
Specific antibody against bacteriophage was initi-
ated in cultures of lymph node fragments in re-
sponse to their stimulation with a cell-free extract
derived from macrophages which had been incu-
bated with the antigen. Antibody production
tailed to occur if the antigen alone was added.
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“Producing antibodies in vitro was a major goal
to be achieved in immunology during the late
1950s and early 1960s. Culturing insmunocompe-
tent organ tissues or celk with a variety of an-
tigens had been generally unsuccessful. While
working at the Public Health Research Institute of
the City of New York in 1957, I entered this
research arena after my interest was piqued by
several investigators’ observations on the
anatomical intimacy between macrophages and
lymphocytes.
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The scavenger property of macro-
phages, which would result in degradation of an-
tigens, provided the basis for the then current
thinking that if macrophages had a role in an-
tibody production, it was a passive one. The con-
cept of a positive involvement of these cells in an-
tibody lormation was considered heresy. Yet it re-
mained intriguing, despite the pfsagocytic charac-
teristic of macrophages, that they might fill a
helper role for lymphocytes in antibody produc-
tion. This was put to the test and the results were
published in the Journalof Lxperimental Medicine.

“From our espednients, we found that macro-
phage-antigen interaction was required to initiate
a primary immune response in lymph node frag.
ment cultures or in immunocompetent chick em-
bryos. The product of this interaction was then re-
ported to be sensitive in RNase digestion, thus in-
troducing the phenomenon of immune RNAs.

“On a lighter note—in a separate expert-
ment—some of the chick embryos were allowed to
hatch with the eventual reward of a continuous
supply of fresh eggs for everyone in the lab. The
results of that experiment need not be discussed
here.

“The results of the work with macroptsages led
to the positive personal recognition of my receiv-
ing th~Waksman award for in vitro antibody pro-
duction. It alsobegan the stormy controversy over
immune RNAs that today remains unresolved,
even though mRNAs responsible for rabbit immu-
noglobulin synthesis are currently being used to
obtain the cDNAs used for Southern and Northern
blot analysis. The immune RNA story—thrust
perhaps before its time on the immunological
community in the early 1960s—nsay soon be
buried under the more newsworthy and more
rapidly arriving reports of progress in monoclonal
antibody research and immunotherapy for a vari-
ety of diseases.
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“The work described in this paper was intended
to test the role of the macrophage in the immune
response, an unbelievable concept at that time. I
did not intend to give birth to immune RNA,
although I do not have any regrets about the ap-
pearance of the phenomenon.

“1 feel that the most likely reason for the paper
being cited so often is that it describes one of the
first successful attempts to produce antibodies in
vitro.

“Reports of recent studies of the nsacrophage-
antigen relationship have come front the laborato-
ries of lakway and Shevach at the National In-
stitutes of Health and Lu and Unanue at Harvard
Medical School.’

4
.
9

This Week’s Citation Classic DECEMBER26, 1983

rFbhm~M. Antibodyformationin vitro, /. Exp. Med. 114:837-56, 1961.
I IDivision of Applied Immunology. Public Health Research Inst. of the

City of New York, Inc., NYJ

I. Hurls T N & £hsiel. W E. The fate ot injected particulate antigens in relation to the formation of antibodies,
Lxp. Med. 04:157-65.1941,.

2. ThIery I P. Microcinematographic contnbotione to the study of plasma cells. (Wolstenhotme 0 E W & O’Connor M.
eds.i CIBA Foundation Symposiumon Ce!!idar Aspects of Immunity, Boston: Little. Brown. 1959. p. 59-91.

3. MOlar K A, Maloasy 0 G, Wuike a a Le~K. Treatment of B-cell lyosphoma with nionoclonal soti-idiotype
antibody. N. Lag!. I. Med. 306:517-22. 1982.

4. KIts I C Scblouwa S F. Utilization of nionoclonal antibodies in the treatment of leukemia and lymphoma.
Blood 59:1-It, 1982.

5. Foo. K A, Berubard M I a 014hz. K K. Monoclonal antibody therapy: assessment by animal tumor models.
I. Rio!. Response Modifiers 1:277-304, 1982.

6. Levy K, Smuts P T, Uak 80 P Osernff A, M.k,..~0 G a RUler K A. Monoctonsi antibodies inleukemia therapy.
(Murphy S B & Gilbert 1 Ii, eds.) Leukemiaresearch:adeances in leukemiacell biology and therapy.
New York: Elsesier, 1983. p. 269-79.

7. Rim.. S T, Winier I N C Epstein A L. Application of mosoclonai antibodies to tumordiagnosis and therapy.
Ann. Clin. Lab. Sri. 13:173-84. 1983.

8. Jakw.y I P C Shevieb K M. Stimulation of T-ceIl activation byUV-treated, antigen-pulsed macrophages: evidence
for a requirement for antigen processing sod int~rIeukicI secretion. CeU Imniunol.10:151-62. 1983.

9. Lu C Y a Vw.e E K. Ontogeny of marine macrophages: functions related to antigen presentation.
I~ifec.Immunity36:169-75, 1982.

CURRENT CONTENTS®
®1983 by lSl®

24 Is


