
Possible role of anti-idiotypic antibodies in the induction of
tumor immunity.

R C Kennedy, … , T C Chanh, C A Bona

J Clin Invest. 1987;80(5):1217-1224. https://doi.org/10.1172/JCI113195.

Research Article

Find the latest version:

https://jci.me/113195/pdf

http://www.jci.org
http://www.jci.org/80/5?utm_campaign=cover-page&utm_medium=pdf&utm_source=content
https://doi.org/10.1172/JCI113195
http://www.jci.org/tags/51?utm_campaign=cover-page&utm_medium=pdf&utm_source=content
https://jci.me/113195/pdf
https://jci.me/113195/pdf?utm_content=qrcode


Perspectives

Possible Role of Anti-ldiotypic Antibodies in the Induction of Tumor Immunity

Ronald C. Kennedy, En-Min Zhou, Robert E. Lanford, Tran C. Chanh, and Constantin A. Bona*
Department of Virology and Immunology, Southwest Foundation for Biomedical Research, San Antonio, Texas 78284; and
*Department of Microbiology, Mount Sinai Medical Center, New York, New York 10029

Introduction
An idiotype (Id),' or idiotypic determinant, is the antigenic
portion of an antibody that encompasses the variable (V) re-
gion of the molecule. Within the V region is the site where the
antigen specifically binds to the antibody. Early studies by
Oudin and Michel (1) and Kunkel and co-workers (2) indi-
cated that an Id was unique to a small set of antibody mole-
cules. However, Ids can also be shared by antibodies specific
for a given antigen and are useful as phenotypic V region
antibody gene markers (reviewed in references 3 and 4). The Id
is often defined by an anti-idiotypic antibody (anti-Id),
whereby the Id behaves as an antigen and induces the produc-
tion of antibodies against itself.

The idea that the immune response to an antigen can be
regulated by a series of Id-anti-Id reactions was first proposed
by Niels Jerne (5). This network theory of immune regulation
proposes that Id-anti-Id reactions control a host's response to
an antigen via either a positive (enhancing) or negative (sup-
pressing) feedback mechanism. Id, located on or close to the
antigen binding sites of both antibody molecules and lympho-
cyte antigen receptors, represent components of this network.
Numerous studies have implicated Id networks in regulation
of the immune response to a large variety of haptens and
protein or carbohydrate antigens (reviewed in references 6 and
7). The injection of anti-Id before antigen exposure has re-
sulted in either suppression of Id-positive antigen binding mol-
ecules or increased Id expression and antigen binding activity.
Numerous reports have suggested the potential use of anti-Id
in the induction of protective immunity against a wide variety
of infectious agents (8-18). Thus, anti-Ids may represent possi-
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1. Abbreviations used in this paper: Ab-1, first antibody produced
against a specific antigen; Ab-2, antibodies to Ab-l or anti-Id; Ab-3,
antibodies to Ab-2 or anti-anti-Id; anti-Id, anti-idiotypic antibody; i,
conventional idiotope; Id, idiotype; i2, conventional idiotope on Ab-2;
MMTV,mouse mammarytumor virus; pi, paratope; p2, paratope on
Ab-2; ri, regulatory idiotope; SV40, simian virus 40; T-ag, large tumor
antigen; V, variable.
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ble vaccine candidates for pathogenic organisms (19, 20). Re-
cent studies have demonstrated the efficacy of an anti-Id vac-
cine for hepatitis B virus in chimpanzees (21). Chimpanzees
are the relevant animal model for human hepatitis B virus
immunization and infection.

