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Abstract 
 

The conditions of the pathogen influence on the organism are inalienable from the 

etiology of the disease. The different allergens have not any common structural and 

functional prerequisites, which predetermine their highly expressed physiological action. 

However, we should not overlook the real conditions for the display of corresponding 

effects. If we take into consideration these features, the key role of selective damage of 

immune system caused by induced denaturation of host proteins becomes clear. In this 

work the physico-chemical processes of protein denaturation in vivo and their functional 

consequences have been considered. The combined data of immunology, protein 

chemistry, and nanoscience let us base the statement concerning qualitatively new, 

autoallergic action of the different substances, which is conditioned by the formation of 

the denaturated forms of the own proteins. Thus, in case of micro- and nanoparticles, the 

great specific surface of small particles provides high surface concentration of the 

reactive groups. It leads to the efficient binding of the proteins with the following 

formation of a layer with denaturated and tightly fixed molecules. Such complex of the 

properties provides high immunogenicity of the surface layer independently on the 

protein origin and its origin immunogenicity. Similarly, denaturative action of some 

metal ions is caused by their complex-forming properties. The capaсity of high-stabilized 

denaturated proteins to induce denaturation of closely-contacting other ones is well-

known. Such state of affairs transforms the recognitive components of immune system 
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like moth flying to a flame – with obvious consequences for development of secondary 

immune response.  
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Introduction 
 

According to generally accepted attitude, formation of an allergic reaction is due to 

inadequate response of immune system to recurrent contact with foreign substance. This 

response triggers the complete and multicomponent cascade of functional disruptions. The 

peculiarity of allergic reactions is in their ability to use limited types of molecular and cellular 

components of the immune system. Thus, immunoglobulin E molecules are widely involved 

in the manifestation of allergic reaction, meanwhile the production of immunoglobulin G 

molecules, which are the base of the secondary immune response, hasn’t noticeable 

alterations [1],[2]. Formation of complete immune response is the main task of the specific 

immunotherapy, which is more or less successfully used to treat allergic diseases [3]-[6]. The 

understanding of molecular base consisting pathological process is a necessary condition to 

select adequate measures for its normalization and prophylaxis. It appears to be sufficient 

reasons for considering of the data concerning mechanisms of allergen action. The latest data 

about specific and non-specific intermolecular protein interactions have been also considered. 

It is therefore reasonable to ask, in which measure selective damage of immune system is the 

common circumstance of various pathogenesis. 

Similarly to all immune reactions, allergic ones are based on the ability of immune 

system to recognize foreign molecules. The reactions of "antigen-antibody" complex 

formation are characterized by both: high selectivity and high reaction rate. They are the 

quickest reactions in protein-protein interaction. In this case the complex formation is 

determined by the creation of small zone of inter-molecular contact (the surface is 

approximately 1,800 Å²) [7]. So, the antigen fragment recognized and blocked by antibody 

can be represented as a group of two or three amino acid residues, which are compactly 

settled [8]. Such microcluster recognition of the functional partners by antibodies simplifies 

the determination of foreign or denaturated proteins, which should be specifically bound in 

the presence of many native ones. It can be defined as classical self-non-self discrimination, 

when "foreign" proteins have the surface grouping formed by the rules, which are distinct for 

the given biological system [9]."Own" proteins do not have such "black marks" on their 

surface. This is provided by the organism folding system forming the protein surface 

according to the same rules. Denaturation, proteolysis, non-enzymatic glycosylation or any 

other case, which leads to formation of the wrong surface microcluster, can guarantee the 

identification of the "foreign" molecule, which has to be bound and eliminated by the 

correspondent organism systems. In this case for the recognized structure the stabilization 

degree is very important. As it is known, the proteins, being highly dynamic molecular 

objects, are in dynamic equilibration between some more or less stabilized conformational 

states [10]. Any factors stabilizing "foreign" grouping on the protein surface lead to increase 

of immunogenicity. Particularly, the classical way to increase immunogenicity is protein 

conjugation with some molecular matrices. Such methodological approach is widely used in 
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experimental immunology, biotechnology and medicine. Adjuvant effects are applied for 

antiserum and vaccine manufacturing. 

