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Introduction

Multiple myeloma (MM) is a malignant
clonal B-lymphoproliferative disease
with typical immunodefficient, osteoly-
tic, renal, amyloid syndromes. Distur-
bance in the immunologic system appears
early and influences the outcome of MM
[1]. Light chain isotype suppression
(LCIS) [2] and imbalance in T-cells [3] are
the factors determining the immunodef-
ficiency syndrome. There are no convinc-
ing data about changes in natural killer
(NK) activity in MM [4, 5]. Osteolysis is
the second most frequently observed syn-
drome, and interleukin-1, (IL-1,), plays
the main role in its development [6, 7].
IL-1, probably is also responsible for
chronic renal insufficiency (CRI) [7, §],
which is of great prognostic value im MM
[9]. Amyloidosis rarely appears in MM
patients (6 % —15 %) [10]. The aims of this
study were to clarify the role of LCIS, to
determine NK activity of peripheral
blood mononuclear cells (PBMC) and
bone marrow mononuclear cells
(BMMC) and IL-1 production by peri-
pheral blood monocytes (PBM) in MM,
and to assess any possible correlation

between these data and the course of
MM.

Material and Methods

140 patients with MM were investigated.
Amyloidosis was diagnosed in 15 patients
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according to the typical pathology of skin
specimens with Congo Red staining.

Clinical Classification. MM was classified
according to previously described criteria
[11}.

Light Chain-Isotype Suppression. The
presence of cell antigens was determined
by an indirect immunofluorescence assay
[12]. LCIS was determined from the ratio
of kappa lymphocytes to lambda lymph-
ocytes (kappa/lambda ratio). The normal
range for the kappa/lambda ratio was
determined by testing 30 blood donors,
and was found to be 0.6—3.0. Patients
with kappa myeloma were regarded as
having LCIS if the kappa/lambda ratio
was less than 0.67; patients with lambda
myeloma and a kappa/lambda ratio of
more than 3.0 were also regarded as
having LCIS. The presence of LCIS was
detected by anti-kappa and anti-lambda
monoclonal antibodies, which were pro-
vided by the Central Research Institute of
Roentgenology and Radiology, Lenin-
grad, USSR.

NK Activity. Effector cells were obtained
from heparinized peripheral blood and
bone marrow by centrifugation over
Ficoll-Hypaque. Bone marrow cells were
preparated and cultured as described by
Yoda et al. [13] with recombinant IL-2
200 U/ml (Institute of Organic Synthesis,
Riga, Latvia, USSR). K-562 cells were
used as target cells. Cytotoxity was
measured in a standard 18-h [*HJuridine
microcytotoxicity assay [14]. NK activ-
ities (CTX%) were calculated using the
following formula:
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CTX %

=<1

Effector: target ratio = 25:1

_ experimental cpm « 100%
control cpm °

IL-1 Activity. PBM were cultured in
RPMI 1640 in the presence or absence of
lipopolysaccharide (LPS; “Pyrogenal”,
USSR, 40 mg/ml). After 24 h incubation,
supernatants were removed, filtered, and
frozen at —20°.

Mice thymocytes (C3H/j) (1 > 107
cells/ml) were incubated in RPMI 1640,
supplemented with 1% fetal calfserum
(FCS), gentamycin (0.2 mg/ml) L-gluta-
mine, and PGA (1 mg/ml; Difco), with
various dilutions of the tested super-
natants in a CO, incubator for 72 h. The
level of cell proliferation was measured
by the incorporation at 16h of [*H]thy-
midine added to thymocytes. One unit
per milliliter of IL-1 activity was defined
as the reciprocal of the dilution causing
50% of the maximal response [15, 16].

Statistics. Data were evaluated using
Student’s ¢ test.

Results

Immunodeficiency Syndrome. Some pa-
tients with indolent, active, or aggressive
MM had LCIS (Fig.1). There were no
differences in NK activity of PBMC and
BMMC in all of MM patients as com-
pared to normal donors (Fig. 2). How-
ever, a significantly lower NK activity
was found in active and aggressive MM
than in normal donors (Fig. 3). The NK
activity of BMMC increased after cultiva-
tion in media with IL-2 for 72 h (Fig. 4).
Pyrogenal-stimulated IL-1 production by
PBM showed a tendency to be higher in
active and aggressive MM than in indo-
lent MM and normal donors (Fig. 5).