The sites or areas within the V region of an antibody mole-
cule where the antigen and anti-Id bind have been termed the
paratope (pi) and idiotope, respectively. An Id is then made up
of a collection of individual idiotopes. If the pi and idiotope are
the same sites, then the antigen and anti-Id possess a similar
conformation or three-dimensional structure by virtue of their
binding to the initial antibody. In this instance the anti-Id and
antigen are said to be the mirror or internal image of each
other. Immunization with an internal image anti-Id, by virtue
of the ability of these antibodies to bind to the pi/idiotope of
the immune receptor on lymphocyte clones, instead of anti-
gens, stimulates the expansion of these clones. Therefore, these
clones can produce an anti-anti-Id antibody (Ab-3) response
with antigen binding activity, since Ab-3 and the original or
first antibody produced against a specific antigen (Ab-l) may
mimic each other via binding to similar sites encompassing the
idiotope and pi on the anti-Id, respectively. This type of re-
sponse is referred to as a true Ab-3 and appears to represent a
minor component of the response to immunization with anti-
Id (22). A second type of response can be induced by anti-Id
injection whereby the antibody produced exhibits a different
antigen specificity than the initial Ab-l; however, this anti-
body shares idiotypic specificities with Ab- 1. This response to
anti-Id immunization is referred to as an Ab-l' (Ab-l prime).
Alternatively, if the pi and idiotope are different regions on the
anti-Id, an Ab-3 response can be induced that does not possess
antigen binding activity. These two types of Ab-3, which differ
in antigen binding activity, may both be involved in the mech-
anism of regulating the immune response to tumor antigens.
The possible role of anti-Id in the induction of tumor immu-
nity will be examined in this report.

Studies of idiotypic networks associated
with tumor antigens
Studies involving Id networks induced by tumor antigens have
primarily focused on the use of anti-Id in the treatment of
lymphoid tumors. In these studies, cell surface immunoglobu-
lin present on neoplastic B lymphoid cells represented the Id,
and suitable anti-Id could eliminate much or all of the tumor,
with negligible effects on residual normal tissues (reviewed in
references 23 and 24). Passively administered anti-Id can
home in on neoplastic cell targets (25-27) and, as was demon-
strated in a trial including 11 patients with B cell malignancies,
was responsible for sustaining a complete remission in a single
patient with follicular lymphoma (26, 27). However, other at-
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tempts at passive immunotherapy with anti-Id have been less
successful (25). In another report, two patients with progres-
sive advanced B cell non-Hodgkins lymphoma were treated
with large amounts of mouse monoclonal anti-Id (28). No
toxic effects from treating these patients with mouse immuno-
globulin were observed and no antimouse protein response
was detected. There was evidence of large scale tumor cell
destruction, but only a modest reduction in tumor size. Stud-
ies using radiolabeled monoclonal anti-Id indicated that Id-
bearing tumor cells were cleared from the peripheral blood
circulation by the reticuloendothelial system in the liver (29).

Several obstacles have been associated with the lack of
therapeutic response by B cell lymphomas after anti-Id treat-
ment. These include applications of anti-Id treatment to only
monoclonal malignancies and include multiple myelomas in
which Id secreted in the circulation blocks the anti-Id. Further-
more, other causes can be envisioned, such as failure to elicit
effective cytotoxicity related to the isotype of the anti-Id, and
in human therapy, the production of antibodies against the
antigenic determinants of anti-Id, leading to immediate hyper-
sensitivity reactions (30, 31, and reviewed in reference 24).
Recent studies have also indicated that Id present on a B cell
lymphoma can spontaneously alter its structure, such that
variant subclones of the lymphoma arise that express an Id
which is no longer recognized by the anti-Id (32, 33). Thus,
passive immunotherapy utilizing anti-Id would no longer be
expected to detect or potentially eradicate these variant
tumors. However, it is not unreasonable to expect that multi-
ple anti-Ids, which recognize the Id variant tumors, might be
useful in treating those patients where variant malignant
clones arise (32, 33). Alternatively, recent studies indicated the
synergistic antitumor effect that interferon and anti-Id can
have in vivo in a murine lymphoma (34). One can also attempt
to select an anti-Id that recognizes a shared Id on B cell tumors
from different patients (35). The importance of antibody iso-
type in monoclonal anti-Id therapy has also been demon-
strated in murine B cell lymphoma (36, 37). All of these factors
may have a potential role in the successful treatment of human
B cell lymphomas utilizing anti-Id reagents.