Allergic reactions may be considered as a result of incomplete reaction of immune 

system on some “foreign” substances. In the simplest case, some surface sites of allergens, 

which are “foreign” for E-immunoglobulins, can’t cause the production of G-

immunoglobulins with the same specificity. For understanding of its reasons we have notify 

multilevel character of defense systems of the organism. Specifically, IgE- and IgG-mediated 

immune responses pass by two distinct pathways [11]. We have to notice the variety of 

allergens, too. They include supra-molecular particles having biogenic and industrial origin, 

bacterial and viral proteins and peptides, chemical substances of different origin, even metal 

ions. Similarity of the effects induced by different substances and as a result – observed 

polyvalent allergy let us suppose the common ways leading to the formation of the immune 

response. So, comparative analysis of many protein allergens proves their structure-functional 

variety, meanwhile there are no any common features explaining their high immune reactivity 

[12]. However, we do not consider how allergen enters the organism, undergoes some 

transformations and we do not describe the form of its interaction with the components of 

immune system. Thus, we have to remember that substances, inducing food allergy, possess 

more or less expressed proteolytic liability, these allergens (proteins and peptides) are able to 

absorb into bloodstream and interact with molecular and cellular blood components [13]. 

Naturally, the pathologic effects of peptides and proteins inducing milk allergy were studied 

in detail [14]-[16]. However, to understand the mechanisms of allergen influence on the 

organism, we have to take into consideration the ability of these allergic peptides to 

incorporate into cellular membranes. That leads to abnormal functioning of own membrane 

proteins and forms on the cell surface the stabilized structural domains. The last ones are not 

only able to take part into pseudofunctional interactions but also can be recognized by 

immune system components as “foreign” [17]. As a representative case we can consider 

micro- and nano- supramolecular allergens, which have not their own protein, but can induce 

the complete set of allergic reactions. 

As it is known, the distinct physic-chemical properties of very small particles (as a rule 

nanoparticles) are in the base of new intensively developed knowledge, which is called 

nanoscience [18]-[20]. In the first place we have to notice the natural restrictions of 

instrumental methods for the possibility to reveal micro- or nanoparticles. According to Abbe 

equation the diffraction frontier limits the possibility of contrast observation for the object 

with the size 0.604 of the light wave. As far light waves have wavelength range from 400 till 

800 nm, it is excluded the observation of the objects, which size is less than 240 nm. The 

quality of optical instrument is not important in this case, because we have the limit, which is 

conditioned by wave nature of light. With no account taken of this circumstance led to the 

description of many artifacts and gave the name of "parasite magnification". However, if 

optical methods are not able to register nanoparticles, it does not mean the absence of these 

particles or their inability to take part into the different interactions. Moreover, for the same 

mass of the stuff, downsizing of the particles leads to high increase of specific surface. It is 

well known, that the volume of the body and therefore its mass is a cubic function of the 

linear sizes, meanwhile its surface area is a quadratic function of these ones. That is why 

crushing of the body leads to increase of the total exposed surface. In the simplest case of the 

spherical body, its volume is equal 4/3 πR³ and the surface area is 4πR². So, when the mass of 

the spherical body with diameter 1mm is redistributed into spherules with diameter = 1μm, it 
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leads to the formation of the billion of spherules with the total surface area more than 30 cm². 

At the case of the spheres with diameter less than 100 nm and density 1 g/cm
3
 the surface area 

increase over 60 m
2
/g. Such increase of the exposed surface of the initial mass can be 

equivalent to the viscosity growth of the environment. The last effect makes microparticles 

kiting for a long period of time till the formation of nonsetting aerosols. We have to notice, 

that 1μm is not a crushing limit for the micro- and nanoparticles having vegetable, animal or 

insect origin, and noticeably more than 10 cubic meters of air comes daily through human 

respiratory tracts.  