Osteolytic Syndrome. Survival was higher
in patients with no or minimal bone
changes (osteoporosis) than in patients
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Fig. 1. The relationship between light chain
isotype suppression (LCIS) and the course of
disease in patients with kappa MM (rop,
n=29) and with lambda MM (bottom,
n=14). Kappa MM patients with LCIS
(kappa/lambda ratio <0.67): 2 with indolent
course (A), 2 with active course (@), and 2
with aggressive course (). Lambda MW pa-
tients with LCIS (kappa/lambda ratio > 3.0):
1 with indolent course, and 2 with active
course (e)

with moderate or extensive bone lesions
(Fig. 6). Patients with indolent MM
had mild osteoporosis and no bone
lesions (Fig. 7). More than half of the
patients with active and aggressive MM
had moderate or extensive bond lesions.
Pyrogenal-stimulated IL-1 production by
PBM differed significantly between pa-
tients with no bone lesions or with osteo-
porosis and patients with moderate or
extensive bone lesions (Fig. 8).

Renal Syndrome. Patients with CRI at
presentation had shorter survival timer
than patients without CRI (Fig. 9). No
patient with indolent MM had CRI at
presentation, whereas CRI was diag-
nosed in 4.7% of patients with active
MM and in 44.4% of those with aggres-
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Fig. 2. NK activity (CTX%) of peripheral
blood mononuclear cells (PBMC) and bone
marrow cells in patients with MM and breast
cancer.

Mean +SD level of CTX% of PBMC: in MM
patients, 24.9+18.5 (»n=19); in normal

donors, 36.2+16.4 (n=15) (p > 0.05). Mean
CTX% in bone marrow: in MM patients,
17.54+12.6 (n = 11);innormaldonors 7.3 +4.1
(n=06) (p > 0.05); in breast cancer patients,
17.954+8.7 (n=6) (p <0.05 with respect to
normal donors)
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Fig. 3. NK activity of peripheral blood mono-
nuclear cells (PBMC) in MM patients with
different courses. Mean + SD level of CTX%:
in indolent course, 35.6 +20.0 (n = 9) (p > 0.05

with respect to normal donors); in active
course 18.1 +13.4 (n = 5); in aggressive course,
13.8+6.35 (n=4) (p <0.05 with respect to
normal donors)
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Fig. 4. Effects of recombinant IL-2 (r-IL2) on
NK activity of bone marrow cells in MM.
Bone marrow mononuclear cells were culti-
vated with IL-2 200 U/ml over 72 h

WITH r-1L2

sive MM. The number of patients without
monoclonal protein secretion was higher
in aggressive MM (Fig. 10). Pyrogenal-
stimulated IL-1 production by PBM was
significantly higher in patients with CRI
than in patients without CRI (Fig. 11).

Amyloid Syndrome. A difference was
found in survival between active MM

patients with amyloidosis compared to all
MM patients (Fig. 12). None of patients
with amyloidosis in indolent and active
MM died during the period of obser-
vation. NK activity of PBMC in MM
patients with amyloidosis was 41.2
+22.4% (mean+ SD), which is signifi-
cantly higher than in MM patients
without amyloidosis (19.1 +13.4%)
(p <0.05). There were no differences in
pyrogenal-stimulated IL-1 production by
PBM in MM patients with or without
amyloidosis (Fig. 13).

Discussion

LCIS plays a certain role in development
of immunodefficiency in MM, but it has
also been shown to be a factor inhibiting
tumor growth [1]. The development of
LCIS is considered to be a favorable sign
[17]. According to our data, this pheno-
menon is a rare one, and is more typical
for indolent and active MM. It may be
present in aggressive MM, and is prob-
ably not the basic factor in genesis of
immunodefficiency syndrome and in sup-
pression of tumor growth. There are
many data about the antitumour effects
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Fig. 5. Pyrogenal-stimulated production of
IL-1 by peripheral blood monocytes (PBM) in
MM patients with different types of course.
Mean + SD level of IL-1 production by PBM:
normal donors, 39.6+26.03 U/ml (n=11);
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ACTIVE COURSE

