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Abstract
The results of own experimental, clinical and epidemiological studies, as well as the review 

of available extensive literature on the tooth-periodontal relationships in normal and pathological 
conditions, allowed us to propose a special point of view: immunological concept of the key 
(initial) role of enamel proteins during the processes of teething and etiopathogenesis of general-
ized inflammatory lesions of tissues of periodontal complex. The universal immunological hy-
pothesis of tooth-periodontal relationships at normal state and in disease can be schematically 
represented as follows.

At the first stage the growth of metabolic needs of the enamel organ of the tooth germ takes 
place; as a result, it brings to the increase in permeability of the biological membranes isolating 
this part of epithelium from the surrounding tissues (apical and basal membranes); the conditions 
are created for the enamel antigens penetration into the pulp tissue. 

The second stage is characterized by the formation of the organism response to the delivery of 
enamel antigens, i.e. to disturbance of physiological isolation of the “sequestered” tissue: first of all, 
the immune system is being activated with the development of a complex of immunological changes 
typical for the organ-specific autoimmune response with elements of transplant rejection reaction.

The third stage involves the period of pathway formation for the eruption and advancement to 
the enamel side (“pushing” the tooth). The peculiarity of this process is that the antigen-bearing 
tissue does not have cell-vascular structure; thus, it is assumed that the antigens received from it 
subside on tissue components of dental surroundings and the effector activity of the organism is 
directed against them (lysis of tissues), which in turn causes resorption of tissues in the area ad-
jacent to the enamel with a formation of a channel for tooth eruption.. 

The fourth stage embraces perforation of the oral mucosa and further movement of the tooth 
to the occlusal plane (the line of teeth closure). In what follows, as tooth moves towards the oc-
clusal plane, the activity of the morphofunctional mechanisms of eruption (rejection) of a tooth 
gradually decreases and stops when achieving its relatively stable position in the dentition. 
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The results of own experimental, clinical and 
epidemiological studies, as well as the review of 
available extensive literature on the tooth-peri-
odontal relationships in normal and pathological 
conditions, allow us to propose a special point of 
view: immunological concept of the key (initial) 
role of enamel proteins during processes of teeth-

ing and etiopathogenesis of generalized inflamma-
tory lesions of tissues of periodontal complex. 

In the process of formation, further differentia-
tion and histogenesis the only epithelial compo-
nent of tooth germ – enamel organ – becomes iso-
lated from the surrounding tissues by biological 
membranes, which leads to a lack in formation of 
natural immunological tolerance to biochemical 
components of enamel, especially to macromolec-
ular type constituents (proteins). Therefore, tooth 
enamel can be categorized to “sequestered” tissue 
and enamel proteins – to the primary organ-spe-
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cific autoantigens. There is indication to this latter 
in some literary sources [Nikiforuk G., Gruca M., 
1969; Schonfeld S., 1975], as well as in findings of 
our own research on the cytotoxic response to lym-
phoid cells of the thymus and lymph nodes [Andri-
asyan L., Gevorgyan A., 1998; Andriasyan L., Zil-
fyan A., 2004]. In particular, our findings and data 
allow us to assume the presence of antigenic prop-
erties in own enamel proteins of the tooth of puppy 
and the presence of intensity of the immune sys-
tem, in particular, the specific cellular sensitiza-
tion of regional lymph node lymphocytes during 
active teething. We have also identified antigenic 
potency of specific concentrations of the complex 
protein of tooth enamel selectively directed to the 
processes of T-lymphocyte populations stimula-
tion and degradation [Andriasyan L., 2000 a]. 

Moreover, enamel proteins were found to have 
biochemical and immunological identity in mam-
mals, reptiles, fish, etc. [Herold R. et al., 1989; Sa-
saki S., Shimokawa H., 1995], i.e. there is an overt 
functional specificity of these proteins. In our opin-
ion, enamel proteins are responsible not only as fac-
tors triggering the formation and regulation of the 
form and rate of origination of hydroxyapatite crys-
tals. These proteins are also the initiators of tooth 
eruption as a result of their penetration into the pulp 
tissue, i.e. within the scope of immune competence 
and subsequent occurrence of autoimmune conflict, 
the final result of which is the fact of tooth eruption. 
The possibility for enamel proteins penetration in 
the dentinal tubules and pulp tissue was set in the 
experiment [Inai T. et al., 1991; 1992; Nakamura 
M. et al., 1994], although the biological significance 
of such a movement is recognized to be unknown. It 
seems that getting enamel proteins in tooth liquor 
stream and through the dentinal tubules to the pulp 
becomes possible as a result of histogenesis (vol-
ume increase) of the enamel organ, which in turn 
dictates the strengthened exchange between it and 
the surrounding tissues that should lead to an in-
crease in capacity (permeability) of the apical and 
basal membranes with the withdrawal of enamel 
proteins (or their components). Already in 1969, E. 
Gavrilov noted that with an increase of hard tissues 
layer and with the tooth eruption the trophic func-
tion of pulp increases. It also appears that this pro-
cess is not random; it chronologically precedes and 
causes the eruption process. In this case, the process 