On the other hand, high increase of the contact surface leads to the increase of the 

importance of the monomolecular surface processes, which are negligible for the ordinary 

objects, but have essential role for nanoparticles. At the interaction on the solid-liquid 

interface the surface of solid phase is presented by the multiple set of more or less reactive 

groups exposed in concentrations, which are tenfold as compared with these ones in solutions. 

So, at the level of the surface layer there are some prerequisites for the intensive process of 

the reactions with molecular compounds of the liquid phase. These processes are essentially 

different from these ones, which are well-known in the course of general chemistry. So, the 

interaction of the protein solution with the surface so called inert material as gold leads to the 

formation of monomolecular layer of the covalently conjugated protein [21]. The formation 

of additional covalent bonds gives the prerequisites for the denaturation of the initial protein 

molecule. The last one in turn induces associative denaturation of the following molecules 

[22]. The molecular transformations taking place for the proteins under condition of tight 

intermolecular contact, are well studied for molecular self-damage of the protein preparations 

[23].  

Being high-dynamic structures, the proteins are very sensitive to any changes of the 

molecular environment conditions. The conformational changes, which are observed in this 

case, are divided into reversible and irreversible. In the first case the protein can recover its 

active conformation, if it is placed in its native environment; in the second case the 

denaturation is irreversible. However, even reversible denaturation under certain conditions 

can be transformed into irreversible one mediated by the formation new intra- and 

intermolecular covalent bonds. The approach of reactive groups, which takes place during the 

irreversible denaturation, facilitates this process. High local density of the certain reactive 

groups conditioned by the tight steric contact let us suggest the specific pro-enzymatic 

character of inter- and intra-molecular reactions taking place in the solutions and in 

dehydrated preparations. 

Independently on the immunogenicity level, the injected preparation has an admixture of 

isoforms, which are denaturated due to formation of new inter- or intra-molecular bonds. This 

inevitably leads to the correspondent reaction of the immune system. The most studied ways 

of the formation of new inter- and intra-molecular bonds are the following: 

 

 reactions of thiol-disulfide exchange. They are conditioned by the ability of SH-

groups of the protein to make an exchange interaction with disulfide bonds. When 

free thiols are absent the covalent aggregation can take place due to β-elimination 

with asymmetrical splitting of the initial disulfide bond and the following formation 

of dehydro- alanine and thiocysteine. Dehydro-alanine can interact with ξ-amino 

group of lysine, forming the covalent bond. Thiocysteine can be split with the 

formation of SH-groups, which can participate into thiol-disulfide exchange; 
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 transamidation reactions. They are conditioned by the ability of Asn or Gln residues 

to interact with ξ-amino group of Lys or N-terminal amino groups of the proteins. 

The conditions of the tight inter-molecular contact make possible the other variants 

of amide exchange. 

 reactions of condensation of Lys and Arg residues with the compounds having 

aldehyde or ketone groups. Such reaction come through reversible stage of the 

formation of highly reactive Schiff bases with the following intra-molecular 

transformation of the formed adduct. The most studied variant of such 

transformations is the reaction of non-enzymatic protein glycosylation, which is 

accompanied with many pathological states and leading to different disturbances of 

the normal organism functioning due to functionally baseless changes in the structure 

of the certain proteins. As it is known, non-enzymatic protein glycosylation is a 

complicated multi-phase process, which starts with the reversible formation of Schiff 

bases with the following practically irreversible Millard reaction, Amadori product 

(Figure 1). 

 

The formed aminofructoside has ketone group. The last one provides the further binding 

of amino constituents of the proteins and leads to formation of the advanced glycosylation 

end products (AGE). The structure of the formed derivates is quite different from the native 

or initial one. It leads to the development of hard functional disorders [24]. In the context of 

the present work we have to notice that reactions of this type can be mediated by not only 

dissolved monosaccharides but also by any objects, which contain carbohydrates. These 

objects can contain aldehyde or ketone group for some reason. Proteins with non-functional 

glycosylation are able to conjugate and denature other proteins which make with them tight 

intermolecular contact. Particularly, we have to mention about possibility of such reactions on 

micro- and nano-particles of the cellulose surface, which is subjected to photooxidation 

(Figure 2).  

