayed hypersensitivity, L Unstimulated lymphocytes, Ly, PHA stimulated lymphocytes, P Irradiated plasma cells. L, + P Irradiated lymphocytes

+ irradiated plasma cells. L + P, Lymphocytes stimulated with irradiated plasma cells, S.1. Stimulation index  (see text for calculation).
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FiG. 1. Protein electrophoretic analysis of serum and
supernatants from the lymphocyte washing in case No. 1.

own myeloma cells in any combination of lym-
phocytes and serum (one nonresponder was not
studied after extensive washing). This nonreac-
tivity could be related to multiple factors such as
toxicity of plasma cells to the responding lym-
phocytes (case No. 2), poor general im-
munocompetence (negative D.H. in cases No. 3,
4, 5, and 6 and poor response to PHA in cases
No. 6 and 8), ‘‘feeder’’ layer-like phenomenon
between inactivated lymphocytes and plasma
cells interfering with the intrepretation of posi-
tive blastogenesis. to plasma cells (cases No. 3
and 9) and higher base line ‘“control’’ of lympho-
cyte activity (cases No. 5 and 6).

Discussion. These results demonstrate the
presence of myeloma-associated antigen and the
in vitro cellular immune response directed
against it in some cases. This is in agreement
with previous studies demonstrating cell-medi-
ated immune reactivity against other solid
tumors and also against leukemic blasts (11-14).
The myeloma-associated antigen is either a dis-
tinct antigen on the surface of malignant plasma
cells, or perhaps it may be related to the abnor-
mal immunoglobulin produced by this tumor as
previously reported (3). Our study also suggests
that a serum factor in some patients binds to
circulating lymphocytes and renders them speci-
fically incapable of reacting with autologous
myeloma cells. Upon removal of this adhering
substance from the lymphocyte surface by ex-
tensive washing, they become reactive to
myeloma cells. This is similar to the studies of
Currie et al. (15) who showed that extensive
washing of lymphocytes restored their cytotoxic
activity against tumor cells with abrogation of
the effect upon resuspension of these lympho-
cytes in the patients own serum. These inves-
tigators suggested that this serum-mediated
blocking (at the level of effector lymphocytes) is
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exerted by circulating antigenic determinants re-
leased by the tumor. Baldwin ez al. have recently
demonstrated specific inhibition of lymphocyte
cytotoxicity against colon carcinoma cells after
incubation of the lymphocytes with ‘‘mem-
branes’’ prepared from these tumor cells (16).
Although it is quite possible that a distinct and
unidentified myeloma-associated antigen was
eluted from the surface of the lymphocytes, the
finding of positive blastogenic response among
washed lymphocytes to myeloma cells in the pres-
ence of normal but not the patients own serum,
and the detection of abnormal immunoglobulin
in the supernatant obtained from the lymphocyte
washing suggest the possibility of a close rela-
tionship between the abnormal immunoglobulin
and the myeloma-associated antigen. The latter
assumption may lead to the following paradoxi-
cal situation: the abnormal immunoglobulin
produced by the malignant plasma cells may
carry some foreign antigenic determinants. Its
presence on the surface of plasma cells is respon-
sible for the cellular immune reactions observed
in vitro, and its release into the circulation may
result in its binding to the surface of lymphocytes
in vivo followed by a specific interference with
the aforementioned cellular immune reaction.
This phenomenon, however, may be an impor-
tant parameter in the host-tumor relationship
which may allow the tumor cells to proliferate
despite their recognition by the host as foreign
entity. :
Summary. Tumor-directed immune reactivity
was studied in ten patients with plasma cell
myeloma by the lymphocyte blastogenesis
method. Three patients showed positive reac-
tions to their own myeloma cells. In two of them
this reactivity was detected only among exten-
sively washed lymphocytes in the presence of
normal serum and specifically inhibited by the
patients’ own serum. A supernatant obtained
from the lymphocyte washing in one patient re-
vealed the same abnormal immunoglobulin
which circulated in the plasma of this patient.
This suggests but does not prove that the abnor-
mal immunoglobulin on the surface of myeloma
cells may carry foreign antigenic determinants
which can evoke a cellular immune response in
the host while its circulating counterpart may
specifically block this immune response by bind-
ing to the surface of the effector lymphocytes.
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