A recent report described the treatment of 13 patients with
B cell lymphomas using mouse monoclonal anti-Id (38). Five
of these patients developed an immune response to the mouse
immunoglobulin. Once this response was induced, further in-
fusion of mouse anti-Id failed to produce tumor regression and
toxicity from the mouse immunoglobulin was noted. In one
attempt to mimimize the immune response to mouse immu-
noglobulin when treating patients with lymphoma, a chimeric
anti-Id comprising murine V region and human Fc regions
encompassing a univalent antibody fragment for therapy were
used (39). A single patient treated with this univalent chimeric
anti-Id has undergone partial remission. The concept behind
this approach is that the human Fc optimizes the recruitment
of effector cells and the univalency optimizes metabolic sur-
vival. Thus, the univalent chimeric anti-Id can avoid rapid
antigenic modulation.

Internal image-bearing anti-Id mimics the
structure of tumor antigens
The complementarity between antigen and antibody and Id
and anti-Id was discussed above. Whenthe pi and idiotope of
the antibody represent the same or similar regions, the antigen

and anti-Id should be the mirror or internal image of each
other by virtue of the ability to bind to their respective sites on
the initial antibody. Even though the antigen and anti-Id may
be completely different biochemically, they share a similar
three-dimensional structure that allows for the binding to
paratopic and idiotopic sites on the antibody (Ab-l), respec-
tively. It then becomes possible to use the anti-Id for antigen
mimicry and trigger the host's immune response into produc-
ing a humoral or cell-mediated antigen-specific immune re-
sponse by injecting anti-Id alone. Anti-Id that represents the
internal image of an antigen should be useful in inducing an
immune response without exposing the host to the antigen.
When this antigen is associated with the surface of a tumor
cell, the internal image anti-Id should be capable of inducing
antitumor immunity similar to that produced by tumor anti-
gen injection (40, 41). The means by which internal image
anti-Id can produce a specific antibody response to a tumor
antigen is depicted in Fig. 1.

Numerous studies have previously demonstrated the appli-
cability of anti-Id as vaccines for infectious agents (reviewed in
reference 20). Anti-Id injection alone has produced immunity
against antigens associated with bacterial, viral, and protozoal
pathogens. In addition, anti-Id has been shown to prime the
immune response of a host to a subsequent injection with the
antigen from an infectious agent (10, 42). Internal image anti-
Id can cross species barriers in their ability to induce an im-
mune response and have been reported to be less genetically
restricted to certain murine immune response genes than the
specific antigen itself (43, 44). Anti-Id produced against an
antibody specific for the antigen can induce a cell-mediated
immune response (1 1) and anti-Id generated to antigen-spe-
cific T cell clones was capable of producing a humoral re-
sponse (13). Anti-Id are extremely valuable as vaccine candi-
dates when there is difficulty in obtaining adequate amounts of
the antigen. This is particularly true with most tumor antigen
systems. A pool of internal image anti-Id may be required for
producing adequate immunity against complex, multi-deter-
minant antigens, such as those associated with tumors.