 

 

Figure 1. Reaction of non-enzymatic glycosylation of Lysine residue in the protein molecule [24]. 
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Figure 2. One of pathways for cellulose oxidation [26]. 

As well-known, this process leads to formation of various carbonyl, carboxyl, and 

hyperoxide active groups [25]-[26]. 

Chemical modification of the certain amino acid residues inevitably makes influence on 

the protein conformation inducing the possibility of the formation of new inter- and intra-

molecular bonds. However, different non-covalent factors cause no less denaturating 

influence. In the first place it is concerned hydrophobic factors. It has to be also noticed the 

induced protein denaturation, which is conditioned by the presence of regular hydrophobic 

surface.  

For many proteins in vitro the presence of β-structured matrix can induce the formation 

of amyloid-like aggregates, other proteins are able to aggregate spontaneously in the solution 

[27]. The formation of β-structured amyloids was also described in case of intracellular 

accumulation of the metal nanoparticles [28]. We have underline that fast formation of such 

“protein corona” makes the nature of inside particle insufficient, at least on initial stages of 

interaction with organism [29],[30].  

The above mentioned reactions do not exhaust all the interaction possibilities of the 

protein molecules with the surface layer of micro- and nano-particles having different origin. 

Bacterial degradation and oxidation of biological material not only lead to crushing of micro- 

and nanoparticles and to development of their surface, but also provide the formation of new 

chemically active groups.  

The stabilization of denaturated structure of the conjugated protein, which is conditioned 

by covalent bonds; high surface concentration of the protein and ability of micro- and 

nanoparticles to incorporate into cellular structure lead to the formation of the unique 

supramolecular complex with high immunogenic characteristics. 

The special attention has to be paid to micro- and nanoparticles having biogenic origin. 

So, allergic reaction induced by the various contacts with both: insect or its waste products is 

a wide group of the allergy to insects. This kind of allergic reactions is registered at 0.4-4% of 

the world population; at beekeepers this indicator can achieve 20%. Because of the obvious 

cause-effect relation, the subgroup of the insect allergy induced by the bites of stingers or 

bloodsuckers is the most studied. However, more serious complex of the problems is related 

with respiratory and contact allergic reactions, which are induced by black beetles, moth and 

other kind of inhabitants of quarter and cellarage. Among these "unauthorized" human life's 

companion Dermatophagoides pteronussinus (Figure 3) possess a special place.  

Because of its extremely small size (0.2 mm), this obligate parasite and the process of its 

vermination were not discovered till 1964. However, not the parasite itself, but its recrements 

could be an essential allergic factor. This factor is rarely taken into consideration, but can 

play an important role in the decrease of the human adaptation potential. Among the 

recrements we have to notice the tick excrements containing glycoproteins and chitin 

fragments, which are constantly renewed during the life cycle of this animal (see Figure 4). 
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Figure 3. Dermatophagoides pteronussinus – in all its glory. 

 

 

Figure 4. Chitin chemical structure. 

Chitin, like many other structural glycoproteins, has linear and crystal structure that 

supports for more or less regular fragmentation (Figure 5). It provides the high mechanical 

strength and stability to many environment factors for its micro particles. High allergenicity 

of chitin is well-known [31]. That may be explained by its chemical structure, which makes 

the surface of its micro- and nanoparticles almost ideal for reactions of transamidation with 

the fixed protein molecules.  

 

 

Figure 5. Electron microscopic photo of the cockroach body. 
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Provided by compact disposition, the high surface concentration of amide groups makes 

possible the reactions, which under normal conditions are either impossible or very slow. As a 

result the monomolecular surface layer from covalently conjugated denaturated protein is 

formed. The following possible layerwise aggregation of the protein molecules does not play 

any role, because in any case the surface area is formed by highly stabilized layer of the 

denaturated protein. Even so, the origin of the protein forming the surface protein layer does 

not have any significance. Because of the contact of respiratory tracts with aerosol containing 

chitin powder, the immunogenic surface monolayer can be formed as a result of the 

conjugation of the owner protein.  