of eruption itself morphologically and immunologi-
cally must conform to a certain extent to the reac-
tion of transplant rejection (by the type of “host ver-
sus transplant”) with specific features for specific 
conditions of realization. The mechanism of tissue 
damage in autoimmunity is similar to the mecha-
nism of their damage during transplantation immu-
nity [Chernushenko E. et al., 1985]. This assump-
tion is confirmed by numerous clinical and experi-
mental data. In particular, there are findings on the 
typical cellular structure of surrounding infiltrates, 
the number of which increases directly before or 
during teething [Marks S. et al., 1983; Wise G. et 
al., 1985; Kawahara I., Takano Y., 1995], hyperer-
gic type reaction [Pierce A. et al., 1986], cytokine 
regulation of mechanisms accompanying the teeth-
ing – tissue resorption and providing paths for tooth 
eruption [Thesleff I., 1987; Smart J. et al., 1989; 
Iizuka T. et al., 1992; Shroff B. et al., 1996], ex-
pressed inflammation of gingival tissue at the area 
of teething [Hayriye S. et al., 1987; Schneider H., 
Rother R., 1989]. In addition, according to data, the 
enamel of some fish falls out immediately after 
teething, as if it has already performed its specific 
function [Keil A., 1956]. 

In the study on comparative structural character-
istics of regional and non-regional lymph nodes 
during eruption of permanent teeth in the experi-
ment we found that regional lymph nodes had struc-
tural features characteristic of the lymph node topo-
graphically located in the region of autoimmune 
conflict deployment: clusters of small lymphocytes 
in the paracortical zone (thymus-dependent zone), 
the presence of follicles with reactive centers in the 
medullar layer, etc. [Andriasyan L., 2001]. The cy-
tomorphological picture of tissues surrounding a 
tooth was characterized by the presence of a large 
amount of mononuclear infiltrations, especially 
those of perivascular localization and along the pe-
rimeter of the tooth [Andriasyan L., 2000 b]. Conse-
quently, at a certain stage of the tooth germ develop-
ment a disturbance in isolation of “sequestered” tis-
sue takes place (in this case a disturbance has the 
physiological significance), development of the im-
mune conflict that results in the ejection of the 
tooth, which had acquired foreignness in the mouth 
with the help of marked complex of regional mor-
phological changes and taking into account a vari-
ety of immune and neurohumoral mechanisms. 
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After penetration of the tooth crown into the 
mouth and alongside with its movement to the 
plane of teeth joining, this process gradually fades 
being controlled by the same mechanisms. That is, 
the eruption process passes into a phase of relative 
equilibrium, which occurs largely due to the fact 
that immediately after the eruption of a tooth the 
enamel starts to get some of the nutrients out of 
saliva (oral fluid) as the main medium of enamel 
tissue washer for the entire period of life. More-
over, the enamel is permeable not only for many 
ions, but also for organic substances [Borovsky E., 
Leontiev V., 1991]. Prior to tooth eruption the 
major role in ensuring its full development and 
mineralization belongs to blood and tissue fluid. 
After tooth eruption and since its contact with the 
oral fluid, the latter gradually becomes an environ-
ment providing all the necessary physiological 
processes in the enamel and on the tooth surface. 
The pulp has less and less value for the enamel 
[Leus P., 1977; Borovsky E., Leus P., 1979]. In this 
case, other organic coats – cuticle, pellicle, plaque 
that regulate the processes of exchange between 
the enamel and the oral fluid – act as the outer 
membrane structures. Therefore, speaking about 
the permeability of enamel hereinafter we mean 
the total permeability of these organic structures 
and the surface layer of enamel. However, the po-
tential likelihood of repeated disturbance of the 
mentioned balance remains, due to some reasons 
based on the changes of the balance achieved be-
tween internal and surface permeability of enamel. 
In our opinion, the development of such an imbal-
ance occurs repeatedly throughout the period of 
vital activity of the organ (tooth), but it is short and 
compensatory. The compensatory character of this 
phenomenon underlies many biomechanical phe-
nomena of dental occlusion. In particular, in the 
processes of mesial teeth promotion, in the phe-
nomenon of Popov-Godon, in the process of ensur-
ing constant height of the lower portion of the face 
as a result of physiological wearing of dental sur-
faces, etc. The authors of “continuous teeth erup-
tion” theory [Gottlieb B., Orban B., 1938] noted 
the compensatory character of this phenomenon, 
although without attempts to disclose this fact. Nu-
merous subsequent supporters of this theory de-
fined further tooth extra-alveolar promotion as 
“passive eruption”.

