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Summary

During immunotherapy with wasp venom, levels of venom-specific IgE antibodies
increase and then fall, whereas the concentration of IgG antibodies rises and then
remains at a high level. Successful treatment is therefore associated with both increased
concentrations of serum IgG and decreased serum IgE antibodies to venom. In this
study we have investigated the possible role of auto-antibodies in inducing the decrease
in serum IgE antibody. Levels of auto-anti-IgE were measured by a radioimmunoassay.
Anti-IgE auto-antibodies were not generated during immunotherapy and there was no
significant difference in the levels of anti-IgE auto-antibodies between patients whose
venom-specific IgE antibody levels fell more than fivefold after immunotherapy and
those patients in whom IgE antibody levels did not change significantly. We conclude
that anti-IgE auto-antibodies do not play a part in IgE suppression induced by
immunotherapy.
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Introduction

Auto-antibodies directed against specific immunoglobu-
lins have been detected in patients with rheumatoid
arthritis [1] and systemic lupus erythematosus [2]. Anti-
IgE antibodies have been described in rheumatoid
patients [3] and in atopic patients [4-7] but their function
and significance are unclear. It has been suggested that
anti-IgE auto-antibodies may trigger mediator release
from cells by cross-bridging surface-bound IgE. Alterna-
tively, auto-antibodies directed against selected immuno-
globulins might regulate B-lymphocyte function. For
example, anti-IgM antibodies can modulate the acti-
vation and differentiation [8,9] of B cells, and both anti-
IgE [10] and IgE-anti-IgE immune complexes [11] have
been reported to suppress in-vitro IgE synthesis by the
human plasmacytoma cells.

The purpose of this investigation was to establish
whether there is any relationship between the presence of
anti-IgE auto-antibodies in vive and regulation of IgE
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antibody responses in humans. We have elected to study
patients undergoing wasp venom immunotherapy,
because of the falls in venom-specific IgE which accom-
pany successful treatment [12-14].

Subjects and methods
Reagents

Horse serum was purchased from Sera Labs Ltd (Craw-
ley, U.K.) and Tween 20 from Sigma (Poole, U.K.). ['**]]
rabbit anti-human IgE was prepared as described pre-
viously. Venoms for skin testing were kindly donated by
Pharmacia LKB plc (Milton Keynes, U.K.).

Subjects

Nineteen patients who had received wasp venom immuno-
therapy were studied. The criteria for diagnosis and the
schedule for hyposensitization have been described in
detail elsewhere [14]. None of the subjects had suffered
from serious adverse reactions to treatment and all
individuals received 2 years of maintenance therapy
consisting of monthly (100 ug) injections of wasp venom.
Eight of the subjects were selected on the basis of a greater
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than fivefold decrease in the serum concentrations of
specific IgE to wasp venom after 2 years of immunother-
apy. The remainder of the subjects had minimal change in
specific IgE levels after 2 years of treatment and they acted
as controls. None of the subjects selected for the study
reported any adverse reactions to treatment.

Measurement of IgE antibodies to bee venom

Specific IgE antibodies to wasp venom were measured
using the radioallergosorbent test [15] with modifications
[16]. Wasp venom-coated paper discs (Whatman 541;
Maidstone, U.K.) were incubated overnight with 50 ul of
human serum. The next day these were washed in
phosphate-buffered saline with 0-05% Tween 20 [17] prior
to incubation with 50 gl ['*IJrabbit anti-human IgE [18]
diluted in horse serum. After overnight incubation, the
discs were washed as before and counts measured in a
multichannel Gamma counter (Pharmacia LKB plc,
Milton Keynes, U.K.).

Measurement of auto-anti-IgE

Serum samples collected prior to treatment and at the end
of 2 years were analysed for the concentrations of anti-
IgE auto-antibody as previously described by Nawata er
al. [19].

Statistical analysis

The levels of wasp venom-specific IgE antibodies and
auto-anti-IgE antibodies were compared by a paired -
test. All tests were carried out on a Mackintosh II
computer using STATVIEW 512+ .

Results

Subjects were divided into two groups on the basis of the
change in bee venom-specific IgE detected in the serum
before and after treatment. In 11 subjects there was a less
than fivefold decrease in IgE antibody to wasp venom and
in eight subjects there was a fall of greater than fivefold.
The changes in the levels of venom-specific IgE antibody
in the two groups are shown in Fig. 1.

The concentrations of anti-IgE auto-antibodies before
and after 2 years of hyposensitization in the two groups of
subjects are shown in Fig. 2. There was no significant
change in the concentrations of anti-IgE auto-antibodies
following immunotherapy in either group of subjects.
Furthermore, there was no correlation between the
concentrations of IgE and anti-IgE auto-antibodies after
treatment (r=0-18, n.s.).

These data do not therefore support the view that anti-
IgE auto-antibodies are involved in the decline in IgE
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Fig. 1. The levels of wasp venom-specific IgE in the subjects
before and after immunotherapy.
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Fig. 2. The levels of anti-IgE auto-antibodies in the subjects
before and after immunotherapy.
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levels during immunotherapy. Indeed, the level of IgE
bore no relationship to the concentration of anti-IgE
auto-antibody.