The studies describing anti-Id generated to immunoglobu-
lin Id present on the surface of a lymphoid tumor relied on the
ability of the anti-Id to bind to the tumor antigen after the
transformed phenotype of the cell had already occurred. Alter-
natively, the anti-Id can be used to mimic the tumor antigen
structure and produce antitumor immunity before either ma-
lignant transformation within host tissues or inoculation of a
host with transformed cells. Indeed, injection of mice with
anti-Id that appears to mimic the tumor antigen structure has
been reported to induce antitumor immunity in human mela-
noma (45), mammaryadenocarcinoma (46), and rat sarcoma
(47). Recently, anti-Id has been produced in goats that con-
tains antibody components that mimic human gastrointestinal
cancer-associated antigens (40). Mice and rabbits were immu-
nized with this anti-Id and produced an Ab-3 response that
bound the human tumor antigen. The Ab-3 demonstrated
identical binding specificities and avidity to the tumor antigen
when compared with the initial mouse monoclonal Ab-l that
was used to produce the anti-Id. This study indicated that
anti-Id may have potential for modulating the immune re-
sponse of cancer patients to their tumors. The concept of
tumor-specific Id vaccines has also been experimentally dem-
onstrated in mice (41). Mouse monoclonal anti-Id were gener-
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Figure 1. The potential mechanism of how an internal image anti-Id
might mimic a tumor antigen and represent a vaccine. A host, such
as a mouse, produces an antibody response (Ab- 1) against the tumor.
The Ab- I is then used to immunize a second host and an anti-Ab- I
or -Ab-2 response can be induced. Based on the concept that the
tumor antigen and Ab-2 bind the Ab- I at its pi and idiotope, respec-
tively, and these sites on the Ab- I can be the same or similar, the

ated that contained the internal image of the envelope glyco-
protein, gp52, of mouse mammary tumor virus (MMTV). It
was interesting to demonstrate that the protein-based anti-Id
could mimick the structure of the MMTVenvelope glycopro-
tein even though biochemically the two molecules were differ-
ent. Mice immunized with anti-Id coupled to a carrier protein
had the capacity to inhibit in vivo tumor growth after chal-
lenge with a tumor cell line expressing a tumor-associated an-
tigen that crossreacts with MMTV,gp52. In addition, anti-Id-
immunized mice produce an antibody response to MMTV
before tumor challenge. This study demonstrated the feasibil-
ity of producing an anti-Id that could be exploited as an Id
vaccine against tumors.

Other studies have demonstrated that anti-Id treatment
can have either advantageous or deleterious effects on the im-
mune response to a given tumor depending on the system
being examined. Anti-Id generated against suppressor T lym-
phocyte receptors has been shown to reduce the in vivo tumor
growth of a mastocytoma (48), whereas another report indi-
cated that anti-Id suppressed tumor rejection to fibrosarcoma

AjI -3

AbI

... from which an anti-
idiotype antibody (Ab-2)
that binds to Ab-1 is
isolated.

Because of the structural
similarities of Ab-2 and the
tumor antigen, Ab-3 mimics
Ab-1 and may also bind the
tumor antigen.

Ab-2 can mimic the structure of the tumor antigen. Such an Ab-2 is
referred to as an internal image anti-Id and can be used as a substi-
tute for the tumor antigen. The Ab-2 is the vaccine and can be used
to immunize a host to produce an Ab-3. The Ab-3 can mimic the
Ab- I and bind the tumor antigen. In certain instances where multi-
determinant antigens are required for the induction of protective im-
munity, a pool of several Ab-2 may be used as the vaccine.

