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Lymphocytes from patients with multiple myelo- 
ma exhibited depressed polyclonal immunoglobu- 
lin production, Moreover, some patients had cir- 
culating mononuclear cells that suppressed immu- 
noglobulin synthesis o f  normal lymphocytes in co- 
culture. Therefore, host suppressor cells may 
cause the decreased capacity of B cells to  synthe- 
size immunoglobulins in myeloma [The SCI" indi- 
cates that this paper has been cited in over 365 
publications since 1975.1 
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The project on multiple myeloma was part 
of a program of studies performed at the 
Metabolism Branch, National Cancer Insti- 
tute, on immunoregulatory disorders in pa- 
tients with immunodeficiency. Stimulated 
by the discovery by Richard Cershon' of a 
new type of lymphocyte in mice, the sup. 
pressor T cell, that acts as a negative regula- 
tor of many immune responses, we consid- 
ered the possibility that certain patients 
with hypogammaglobulinemia might have 
excessive suppressor-cell activity as the 
cause of their immunodeficiency. To ex- 
amine this hypothesis, we developed an in 
vitro technique to study the terminal matu- 
ration of human B lymphocytes and de- 
scribed a new coculture procedure to study 
suppressor-cell function. We first used this 
technique to study the pathogenesis of corn- 
mon-variable immunodeficiency and dem- 
onstrated that a subset of patients had nor- 
mal B cells but had an excessive number of 
suppressor T cells that inhibited immuno- 
globulin synthesis. Our report of this first 
demonstration that a disorder of suppressor 
T cells could cause human disease became a 
Citation Classic.$ 

ies frdm patiints kith multiple 
[. J. Med. 293:881-92, 1975. 
ists. Health, Bethesda, and Dept. Medical 
11 

In  the present paper, we applied the in 
vitro biosynthesis techni ue to the study of 
the pathogenesis of the jecreased antibody 
formation of patients with myeloma. Previ- 
ously, i t had been assumed that the humoral 
immune deficiency was due to the direct ac- 
tion of inhibitory factors produced by the 
malignant cells. However, we showed that 
nonmalignant circulating mononuclear cells 
of some patients with myeloma suppressed 
polyclonal immunoglobulin synthesis by 
cocultured normal lymphocytes. In contrast 
to our observations in patients with com- 
mon-variable hypogammaglobulinemia, the 
suppression in myeloma was not mediated 
by T cells. However, removal of phagocytic 
mononuclear cells nullified the suppressor 
activity and led to an increase in polyclonal 
immunoglobulin .synthesis by the patients' 
lymphocytes. Subsequently, murine models 
of immunodeficiency associated with my- 
eloma were used by ]. Kennard ef a/. ,3 Veter- 
ans Administration Hospital, New York, to 
confirm and extend the observations 
concerning host suppressor immunoregula- 
tory cells in myeloma. They demonstrated 
that this suppressor monocyte activity was 
mediated by a secreted suppressor protein. 
Following the publication of our studies, 
others demonstrated that monocytes acting 
as suppressors cause cellmediated immuno- 
deficiency associated with Hodgkin's dis- 
ease and widespread fungal infection.4 

We believe that this paper i s  a Citation 
Classic because it provided a new explana- 
tion for the immunodeficiency associated 
with myeloma, changing the focus from the 
tumor cells and their direct products to an 
emphasis on a disorder of the host's immu- 
nore ulatory cells. Furthermore, these were 
the l r s t  studies in  humans demonstrating 
that humoral immunodeficiency could be 
caused by an abnormality of immunoregula- 
tory monocytes. Honors received as a result 
of these studies include the Arthur S. Flem- 
ing Award for Broder and the Stratton medat 
of the American Society of Hematology for 
Waldmann. 
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