There are many possibilities for the allergic reaction formation in case of wax inclusion 

of chitinized tendon. As it is known, the wax of plant and insect origin is an ester of saturated 

acid with high molecular monohydric alcohol. The ability of such compounds to acylate 

amino groups in the solution is well known. On the other hand, solid wax composed of dense 

mass possesses chemical inertness. The conditions of the interaction of micro- and 

nanoparticle surface with the proteins staying in the solution are similar to these ones, which 

are observed in the solution. So, there is a possibility for the additional denaturation of the 

dissolved protein contacting with the surface of micro- and nano-particles. This denaturation 

is induced by non-physiological reactions of acylation of hydrophilic amino acid residues 

situated on the protein globule surface. However, even without taking into consideration 

possible chemical reactions, the presence of essential (according to molecular estimation) 

hydrophobic surfaces can induce the contact denaturation of the soluted protein with the 

following formation of covalent bonds between the molecules, which are in close touch [23].  

The respiratory and contact allergic reactions related with domestic animals (in the first 

place with cats) are also very significant. It is considered that the main feline allergen is a 

specific protein Fel d1, which is the cause of the pronounced allergic effect at the patients 

with intolerance to cats [32, 33]. Similarly many other protein allergens, this protein do not 

possess any structural or functional peculiarities, which let us suggest its high allergenicity. 

However we should not lose sight of the possible role of micro-particles of cat fur or, to be 

more exact, α-keratin, which has high content of Cys residues and ideally suits the disulfide 

exchange under nano-conditions, e.g. with three disulfide bonds, that are presented in each of 

two subunits of Fel d1 when it is brought to fur surface with saliva [32]. It is obvious that 

allergic reaction to Fel d1 is induced by tightly stabilized protein molecules, which are 

covalently conjugated on the surface of respiratory micro-particles of the cat fur.  

It provides adjuvant effect during the formation of allergic reaction at 60-90% of the 

patients suffering from intolerance to cats [34]. However, even without this protein, micro- 

and nanoparticles of cat fur are effective allergens. It is probable, that they can induce the 

asthma development at the cats themselves [35]. Obviously, professional contact and 

inhalation allergic reactions related with silk spinning and cellarage are also conditioned by 

allergenic or auto-allergenic effect of α-keratin micro- and nanoparticles (Figure 6). It is 

notable, that similar to chitin case, it is talked of highly structured material, which is resistant 

toward environment factors and having chemically active groups on its surface. Naturally, 

animal fur is not pure and stable chemical compound. It is also influenced by different 

reactions of bacterial and chemical degradation. It leads to the formation of new active groups 

on the surface. Besides, the fur can contain different biogenic compounds. The possible role 

of pigments in the formation of surface active layer is significant, because there is a direct 
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relation between cat allergenicity and the color of cat's coat: the animals with fair coats are 

less allergenic.  

Considering the problem of allergic action of different macro- and nano-particles, we 

have to notice such an important property as susceptibility to biodegradation. As it is known, 

the lion’s share of allergic diseases falls on the urban population where as for rural population 

these diseases are uncommon. In the other words, urban people are presensitized to some 

factors, which are nonrelevant for this human environment. In the context of the mentioned 

data, it is possible the existence of presensitizing influence of the factors, which are common 

for urban environment, particularly, the constant presence of aerosols formed by micro- and 

nano-particles of car tires rubbing during road traffic (Figure 7). The chemical and biological 

stability of such aerosols are well-known and are not need of comments, as well as 

incomprehensible variety of the different industrial aerosols [19], [20]. 

 

 

Figure 6. Electron microscopic photo of the cat fur. 

 

 

Figure 7. Electron microscopic photo of the tyre cover. 
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The high level of correlation between allergic capacity of industrial aerosols and their 

carcinogenicity is well known. Asbestos dust, welding aerosols and many other micro- and 

nanoparticles, which are suspended in the air, can efficiently break through biological 

barriers, go into bloodstream and form stabilized layer of denatured protein on their surface. 