when produced against T lymphocyte clones (49). Anti-Id has
also been implicated in the clinical improvement and longer
remission of patients with colorectal carcinoma who were in-
jected with mouse monoclonal antibodies against these gastro-
intestinal cancer cells (50). In a phase II clinical trial, the thera-
peutic effect of the monoclonal antibody that demonstrated in
vitro cytotoxicity for human gastrointestinal adenocarcinomas
was assessed (51). 20 patients with measurable advanced co-
lorectal carcinoma that was refractory to prior surgical resec-
tion, chemotherapy, and/or radiotherapy received the mono-
clonal antibody. In one patient, tumor at all known sites re-
sponded after a single injection of antibody. Another patient
demonstrated a marked reduction in hepatic metastasis and in
a third patient stabilization of tumor growth persisted. 2 of the
20 patients have remained tumor free for more than two years
and the clinical improvement of these patients appeared to
correlate with the production of an anti-Id response. The data
described above indicated that Id networks may play some
integral immunological role in the formation of tumors, via
regulating the immune response to tumor antigens.
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Regulatory idiotopes (ri) in the induction
of tumor immunity
An ri is an idiotope that is present on a relatively high propor-
tion of antibodies and/or lymphocytes that is capable of acting
as a site for a receptor-specific regulatory system. This concept,
initially proposed by Paul and Bona (52), suggests that a spe-
cial class of idiotopes exist with unique regulatory functions
before antigenic stimulation. Numerous studies have impli-
cated ri as a model for receptor-based regulation of the im-
mune response, in that a given ri can be associated with cells
producing antibodies of different specificities (reviewed in ref-
erence 53). Therefore, a given antibody molecule can possess
paratopic (pi), idiotopic, and ri sites within its V region. Dur-
ing the course of a conventional immune response, it is hy-
pothesized that no ri are recognized on antibody and/or lym-
phocytes, and the Id network consists of only an antibody
response to the conventional idiotope (i). Internal image anti-
Id appear to possess only pi and idiotope sites as either no ri are
expressed or they are present at concentrations too low to be
immunogenic. The injection of internal image anti-Id can in-
duce an Ab-3 response with antigen binding activity. This
anti-Id has a pi site that is specific for a conventional idiotope
on Ab-l. Therefore, immunization with the internal image
antibodies to Ab- 1 or anti-Id (Ab-2) specific for the conven-
tional idiotope induces a family of Ab-l, including so called
true Ab-3, that possess the ability to bind the anti-Id and anti-
gen (see Fig. 1). Similarly, a noninternal image anti-Id Ab-2
may also express only a paratope on Ab-2 (P2) and conven-
tional idiotope on Ab-2 (i2). However, the P2 on noninternal
image Ab-2 may be specific for a ri on Ab-l, rather than a
conventional idiotope. Immunization of a host with a nonin-
ternal image anti-id should lead to the expansion of cells bear-
ing complementary receptors (i.e., contain pi, i, and ri). By
definition, ri are widely represented in a system before inten-
tional immunization. Injection with a noninternal image Ab-2
should further stimulate these ri-expressing cells. An Ab-3 re-
sponse will subsequently be produced that generally has little
binding specificity for the antigen that induced Ab-l because
similar ri can be expressed on cells that have a pi similar to
Ab-1 are primed by this noninternal image Ab-2 immuniza-
tion. If these ri-bearing cells with pi sites specific for the anti-
gen used to produce Ab- are important in the induction of
protective immunity, then primary challenge with an infec-
tious inoculum might be expected to produce a secondary
immune response within the host. This would result from the
priming of pi-, i-, and ri-bearing cells by the anti-Id before
challenge. The potential mechanism of ri-based pathways is
illustrated in Fig. 2.
Experimental evidence for the role of ri in tumor immunity
Recently, we have generated anti-Id reagents against simian
virus 40 (SV40) large tumor antigen (T-ag) (54). SV40 is an
oncogenic DNAvirus that induces tumors in vivo when inocu-
lated into newborn hamsters and transforms cells in vitro from
a variety of species, including rodents, primates, and humans.
Rodent cells transformed by SV40 in vitro will frequently
form tumors in hamsters and mice (reviewed in reference 55).
Cells that have been transformed by SV40 express a viral-en-
coded T-ag. T-ag is predominantly localized in the nucleus of
transformed cells; however, a small fraction of T-ag is found
on the cell surface (56-60). Mice immunized against T-ag are

