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A world-wide increase in the prevalence of allergic diseases is currently being ob-
served, including one of the most widespread of them, namely pollinosis. The pollinoses are
allergic diseases of atopic character, developing on account of the action of pollen from
plants. The diagnosis of pollinoses and determination of the responsible allergen are based
primarily on clinical data and also on certain skin tests and provocation tests that are
by no means free from risk for the patient [2, 14]. Of the immunologic methods in vitro, de-
termination of the level of total immunoglobulin E and of allergen-specific IgE-antibodies
is used [3, 11].

It has recently been shown, however, that besides IgE-antibodies, an important role in
allergic diseases also is played by IgG4-antibodies [6, 8, 12]. Determination of IgG4-anti-
bodies in atopic allergies is important both to discover the responsible allergen and also
to assess the results of hyposensitizing treatment, for the IgG4-antibody level rises in most
cases during specific treatment. Thus their role is evidently very important for certain .
types of food allergies [7, 15].

Determination of IgG4-antibodies can only be done by highly sensitive methods with
highly specific reagents. Production of monoclonal antibodies to the human IgG4 subclass
and the use of ELISA have made possible the development of a test system to determine IgGé4-
antibody levels to dust allergens.

EXPERIMENTAL METHOD

Human IgG of various subclasses (IgGl — 4 proteins, IgG2 — 4 proteins, IgG3 — 4 pro-
teins, IgG4 — 9 proteins) were used; all were isolated by preparative electrophoresis in
agarose gel from sera of patients with multiple myeloma [4].

A hybridoma secreting monoclonal antibodies to human IgG4 was obtained by fusion of the
splenocytes of a BALB/c mouse immunized with human IgG4, Zhel. with mouse plasmacytoma cells
of line x63.Ag8.653 [9], by the method of Kohler and Milstein [10]. The hybrideoma clones
were screened by radioimmuncassay [5]. The selected hybridoma clone was subjected to passage
in vivo in the ascites form, and the sulfate fraction of the ascites fluid with a concentra-
tion of antibodies of 2 mg/ml was used. Monoclonal rabbit antibodies to mouse IgG, previ-
ously adsorbed on human IgG to remove cross-reacting antibodies, also were used.

Sera from patients with pollinosis and with allergy to grass pollen (55 sera) and tree
pollen (53 sera) were tested. The control group consisted of sera from 20 healthy blood
donors.
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The antigens were commercial allergens from the "Allergen' Scientific-Technical Combine.
Specific antibedies to a mixture of grass pollen {(rye, ocats, couch, rye-grass, brome, orchard
grass) and to tree pollen (the most widespread allergen) were tested.

Monoclonal antibodies to human IgG4 and rabbit antibodies to mouse IgG were conjugated
with horseradish peroxidase by the periodate method [13]. Several different versions of
ELISA were used: the specificity and activity of the monoclonal antibodies, not conjugated
with peroxidase, to IgG4 was tested in the sandwich version of ELISA, with adsorption of pro-
teins of different human IgG subclasses on a plate in a dose of 10 ug per well; dilutions of
antibodies (from 0.03 to 2 ug) were introduced into layer 2, and after incubation and washing,
those which had reacted with the first layer of protein were detected with labeled rabbit
antibodies to mouse IgG; the specificity and activity of the conjugate of peroxidase with
monoclonal antibodies to IgG4 was demonstrated by direct ELISA with adsorption of different
subclasses of human IgG and of bovine serum albumin {BSA) on the plate; allergen-specific an-
tibodies of the IgG4 subclass were tested in a four-layer version of ELISA: allergens con-
taining 5000 PNU in 1 ml (1 PNU = 1 x 107° mg of protein nitrogen) were applied to the plate
in a volume of 0.15 ml; undiluted test sera in a volume of 0.1 ml were introduced in layer
2, and monoclonal antibodies te IgG4 into layer 3, and were subsequently developed with
labeled rabbit antibedies to mouse IgG.

In all versions, incubation of layer 1 was carried out overnight at 4°C, and the re-
maining incubation lasted 1 h at 37°C. Between incubations the plates were washed with buf-
fered physiological saline containing 0.05% Tween-20 solution. Orthophenylenediamine (East
Germany) was used as the chromogen and incubation with it continued for 30 min at 4°C. The
results of the test were read on a "Multiscan" instrument ("Flow Laboratories"). The level
of antibodies was expressed in optical density (OD) units. The plates used in the work were
from the Moscow Factory.

EXPERIMENTAL RESULTS

Results of tests of specificity and activity of the monoclonal antibodies to human IgG4,
using the lst and 2nd versions of ELISA (Table 1) show that these monoclonal antibodies re-
act only with proteins of their own isotype. Similar results were obtained with the nine
different monoclonal IgG4 and with 12 paraproteins from the other three subclasses of human
IgG. The optimal dose (optical density about 1.0 OD units) was 0.03 ug for unlabeled anti-
bodies (version 1). A similar result was obtained by the second version of ELISA with anti-
bodies in a concentration of 4 ug. Thus version 1 of ELISA enables lower concentrations of
anti-IgG4-antibodies to be used, and the subsequent work was done with unlabeled antibodies.