So, they are able, by definition, to provoke the reaction of immune system and induce the 

processes of proteolysis activation, which are intrinsic to inflammatory and oncologic 

processes [17], [36]-[39]. 

It was established that plasma proteins are heterogeneous according to their ability to 

associate with nanoparticles [22]. Because this ability correlates with liability of protein 

molecule, it is clear that highly stabilized skin collagen is inefficient to bind protein 

denaturants having variable nature. So, relative inertness of collagen and porous skin structure 

are the factors, which essentially decrease skin defense properties. It explains the variety of 

contact skin manifestations. On the other hand, the dependence of induced denaturation level 

of the proteins on their liability can be related with “selective blindness” of G-

immunoglobulin-producing cells and other components of immune system, which are inert 

towards certain allergen. 

The given materials let us make a conclusion about existence of multiple ways of the 

formation of the layer from the denaturated protein on the surface of micro- and 

nanoparticles. It leads to the development of specific auto-allergic reactions. In this case the 

denaturated forms of own proteins are the secondary but the main allergens. These proteins 

are subjected to denaturation conjugation on the surface of correspondent micro-and 

nanoparticles. The own immunogenicity of the particles from the surface layer or the protein 

nature does not play an important role in this case, because high surface concentration of 

reactive groups statistically guarantees the formation of immunogenic layer of denaturated 

proteins. Obviously, the comparison of peculiarities of structural molecular components and 

dimension and physic-chemical properties of initial allergens can elucidate the nature of 

cross-allergenicity as a result of the similarity of denaturation transformation of the proteins, 

which are in touch with these allergens.  

Considering low-weight allergens we can notice some peculiarities. First of all, it is 

allergen variety. It seems that in this case it could be difficult to find some common features 

among them. Xenobiotics with low molecular weight have multilevel influence on the living 

organism. They are able to disrupt many processes on the molecular and cellular level and as 

a result we can observe complete cascades of functional disturbances. The situation becomes 

even more complicated if we take into consideration the dependence on the allergen dose, 

way of its penetration into organism, time of its exposure, its accumulation ability etc. The 

same substance can combine common toxicity with irritant, oncogenic, and allergic action 

and can induce many pathologic states. Speaking about interaction of proteins with low-

weight substances, scientists usually confine themselves to considering the special case of 

blocking of the following: enzyme active centre, binding receptors and sites of protein 

association [40]. However, other less specific mechanisms have to be also considered [39]. 

Low-selective binding of low-weight compounds limits conformational flexibility of the 

proteins, decreases their functional activity and induces the formation of the structures, which 

are foreign for the considered system. So, denaturation effects, leading to the development of 

immune response, can be observed. We have to notice, that in this case denatured protein and 

reversibly linked denaturating agent keep their ability to interact with the proteins contacting 

with denatured protein. As an example of such effects, allergic reaction induced by metal ions 
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can be considered. There is an expressed analogy in the action of micro- and nanoparticles 

because the possibility of allergic reaction formation depends on the allergen ability to break 

through biological barrier. Nickel, nickel-coating, alloy and nickel industrial waste are classic 

contact allergens. As it was mentioned, chemical properties on the surface level are different 

from ordinary ones. Nickel, which is thought to be inert, can be oxidized making contact with 

the living organism. 

As a result of this, formed metal ions are able to diffuse through skin without sufficient 

interaction with highly stabilized collagen and they can efficiently interact with labile blood 

proteins. We have also to remember about gaseous nickel carbonyl, which can be formed at 

some manufacturing. During respiration this compound transfers into ionic form Ni
2+

. Nickel 

ions possess exclusive complex-forming properties, particularly towards different amino-

compound substances. Thanks these properties nickel ions are efficient and poor-selective 

denaturing agents causing various damages of life processes [41]. Nickel and its compounds 

are widely expanded in the environment. So, the allergic reaction induced by nickel is the 

problem of great importance. In contrast, though palladium has cross-sensitization reaction to 

nickel, it does not make a serious hazard [39].  

