
INTRODUCTION

Allergy is common worldwide. However, the tendency

to certain allergic diseases is not the same in various age

groups, sexes and races, and recently, an unusual growth of

this diseases has been observed, especially in industrial ag-

glomerations of the civilized world. This un-common

growth is connected not only to environment pollution, but

also to missing parasitism in childhood1. In communities

where parasitic diseases are present, high levels of serum

IgG are typical, owing to permanent stimulation of IgE

production and, presumably, tissue fat cells are saturated

by specific IgE antibodies against parasites. The mecha-

nism of immune response mediated by relationship of IgE

and fat cell is advantageous for a host under these circu-

mstances. In communities where no parasitism is present,

the immune response with IgE participation is only of pe-

ripheral importance for protective immunity. However, it

has a capacity to react to otherwise harmless antigens from

the external environment during an allergic reaction.

Treatment of sub allergic reaction by means of hypo-

sensitization based on repeated allergen administration in

increasing concentrations has been considered as a causal

therapy. This therapy method developed from the assump-

tion, verified by a number of experimental results2, 3 based

on the fact that the repeated allergen administration indu-

ces antibodies of an IgG class, especially IgG1 and IgG4
4.

Their therapeutic importance consists in the capacity to

bind allergen determinants specifically and to act as a com-

petitive inhibitor of immunoglobulin IgE5.

An allergen6 is any antigen, which produces an allergic

response7. The term is used both for the antigen molecule,

and for its source, i.e. pollen grains, animal hair, insect ve-

nom or foods. An allergic reaction is characterised mainly

by the release of some significant mediators, such as hista-

mine8, 9 and many others. The relationships however bet-

ween structure and the immunogenic activity of allergen

proteins are not entirely clear. Especially in the case of pol-

len allergens, a number of short amino acid sequences10

was described, which present specific determinants for idio-

types of IgE antibodies in allergic reactions. Such sequen-

ces are designated as allergen motifs. They are relativelly

conservative in the plant kingdom and they show a consi-

derable stage of sequence homology in various taxons. This

fact is often a cause of cross reactivity11,12.

A very frequent reaction is allergy to mites, insect ve-

nom13, 14 or pollen15, 16. Allergenic pollen originates from

those plants pollinated by air through these represent

a smaller percentage in comparison with those pollinated

by insects, they release a great number of light pollen grains

which are carried by air currents over extensive areas. One

of the dominant grass allergens is a plant of the family

Poaceae – Phleum pratense (Timothy grass). This plant

shows a high stage of taxonomically very diverse cross re-

activity (80 per cent) not only in the range of its own taxon,

but also with other plant species.

In the main, three methods are used in hyposensitization

therapy with allergic patients: hypodermic application of

aqueous allergen solution, hypodermic application of depot

allergen and peroral or sublingual application of drop al-

lergen. Hypodermic application requires frequent medical

attendance and it is very unpleasant and painful for some

patients, especially children. Peroral (sublingual) adminis-

tration is carried out at home and it is not painful. As a rule,

it results in clinical improvement, however without reflec-

tion in the spectrum of specific immunoglobulins of the

class IgG. Potentiation of their synthesis makes it possible

to monitor the effect of the therapy at a laboratory level and

at the same time it makes possible to study induction of the

immune response by way of mucous surfaces.

The described experiment is a part of wider problems

being studied in the Immunology Institute of the Medical

Faculty of the Palack˘ University in Olomouc. Last year we

monitored the effect of peroral allergen application on a mu-

rine model, or allergen in connection with selected bacterial

strains as the case may be (Klebsiella p., Propionibacterium
a. and Haemophilus i). Administration of allergen in combi-

nation with bacteria increased the levels of specific IgG in

comparison with the control group, which was given only al-

lergen. A titre of antibodies was evaluated by a standard ELI-

SA test. The following conclusions were drawn:

1. Peroral application of mere allergen and allergen in con-

nection with bacterial adjuvants induces formation of

antibodies.
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2. The adjuvant effects of various bacterial strains are dif-

ferent. The highest stimulating effects occurred after

Klebsiella p., followed by Propionibacterium a., and an

expressively lower effects was obtained after Haemo-
philus i. Pollen also induces specific antibodies, too, but

approx. 10 times less, in comparison with Klebsiella p.
3. These findings are quite original and their development

may present a fundamental change in the way therapy is

administered by means of peroral hyposensitization. The

peroral allergen administration is not time-consuming, it

is not painful and there exists a smaller risk of anaphy-

lactic shock in comparison with administration by injec-

tion.

The objective of the experiment, supported by an

Internal Grant of Palack˘ University for the year 2000, was

to establish the effect of peroral allergen application in

connection with bacterial adjuvants17, 18 in man.

MATERIAL AND METHODS

The experimental group consisted of 1 woman and 6

men (n = 7), born 1975–1984. Average age 19.9 � 3.2 ye-

ars. The control group consisted of 4 women and 3 men

(n = 7), born 1961–1982. Average age 25.9 � 6.4 years.

The patients were hyposensitized by the preparation obtai-

nable commercially from „SEVAC“ (grass pollens). The

experimental group was given moreover the bacterial pre-

paration Olimunostim. A standard ELISA test19 using anti-

human antibody marked by peroxidase was selected for

quantification of induced antibodies. The samples were

applied in triplets and the experiment was repeated 3 times.

Biological standardization of the preparations obtainable

commercially from „SEVAC“ and „Exbio“ and raw pollen

extract was carried out by ELISA inhibition. The results are

shown in table 3. The hyposensitization preparations deter-

mined for patients were compared with pollen extracts of

some pollens from the family of Poaceae in the process of elec-

trophoresis (Fig. 3). As regards the preparations obtainable

commercially it was necessary to concentrate the samples

in the column Mini Plus from „Millipore“ before spotting

them on electrophoresis.