protected from challenge by syngeneic SV40 tumor cells
(61-64, and reviewed in reference 65). Thus, the SV40 T-ag is
associated with the induction of tumor immunity. Treatment
of BALB/c mice with a pool of anti-Id generated to mono-
clonal antibodies to both the carboxyl and amino termini of
SV40 T-ag before challenge with a tumorigenic dose of SV40-
transformed cells partially suppressed tumor growth (51). In
certain cases the suppression was complete, since several anti-
Id-treated mice failed to develop any detectable tumors after
challenge. In these instances, 100% of the control groups of
mice developed tumors. Weexamined the potential mecha-
nism of this anti-Id-induced tumor immunity and determined
that the anti-Id preparation did not contain a major internal
image component mimicking SV40 T-ag. That is, no detect-
able anti-T-ag activity was found in the serum of anti-Id-
treated mice. However, this sera inhibited the Id-anti-Id reac-
tion and indicated that an Ab-3 response was induced by anti-
Id injection. Since this Ab-3 did not appear to contain any
detectable anti-T-ag activity, it was proposed that the anti-Id-
induced SV40 tumor suppression may have resulted from the
induction of ri. In the mechanism that was described above,
anti-Id (Ab-2) that is not internal image, but contains both
noncombining site-related Ab-2a and combining site-related
Ab-2'y induces the generation of an Ab-3 response that ex-
presses similar ri as those shared by Ab-l (i.e., inhibits Id-
anti-Id reaction). These Ab-3 are not capable of binding to the
original antigen, in this case T-ag, like their Ab- I counterparts;
however, they do possess the Id determinants of Ab-1. This set
of Ab-3 molecules may exert effects via their ability to stimu-
late or suppress either effector or inducer cells within a regula-
tory subset of the network, which has been referred to as the
parallel set (5). These stimulated or suppressed cells that com-
prise the parallel set of the immune network can function by
exerting regulatory effects on the immune system cells directly
responsible for the induction of tumor immunity (the conven-
tional network induced by SV40-transformed cells). It is pro-
posed that the parallel set of effector/inducer (T suppressor/
cytotoxic or T helper) cells have Ab-2-like receptors on their
cell surfaces. The production of Ab-3 by anti-Id immunization
induces the regulatory Ab-2-bearing cells to proliferate and
induce or suppress other effector/inducer cells responsible for
SV40 tumor immunity. Under normal circumstances (without
prior injection of anti-Id), the regulatory cells comprising the
parallel set may not be stimulated and therefore have no effect
directly on the cells responsible for SV40 tumor immunity.
Thus, the parallel subset of the immune system may only exert
its specific effects in SV40 tumor immunity after Ab-3 produc-
tion. Alternatively, during the course of tumor formation, a
putative idiotype network may be generated such that Ab-3 is
produced and may stimulate Ab-2 receptor-bearing parallel
subsets of regulatory cells. However, by the time an auto Ab-3
response is produced, the growth of the tumor can no longer be
suppressed by induction of Ab-2-bearing regulatory cells. The
injection of a heterologous anti-Id before tumor challenge may
prime or stimulate the regulatory cells at a time when the
number of SV40-transformed cells is low and the effects of
these regulatory functions can suppress tumor formation. The
potential mechanism for the induction of ri that suppress
SV40 tumor formation is illustrated in Fig. 3. Based on these
data, ri may indeed play a potential role in the induction of
tumor immunity.
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Figure 2. A hypothesis on AWI WbI
how ri may be involved in pi
tumor immunity. A tumor
antigen is injected into a host -
and an antibody response is - - -
induced. This Ab-l can con-
tain a pi where the antigen Tumor
binds, a conventional idio- antigen The tumor antigen An antibody (Ab-1) Ab-1 contains paratope
tope to which most Ab-2 re- is injected into binds the tumor (pi), conventional idiotope
sponses including potentially a mouse antigen (i), and regulatory idiotopeinternal image anti-Id can be (ri) sites
induced, and an ri that does
not necessarily reflect the an-
tigen specificity of the Ab-1
and is normally not recog-
nized during an immune re- IF
sponse. If an immune re- Ab-2 Ab2
sponse is invoked against the I, J IEXP2
ri on Ab-l, then the Ab-2 has 2 I"
a pi structure that binds the aI 1I
ri site on the Ab- l. As de- I 1
picted in this figure, the Ab-2 I
contains a p2 and an i2. This Ab-2 contains a An antibody to Ab-1 is injected
Ab-2 is not an internal image paratope p2 and Ab-1 (Ab-2) into a second
since its i2 fails to mimic the conventional idiotope i2 recognizes at its animal
structure of the tumor anti- I paratope (p2) the
gen. Immunization with this ri site on Ab-1
Ab-2 will result in the expan-
sion of cells that share the ri
with the Ab- l. By definition,
ri are widely expressed and 7,:3l p
will include some cells that fX';f i
also have a similar pi and i
to the Ab- I with the capacity I Ab2/
to bind the tumor antigen.
Alternatively, cells will also
be expanded that share an ri Ab-2 is injected
with the Ab-l but may differ into a third Ab-2 binds to the
in i and pi. This expansion animal ri of cells that
would result in an Ab-3 re- contain pi, i, and
sponse that has little or no ri similar to Ab-1
binding specificity for the
tumor antigen. The expansion of cells that share a pi and i with the Ab-l by an anti-Id that recognizes the ri would be expected to prime the
immune response to the tumor antigen.