AGGRESSIVE COURSE

patients with indolent course, 27.05+ 8.2 U/ml
(n=28); patients with active course,
67.4+102.2 U/ml (n = 17), patients with ag-
gressive course, 80.8+84.25U/ml (n=10)
(» > 0.05)
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Fig. 6. Bone lesions and the survival of

lesions (n = 71), median survival 36 months;
———— extensive lesions (n=20), median
survival 24 months

INDOLENT

Fig.7. Bone lesions in MM patients with dif-
ferent courses. [—1, no lesions; P4, minimal

of NK-cells [18, 19]. As described previ-
ously [4, 5], there were no differences in
NK activity of PBMC between MM
patients and normal donors. In this
study, NK activity of PBMC varied wide-
ly between MM patients and did not
differ from that in normal donors. At the
same time, NK activity of PBMC in
active or aggressive MM was significantly
lower than in normal donors. This shows
that there is a decrease in natural anti-
tumor resistance in MM patients with
active and, especially, aggressive MM.
The possibility of increasing NK activity

ACTIVE

AGGRESSIVE

lesions; (osteoporosis); BB, moderate lesions;
B, cxtensive lesions

of BMMC in culture with recombinant
IL-2 enabled us to use this drug in MM
treatment [20-22]. It was shown that IL-
1 stimulates T-cells to synthesize IL-2 and
receptors to IL-2 [22]. The increase in IL-
1 production by PBM in active and
aggressive MM may indicate the activa-
tion of antitumor mechanisms that are,
however, still insufficient to stimulate
IL-2 synthesis. The frequency of extensive
bone lesions was higher in active and,
particularly, in aggressive MM. There is
also a positive correlation between the de-
gree of bone lesions and the level of IL-1
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Fig. 8. Pyrogenal-stimulated IL-1 production bone lesions; 3, extensive bone lesions.
by peripheral blood monocytes (PBM)in MM Mean+SD IL-1 production by RBM; 0 + 1
patients with different degrees of bone lesions:  patients, 27.94+13.8 U/ml (n = 18); 2 + 3 pa-
0 no bone lesions; 1 osteoporosis; 2 moderate  tients, 67.1+73.4 U/ml (n = 15) (p = 0.05)
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Fig.9. Survival of MM patients with and with- median 72 months; ———- survival of MM
out chronic renal insufficiency (CRI). ——; patients with CRI (n=43), median 14.4

survival of MM patients without CRI (n =9), months
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Fig. 10. Immunoglobulin light chain type in
MM with different courses: T, nonse-
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creting; , kappa chain; B8, lambda
chain
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Fig.11. Pyrogenal-stimulated production of
IL-1 by peripheral blood monocytes in MM
patients with and without chronic renal insuf-
ficiency (CRI). Mean + SD IL-1 production by

production by PBM in MM patients.
These data indicate that IL-1,, produced
leading role in the genesis of osteolytic
syndrome in MM [6, 7]. In this study,
monocytes, known to be precursors of
osteoclasts, increased IL-1 production.
IL-1 is probably an autocrine factor that
stimulates osteoclast function Myeloma
with CRI and nonsecretory myeloma are
of a more aggressive type.

There is a positive correlation between
the development of CRI and the level of
IL-1 production by PBM in MM pa-

PBM in MM patients without CRI (n = 27),
32.34+22.3U/ml; in MM patients with CRI
(n=1T), 141.5+131.7 U/ml (p < 0.01)

tients, and this may play a certain rol in
the genesis of CRI [7, 8]. The increased
survival of patients with active MM with
amyloidosis in comparison with all active
MM patients without amyloidosis may
be the result of activation of antitumor
immunity. NK activity of PBMC in MM
patients with amyloidosis was signifi-
cantly higher that in MM patients with-
out amyloidosis. Perhaps that makes the
MM more favorable. Further investiga-
tion to clarify the pathogenesis of MM
clinical syndromes are necessary.
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Fig. 12. Survival of patients with MM in dif-
ferent courses with and without amyloidosis.
——, indolent MM (n=11); —.—.—, active
MM (n = 32) (median survival 96 months);
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Fig. 13. Pyrogenal-stimulated production of
IL-1 by peripheral blood monocytes in MM
patients with and without amyloidosis.
Mean+SD IL-1 production by PBM; in
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MM patients with amyloidosis (n=09),
62.9+81.5U/ml; in MM patients without
amyloidosis (n=26), 65.2+88.3U/ml (p>
0.05)
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