Obviously, the considered mechanism of nickel ion action is common for metals 

possessing more or less complex-forming properties if these metals are present in a stable ion 

form. However, if the metal has a few oxidation levels, this makes influence on its interaction 

with the proteins and the organism in tote. So, the most stable ionic form of cobalt is Co
2+

. 

This ionic form displays quite weak complex-forming properties that exclude its effective 

binding with physiologic fluids [42]. It is therefore reasonable to ask – why contact with 

cobalt-containing alloys causes allergic reactions [43]. It may be explained by exclusive 

complex-forming properties of less common Co
3+

 ionic form.  

Meanwhile, the role of oxidation level in the case of cobalt seems quite pale in contrast to 

chromium. As well-known, chromium oxidation level can vary from 1
+
 to 6

+
. Chromium 

compounds with valence three or six are the most stable. Above mentioned nickel compounds 

have similar biological effects as chromium compounds with oxidation level 3
+
 because of 

high complex-forming properties of the last ones. Chromium compounds with oxidation level 

6
+
 possess both: high oxidation potential and high stability. These compounds are able to 

penetrate through biological barriers and can induce serious damage to living organisms [39], 

[44]-[46]. 

All above mentioned plus industrial usage of Cr
6+

-compounds and their presence in the 

industrial waste create the complex of problems, which will not be solved in near future [47]. 

In this paper we would like to notice the following fact: some people, who have allergic 

reaction towards Cr
6+

-compounds, can be insensible to Cr
3+

 compounds [48]. It is known that 

Cr
6+

-compounds are inert towards molecular components of the living organism, but they are 

able to penetrate inside the cell where they can be transformed into Cr
5+

, Cr
4+

 or Cr
3+

 

compounds.  

As a result of such transformation different forms of active oxygen are created and it 

leads to severe DNA damage by complicated enzymes-mediated processes [49]. Similar 

“Keesh mechanism” provides the qualitative difference between Cr
3+

 and Cr
6+

 compounds, 

the last ones are very dangerous pollutants. Cr
6+

 compounds are carcinogenic, more 

dangerous than Cr
3+

 and Ni
2+

 ones [50]-[52]. That is why many countries set stricter 

standards concerning allowable level of Cr
6+

 compounds in sewage, water and soil (ten times 

higher as compare as Cr
3+

 ones) [47], [53]. 
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Conclusion 
 

The considered examples prove the damage action of low weight substances on the 

normal functioning of biological systems. It is impossible to seize the whole complex of 

molecular and cellular disruptions as well as the variety of low weight allergens. However, 

presented materials let us formulate some conclusions, concerning recognition of allergic 

processes. Thus, the base of the process consists of the development of particular immune 

response to the appearance in the organism the proteins, which are identified by immune 

system as “foreign”. These allergens can have different origin and they include the foreign 

proteins (respiratory, alimental, viral or bacterial origin) or own proteins which undergo 

denaturation under the influence of external factors. Induced denaturation of own proteins is 

just the initial case of many allergic processes. The different chemical structure and lability of 

blood proteins provide the possibility of allergic cross-reactions due to creation of similar 

denatured forms of the same proteins under influence of different allergens. The main 

difference of allergens from innumerable antigen consists in their capacity to damage immune 

system components during the contact at sensitization stage with formation of waning 

“immune memory” and as a result – the development of allergic process. The reasons of more 

or less vulnerability of different parts of immune system as well as the mechanisms of 

formation of inefficient “immune memory” are not considered in this work but we have to 

underline the value of common load on immune system as the crucial cause of the splash of 

allergic sick rate. However, in analogy to enzymes’ “suicide substrates” we may define 

allergens as some kind of “suicide antigen” for selected components of immune system. Such 

point of view well correlates with large experience of specific immune therapy, which is 

based on formation of normal immune response by administration of allergens with reduced 

possibilities for damage of immune system and, as result, with ability to improve IgE/IgG 

balance. 
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