RESULTS

Table 1 summarizes the average titre values of total spe-

cific IgG with experimental and control groups in various

treatment stages. The titre values before starting therapy

are nearly identical for the experimental and control groups

(titre 326, or 291). Graphic expression of table 1 is shown

in Fig. 1.

The comparison of percentage growth of antibody titre

makes a greater statement has as shown in table 2. Graphic

expression of table 2 is given in Fig. 2 as a histogram.

The table 3 shows the results of ELISA inhibition for

two delivered preparations (from „SEVAC“ and „Exbio“)

and raw pollen extract produced by us and it also compa-

res the effectiveness of the preparations. The effectiveness

criterion was preparation concentration (in PNU = protein

nitrogen units) necessary for 50 per cent inhibition of se-

rum containing a constant quantity of specific IgE. The

most effective preparation was 100 per cent effective, the

other preparations had an effectiveness lower than 100 %.

Figure 3 shows electrophoretic comparison of hyposen-

sitization preparations and raw pollen extracts of selected

plants from the family Poaceae in a 10 per cent SDS-PAGE

gel.

Experimental group Control group
(titre) (titre)

Before treatment 326 291

During treatment 480 314

After treatment 686 346
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Experimental group Control group

Before-during 43 % 14 %

During-after 64 % 17 %

Before-after 107 % 31 %

Tab 2.: Percentage of titre increase.

Tab 3.: Results of ELISA inhibition.

Specimen 50 % inhibition List Efficiency

SEVAC 0,0016 PNU the best 100 %

Exbio 3,6 PNU medium 0.05 %

Raw pollen extract 10 PNU the worst 0.017 %

Remark: The best specimen (SEVAC) was associated with 100 %

efficiency, others specimens werw reached at 100 %.

Tab 1.: The average rates of specific IgG.

Fig. 1.: Graphic summary – titre increase.

Fig. 2.: Comparison of antibody increase.



DISCUSSION

Lysates of some pathogen microorganisms are often

and successfully used as immunomodulators18, 23, 24 in cli-

nical practice. The mechanism of the effect of these prepa-

rations is not known sufficiently, although, presumably, the

common denominator for the most of them are most pro-

bably pleiotropic interactions at various levels of nonspe-

cific immune response25. The effective components of bac-

terial immunomodulators are most frequently structural

components of cell walls being characteristic of wide mic-

roorganism groups, such as Gram-positive and Gram-ne-

gative bacteria, or glucan structures being typical for fun-

gal organisms. Generally, they are indicated as pathogen

associated molecular patterns26.

These structures are ligands for phylogenetically con-

served receptors on the surfaces of competent cells desig-

nated as ancestral receptors27. The bond of relevant ligands

on ancestral receptors activates signal paths leading to im-

munocompetent cell activation.

However, administration of bacterial immunomodula-

tors can have both a protective effect, e.g. during hyposen-

sitization, because it conduces to a concentrated increase in

protective (blocking) antibodies, and a negative effect in

the form of harmful autoimmune reactions.

Bacterial immunomodulators are most frequently admi-

nistrated orally. Although a mechanism of signal interfe-

rence and transduction to immunocompetent cells is not

quite clear, presumably, Peyer’s patches take part in it.

Immunocompetent cells (macrophages and lymphocytes)

are informed through their ancestral receptors of the pre-

sence of bacterial material17.

The recognition activities of nonspecific parts of the

immunological system are apparently a key mechanism not

only in the immunomodulation process, but they also pre-

sent a basic mechanism of adjuvant effects of bacterial im-

munomodulators17, 18. Cells of the first contact – epithelial,

endothelial and phagocytizing cells as the first line of cell

defence – play the main role apparently. The presence of

ancestral receptors being capable of distinguishing surface

structures of pathogen microorganisms places mucous sur-

faces in a position of basic parts of nonspecific immunity.

This provides better understanding of the fact that mere ad-

ministration of usual protein antigen does not challenge on

mucous membrane, while the administration of the same

antigen when associated with pathogen pattern induces

a distinct specific system immune response.

From the results of ELISA tests follows that the pre-

sence of bacterial adjuvants enhances the level of total IgG.

During it treatment the level of total IgG is increased 43

per cent; the difference before and after treatment is 107

per cent compared to the control group. The group that did

not received bacterial adjuvants showed a much smaller

growth of IgG (14 and 31 per cent).

The relationships between structure and immunogenic

activity of allergen proteins are not entirely clear. Pollens,

fungi, foods and body components of animals or insects are

biologically complex materials formed by a mixture of nu-

merous chemical substances and many of them are poten-

tial allergens, the remaining substances are ballast substan-

ces or they form adjuvant background from the point of

view of an allergist.

We established points of 50 per cent inhibition by means

of the ELISA test with two hyposensitization preparations

from „SEVAC“ and „Exbio“ and with raw pollen extract

from Phleum pratense having the same protein concentration

(10 000 PNU). This entry can be used as a criterion of bio-

logical effectiveness for all preparations. Despite the same

protein concentration, the values of 50 per cent inhibition

with the preparations of various producers are different. The

particular preparations also differ electrophoretically. It is

evident from electrophoretic separation that the preparations

being obtainable commercially are purified and therefore

contain a lower quantity of proteins than raw pollen extract.

However, proteins of certain molecular weight (84 and

55,6 kDa) occur in all observed pollens and they present the

main allergens apparently20, 21, 22, i.e. allergens with which

at least 50 per cent of allergic patients specific react.

The next stage in the experiment will be the study a larger

patient sample and monitor IgG class antigens as well.
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