Choice of the optimal dose of anti-IgG4 for determination of allergen-specific anti-
bodies of this subclass is shown in Fig. 1, where it can be seen that 0.5 ug of antibodies
gives low values, whereas 1 and 2 ug give virtually identical titration curves. In the sub-
sequent work, anti-IgG4 was used in a dose of 1 ug/ml

TABLE 1. Specificity and Activity of Monoclonal Antibodies to Human IgG4

, Concentration of IgGh-antibodies, Pg/ml#®
Version .
of ELISA® Proteins on plate,
10 yg in well 4 2 1 0,5 0,25 0,125 0,06 0,03
1 I1gG4 Br-n — >2 >2 >2 =2 1,01 1,41 0,89
1gGa 7-1ii —_— >2 >2 >2 >2 1,91 1,42 0,84
1gG4 p-va — >2 >2 >2 >2 >2 1,60 1,08
1gGl 1-i4 - — 0,18 0,12 0,09 0,08 0,05 0,05 0,05
18G2 K-va — 0,15 0,13 0,11 0,10 0,07 0,06 0,06
18G3 F- ¢ ¢ _— 0,1 0,08 0,06 0,04 0,04 0,04 0,05
2 igG4 Br-n 1,00 0,66 0,40 0,20 0,12 —_
1gGl T-ii 0,02 0,02 0,01 0,0 0,0 — — -
BSA 0,11 0,01 0,01 0,02 0,0 — —

Legend. *) Version 1 — unlabeled monoclonal anti-IgG4 and conjugate of rabbit anti-
bodies to mouse IgG with peroxidase; version 2 — conjugate of monoclonal anti-IgGé
with peroxidase (see: "Experimental Method").

*%) Level of reaction expressed by value of optical density at 492 nm; optical dose
of antibodies (optical density about 1.0 OD units) was 0.03 pg/ml for version 1 and
4 pg/ml for version 2.
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Fig. 1. Determination of allergen-specific
IgG4-antibodies using different concentrations
of monoclonal anti-IgG antibodjies. Abscissa,
dilutions of serum of patient with allergy to
birch pollen; monoclonal anti-IgG4-antibodies
used in concentration of: 1) 0.5 pg/ml; 2) 1
ug/ml; 3) 2 ug/ml.

Fig. 2. Average levels of allergen-specific
IgG4-antibodies in patients with allergy to
tree pollen, associated with different intensi-
ties of skin tests (a) and different severities
of pollinosis (b). a) Shaded columns — strong
reactions, unshaded — weak; b) shaded columns —
severe form of pollinosis, unshaded — mild form,
vertical lines denote confidence interval at a
95% level of probability.

TABLE 2. Mean Level of IgG4-Antibodies
to Allergens in Patients with different
Types of Pollinosis

Antibody level (X £ m¥)
Number
Group tested tested (To grass To tree
\pollen pollen
Persons vithallergy
to grass pollen 64 0,08+0,01 | 0,05+0,01
Persons with allergy
to tree pollen 53 0,010,0 | 0,46:+0,04
Healthy subjects 20 0,03+0,01 | 0,04:£0,0!

Legend. *Optical density.

During investigation of the sera for patients with pollinosis, specific IgG4-antibodies
to the responsible allergen were discovered only in patients with allergy to tree pollen and
were virtually absent in patients with pollinosis caused by grass pollen and in healthy in-
dividuals (Table 2). Determination of IgG4-antibodies in allergy to tree pollen was un-
doubtedly of diagnostic importance: 81% of positive results in the experimental group com-
pared with only 6% in the control [1].

Evaluation of changes in the level of allergen-specific IgG4-antibodies during hyposen-
sitizing therapy revealed a regular rise of the level of IgG4-antibodies, especially of anti-
bodies to tree pollen allergens. In the untreated patients (32) the mean antibody level was
0.37 * 0.07, and in the treated patients (21) it was 0.6 = 0.06 (p < 0.01). The results show
that determination of allergen-specific IgG4-antibodies can be used to monitor hyposensitizing
therapy.

The role of IgG4-antibodies in the pathogenesis of atopic allergy is not clear. In pa-
tients with allergy to tree pollen the level of allergen-specific IgG4-antibodies correlated
with the severity of the disease, but not with the intensity of the skin tests (Fig. 2). The
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intensive IgG4-response in the severe form of pollinosis was evidently due to stronger anti-
genic stimulation, whereas skin reactions to the allergen were determined not by IgGia-, but
by IgE-antibodies. To assess the functional role of IgG4-antibodies it is important to in-
vestigate allergen-specific IgG4-antibodies in different types of atopic allergy.

The results of these investigations show that the monoclonal antibodies to human IgG4

which we used are highly specific, react only with proteins of the 4th subclass of IgG, and
can be used for the determination of allergen-specific antibodies of this isotype, playing
an important and not yet fully studied role in atopic allergy. ELISA determination of al-
lergen-specific antibodies is best used for the diagnosis of allergy to tree pollen and for
monitoring specific hyposensitizing therapy.
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