Discussion

Successful immunotherapy with wasp venom is asso-
ciated with increased IgG antibody levels [12-14], aug-
mented antibody affinity [20], but decreased IgE antibody
levels. While increased antigenic stimulation is likely to be
responsible for the rise in IgG antibody, the factors which
are responsible for falling IgE titres have yet to be
identified. It has previously been reported that anti-IgE
antibodies can down-regulate IgE synthesis by U266 cells
and human peripheral blood mononuclear cells in vitro
[10,11]. In this study we have investigated the possibility
that anti-IgE auto-antibodies could be involved. Subjects
were divided into those whose IgE fell markedly (greater
than fivefold) and those in whom it fell less than fivefold.
There was no relationship between the level of anti-IgE
auto-antibodies and the changes in wasp venom-specific
IgE antibody. As previous reports have described a
correlation between total IgE and anti-IgE auto-anti-
bodies [4-6], we were prompted to analyse the relation-
ship between the level of wasp venom-specific IgE
antibody and the concentration of anti-IgE auto-anti-
bodies. We found that there was no correlation between
these two variables. Whatever the significance of anti-IgE
auto-antibodies we could find no evidence that they were
involved in the regulation of IgE during immunotherapy.

References

1 Waaler E. On the occurrence of a factor in human serum
activating the specific agglutination in human serum activat-
ing the specific agglutination of sheep red blood erythro-
cytes. Acta Pathol Microbiol Scand 1940; 16:172-6.

2 Cappellini R, Polli E, Celeda F. DNA reacting factor in the
serum of a patient with lupus erthematosus diffusus. Proc
Soc Exp Biol Med 1957; 96:572-4.

3 Meretey K, Falus A, Erhardt CC, Maini RN. IgE and IgE-
rheumatoid factors in circulating immune complexes in
rheumatoid arthritis. Ann Rheum Dis 1982; 41:405-8.

4 Williams RC, Griffiths RW, Emmons JD, Field JD. Naturally
occurring human antibodies with specificity for gamma-E.
J Clin Invest 1972; 51:955-1003.

5 Stevens WJ, Bridts CH. IgG-containing and IgE-containing
circulating immune complexes in patients with asthma and
rhinitis. J Allergy Clin Immunol 1984; 73:276-84.

10

20

Inganas M, Johansson SGO, Bennich H. Anti-IgE anti-
bodies in human serum: occurrence and specificity. Int Arch
Allergy Appl Immunol 1981; 51:955-63.

Magnusson CGM, Vaerman JP. Autoantibodies of the IgM
class against human myeloma protein IgE (DES). I Occur-
rence, 11, specificity. Int Arch Allergy Appl Immunol 1986;
79:149-63.

Phillips NE, Parker DC. Fc-dependent inhibition of mouse
B cell activation by whole anti-u antibodies. J Immunol
1983; 130:602-6.

Uher F, Lamers MC, Dickler HB. Antigen-antibody com-
plexes bound to B-lymphocyte Fc gamma receptors regulate
B-lymphocyte function. Cell Immunol 1985; 95:368-79.
Saxon A, Hassner A, Fisher A. T cells and monoclonal anti-
IgE inhibit IgE synthesis by IgE secreting human plasma
cells. J Allergy Clin Immunol 1982; 69:156(abstr).

Sherr EH, Saxon A. A mechanism for suppression of
ongoing IgE synthesis. Int Arch Allergy Appl Immunol
1987; 82:414-16.

Kemeny DM, Lessof MH. Immunotherapy in insect venom
allergy. In: Lessof MH, Lee TH, Kemeny DM, eds. Allergy
an International textbook. Chichester: John Wiley & Sons
Ltd, 1987:631-9.

Hunt KJ, Valentine MD, Sobotka AK, Benton AW,
Lichtenstein LM. A controlled study of immunotherapy in
insect hypersensitivity. N Engl J Med 1978; 299:157-65.
Kemeny DM Lessof MH, Patel S, Youlten LJF, Williams A,
Lambourn E. 1gG and IgE antibodies after immunotherapy
with bee and wasp venom. Int Arch Allergy Appl Immunol
1989; §8:247-50.

Ceska M, Eriksson R, Varga JM. Radioimmunosorbent
assay of allergens. J Allergy Clin Immunol 1972; 49:1-6.
Kemeny DM, West F. An improved method for washing
paper discs with a constant flow washing device. J Immunol
Meth 1981; 49:89-95.

Kemeny DM, Harries MG, Youlten LJF, Mackenzie-Mills
M, Lessof MH. Antibodies to purified bee venom proteins
and peptides. I. Development of a highly specific RAST for
bee venom antigens and its application to bee sting allergy. J
Allergy Clin Immunol 1983; 71:505-14.

Kemeny DM, Richards D. Increased speed and sensitivity of
a micro radioallergosorbent test (MRAST). J Immunol
Meth 1988; 108:105-13.

Nawata Y, Koike T, Hosokawa H, Tomioka H, Yoshida S.
Anti-IgE autoantibody in patients with atopic dermatitis. J
Immunol 1985; 135:478-82.

Devey ME, Lee SD, Richards D, Kemeny DM. Serial
studies on the functional affinity and heterogeneity of
antibodies of different IgG subclass to phospholipase A in
response to bee venom immunotherapy. J Allergy Clin
Immunol 1989; (in press).



Copyright of Clinical & Experimental Allergy is the property of Blackwell Publishing
Limited and its content may not be copied or emailed to multiple sites or posted to a
listserv without the copyright holder's express written permission. However, users may
print, download, or email articles for individual use.