In another study, the question was asked whether or not all
antibodies bearing ri are effective in antitumor immunity. The
system being studied used numerous monoclonal antibodies
bearing A48 ri and used their ability to induce immunity
against ABPC48 myeloma cells (66). BALB/c mice were im-
munized with monoclonal antibodies before challenge with
106 ABPC48 tumor cells that had been previously adapted to
home and grow into the spleen. The criteria used to monitor
tumor growth were (a) survival; (b) spleen weight; (c) uptake of
[3H]thymidine, and (d) the blood level of a #2-6 fructosan IgA
monoclonal protein secreted by ABPC48 myeloma cells. Four
patterns of immunity were observed. The first group that
comprised three monoclonal antibodies failed to elicit any
tumor immunity and all mice died. The second group, con-
sisting of two monoclonal antibodies, showed a slight increase
in survival time (>30 d) compared with the first group (21-24
d). The third group, containing four monoclonal antibodies,
induced strong immunity (40-50 d survival), and group 4,
comprising five monoclonal antibodies, caused long-lasting

immunity (>95 d survival). This immunity was specific, since
the mice immunized with a control myeloma cell line MOPC
460 died by day 21. In addition, mice immunized with anti-
bodies from group 4 and challenged with control tumor cells
developed splenic tumor colonies. These results suggest that
not all antibodies bearing immunochemically and molecularly
defined ri are able to confer antitumor immunity. However,
the identification of idiotypic structures responsible for antitu-
mor immunity can open new avenues in the preparation of
tumor idiotype synthetic vaccines.

Concluding remarks
Since the initial postulate of Jerne that the immune response
to an antigen is regulated by a series of Id-anti-Id reactions (5),
numerous studies have demonstrated that Id networks operate
in regulating the immune response to a wide variety of anti-
gens, including those antigens associated with infectious orga-
nisms. Although the data is still not conclusive that Id net-
works may be involved in tumor immunity, based on other
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antigenic systems it is not unreasonable to speculate that Id-
anti-Id reactions may modulate the immune response to cer-
tain tumor antigens. Wehave attempted to present two differ-
ent mechanisms by which Id networks may be involved in
tumor immunity. The first mechanism was that of antigenic
mimicry by internal image anti-Id. Studies have demonstrated
the possible role of internal image anti-Id as vaccines for in-
fectious diseases and recently for tumors. Alternatively, the
mechanism of regulatory idiotopes as a regulator of tumor
immunity was also described. Evidence that this mechanism
may be involved in the suppression of tumor formation was
suggested by studies using rabbit anti-Id that recognized mouse
monoclonal antibodies specific for SV40 T-ag and the
ABPC48 myeloma cell system. In addition, the possibility
exists that passively administered mouse monoclonal anti-Id
specific for Id determinants on lymphomas may induce a regu-
latory idiotope pathway that could either enhance or depress
the therapeutic value of this treatment in a given host. With
the number of reports increasing on the use of anti-Id to treat
human neoplasia, one should be aware of the possibility of
invoking an immune response to regulatory idiotypes. This
report discusses the possible role of anti-Id and Id networks in
the induction of tumor immunity.
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