INVESTIGATION OF IgE BY THERMISTOGRAPHY
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Antibodies of the IgE class are known to play a decisive role in allergic reactions of reagin type. Healthy human
blood serum contains this protein in small quantities (20-220 i.u./ml)*, whereas in many diseases with atopic manifestations
the IgE level may be 3-4 times higher [1, 3, 91.

Since the IgE concentration in the blood serum is low and since its isolation and purification are very difficult, its
structure, functions, and physicochemical properties have not been adequately studied. The most widely used methods of
IgE determination are currently radioimmunologic [8, 10], but despite certain advantages, these are very laborious and ex-
pensive. The use of new methods and techniques for the investigation of IgE is therefore an extremely promising develop-
ment. The method of thermistography [4] has been used to determine the serum immunoglobulin levels. By the use of
this method it is possible to detect a low IgA level (of the order of nanogram/millileter) in patients with ataxia-telangiectasia,
whereas by the usual Mancini immunodiffusion method, IgA was not found in these patients.

The object of this investigation was to study the possibility of using thermistography for qualitative determination of
IgE.

EXPERIMENTAL METHOD

The following standards were used: standard human blood serum with a known IgE concentration (10* i.u./ml),
monospecific antiserum against IgE (from Behringwerke, West Germany), and for the control tests, human blood serum
with an assigned IgE concentration (10® iu./ml, from Pharmacia, Sweden).

A highly sensitive semiconductor microthermistor of the MT-54 type, enabling changes in the thermophysical
properties of the medium as a result of the specific binding (precipitation) of antigen (AG) and antibody (AB) to be
assessed, was used for thermistography. To ensure the high sensitivity of the method and to reduce side effects to the
minimum, the dispersive power on the microthermistor should not exceed 3 MW. The intensity of the precipitation test
was assessed from the change in intrinsic resistance of the thermistor r in time t (&r/8t), due to a decrease in the thermal
conductivity of the medium during the formation of precipitating aggregates.

EXPERIMENTAL RESULTS

To determine the optimal ratio between the dilutions of the reagents (zones of equivalents) in the precipitation
reactions and to detect the limits of sensitivity of this method, antiserum against IgE was titrated by the a-method (the
method of Dean and Webb) [5]. The precipitation test was carried out with an assigned ditution of antiserum and with
varying dilutions of antigen. Antiserum and antigen were used in dilutions of 1:1 to 1:108,

The precipitation reaction for IgE was observed with dilutions of AG and AB to 1:10%, For all antiserum concentra-
tions tested zones of equivalents were found, corresponding to maximal values of (6r/6t); the optimal ratio of dilutions of
AG and AB was 1. Consequently, IgE, like immunoglobins of the other classes, precipitate when there is a perfectly definite
quantitative ratio between AG and AB, but at a different ratio than, for instance, IgA (AG:AB = 1:10) [4].

The effect of the pH of the medium on the precipitation test with antiserum and IgE was studied. Solutions of re-
agents with pH 2.2-8.4 were made up in a citrate-phosphate buffer with molarity M = 0.15. A logarithmic graph of the
change in intrinsic resistance of the thermistor with time (§1/5t) as a function of pH of the precipitating reagents is illustrated
in Fig. 1. Maximal binding of AG and AB macromolecules for IgE was observed in the region pH 5.7-7.5, the same as for
other classes of immunoglobulins [2, 7]. Later antisera with pH 6 + 0.2 were used.

The precipitation reaction of denatured serum containing IgE and the corresponding monospecific anti-IgE antiserum
also was studied. Heat inactivation of the serum was carried out in a type UT-15 ultrathermostat at S6°C for 15 min. On
*1 iu./ml = 2.42 ng/ml
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Fig. 1 Fig. 2
Fig. 1. Logarithmic graph of change in intrinsic resistance
of thermistor with time as a function of pH of medium for
precipitation test with IgE and antiserum against IgE.
Dilution of AG and AB 1:10%,

Fig. 2. Logarithmic graph of changes in intrinsic resistance
of thermistor with time as a function of concentration of
precipitating reagents on addition of 0.02 mg (1), 0.06 mg

(2), and 0.10 mg (3) of antigen. C) Degree of dilution of
reagents.

the addition of specific antiserum to the inactivated serum the resistance of the thermistor remained virtually unchanged,

indicating absence of a reaction and confirming the thermolability of the IgE by contrast with immunoglobulins of other
classes [3, 8.

A graph of log (61/6t) as a function of log C of antigen at equivalent dilutions of AB and AG, in the case of addition
of different quantities of AG, is illustrated in Fig. 2. All the curves are extremal in character. With an increase in the
quantity of added antigen the values initially were shifted into the region of higher values of §1r/8t (the precipitation test
was intensified), but later, in the region of lower values of §r/8t partial lysis of the precipitate was observed. The extremal
values under these circumstances corresponded to the same.dilutions of antigen and antiserum (1:10%), evidence of the

existence of an optimal ratio between concentrations of antiserum and antigen. These data are also evidence of the high
sensitivity and specificity of thermistography.

The serum IgE levels in this investigation was determined in healthy subjects and patients. For this purpose, a
graduated curve of the relationship between concentration C and log (51/§t) was plotted for standard reagents in the pre-
cipitation test between monospecific antiserum against IgE and the corresponding serum with a known IgE concentration.
The graduation curve was used to determine the IgE concentration in the control serum. The calculated value of IgE

concentration obtained by thermistography in the control serum was 1060 i.u./ml, which differed by 6% from the assigned
known value of 1000 iu./ml

Using the graduation curve the IgE level was determined in four healthy subjects and eight patients with psoriasis and
bronchial asthma. The IgE level in four healthy subjects was 180, 87, 200, and 120 i.u./ml respectively, i.e., within the
range 87-200 iu./ml, whereas in the three patients with psoriasis it was 250, 230, and 280 iu./ml, i.e., it was either normal
or a little above normal, in agreement with data in the literature [3, 6]. In four patients with bronchial asthma the IgE

level was considerably above normal, namely 750, 1500, 1000, and 600 i.u./ml, also in agreement with data in the literature
(3, 91

LITERATURE CITED

A. D. Ado and T. A. Alekseeva, Byull. éksp Biol. Med., No. 10, 455 (1979).

W. Boyd, Fundamentals. of Immunology, Wiley-Interscience (1967).

I. S. Gushchin, Immediate Cell Allergy [in Russian], Moscow (1976).

N. A. Konstantinova, V. V. Lavrent’ev, G. E. Akinshina, et al., Lab. Dglo, No. 8, 449 (1979).
E. A. Kabat and M. M. Meyer, Experimental Immunochemistry, Thomas, Springfield, I1l. (1961).
R. J. Hill, Immunochemistry, 11, 747 (1974).

M. Horsmanheimo, A. Horsma.nhelmo, C. H. Banov, et al., Arch. Derm., 115, 161 (1979).

T. Ishizako and M. A. Hornbrook, Immunochemistry, 7, 515 (1970).

K. ragballe Allergy, 34, 35 (1979).

R. M. MacKie, S. J. Cobb, R. E. Cochran, et al., Clin. Exp. Derm., 4, 187 (1979).

OXX NN, LN~

—

1601