Once again noting the compensatory role of 
short-term imbalances between internal and sur-
face permeability of enamel, we might ask our-
selves – what processes will develop in the tooth-
periodontal area with relatively persistent distur-
bance of the mentioned balance? It can be assumed 
that the process developing in this case, in fact, 
will correspond to the process of active teething 
(with a set of local and system mechanisms) real-
ized, however, in completely different conditions 
(presence and effect of saliva, oral microflora, oc-
clusion pressure, etc.) and thereby having qualita-
tively different characteristics. This means that the 
persistent reduction in the surface permeability of 
the enamel (to saliva) and the subsequent increase 
in the inner permeability (to the pulp) will lead to 
a generalized inflammatory periodontal disease 
[Andriasyan L., Daduryan P., 2005]. Some clinical 
and literature data present indirect evidence to the 
involvement of the degree of mineralization and 
permeability of the enamel surface to etiopatho-
genesis of periodontal disease. In particular, it was 
found that generalized periodontal lesions usually 
begin and more difficultly develop at the sites of 
lower front teeth [Migunov B., 1963]. On the other 
hand, it was shown that the enamel of exactly these 
teeth had the least permeability towards the saliva 
[Pischasova G., 1980]. The following was also as-
certained: the likelihood of caries increases in the 
direction from the incisors to the molars. The per-
meability of the enamel increases in the same di-
rection. It was also shown by research on bioelec-
tric potentials of the enamel surface which indi-
rectly reflected the degree of mineralization. It was 
ascertained that the higher mineralized was enamel, 
the more positive was the bioelectric potential 
value and vice versa [Kharchenko V., 1984]. The 
increase in the degree of mineralization of hard tis-
sues of teeth and enamel permeability reduction 
were observed along with age; the increase in the 
likelihood of disease periodontal pathology was 
also age-related [Zahradnik R., Moreno E., 1975; 
Donsky G. et al., 1989].

As noted above, the presence of peculiar condi-
tions causes qualitatively different course of the 
eruption process. In this respect the active partici-
pation of oral microflora has a great value, it might 
acquire pathogenic properties due to imbalance be-
tween the macro- and microorganisms, and in fact 
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it can complicate the process of eruption, which 
has a physiological entity by nature. Such a quali-
tatively new state is characterized as a “pathologyˮ 
– generalized periodontal disease (gingivitis, peri-
odontitis). Moreover, in addition to the direct ac-
tion of the “toxin – enzyme” system, hidden foci of 
microorganisms can activate immunocytes of pre-
served mononuclear infiltration, which, in turn, 
with the influence of cytotoxins and other tissue-
damaging factors lead to reimmunopatology [An-
driasyan L. et. al., 2002]. Furthermore, one should 
not underestimate the probable role of the anti-
genic mimicry phenomenon, i.e. antigenic similar-
ity of microorganisms with organ and tissue-spe-
cific antigens of the organism. The proposed hy-
pothesis attributes peculiar role to the microbial 
composition of the oral cavity in the genesis of 
periodontal lesions: the role of direct participants 
in the qualitative transition from normal to abnor-
mal course of the process. The concept frees mi-
croorganisms from etiological burden of disease 
and characterizes them as factors responsible for 
the clinical picture of the disease (inflammation) 
and complicating its course. This is evidenced by 
numerous epidemiological studies on prevalence 
of inflammatory periodontal diseases. In particu-
lar, in countries, where the antimicrobial prophy-
laxis of periodontal diseases has been established, 
the prevalence of the latter in any case is not lower 
than in the regions of the world less successful in 
terms of prophylactics. 

Our own studies on the dependence between the 
prevalence and severity of generalized inflamma-
tory periodontal diseases and the intensity of hy-
gienic measures showed that the prevalence of in-
flammatory periodontal diseases was almost inde-
pendent from the fact and frequency of oral hy-
giene, although its significance was indisputable in 
the degree (severity) of inflammatory lesions and 
in progression of the pathological process [Andri-
asyan L., 1999 b]. In other words, the frequency of 
oral hygiene directly correlated only with the mod-
eration of inflammation, as evidenced by the dif-
ferential data on prevalence of specific nosological 
forms of periodontal tissue inflammation. Based 
on research findings some other authors also 
shared similar opinion [Bimstein E. et al., 1985; 
Mandel I., Gafar A., 1986; Reddy J. et al., 1986]. 
Perhaps by this fact the fragility and moderate ef-

ficacy of antimicrobial and anti-inflammatory 
agents and methods for prevention and treatment 
of generalized inflammatory periodontal lesions 
can be explained 

Concerning the influence of system factors to-
wards the development of generalized periodontal 
lesions, we believe that their involvement in this 
process should be considered in two contexts; 
mostly the matter is about the nervous, vascular, 
and endocrine exposure. 

First of all, given system factors might play an 
misbalancing role in respect of the existing equi-
librium between the surface and the inner tooth 
enamel permeability with the strengthening of the 
latter. In particular, the dysfunction of the nervous, 
endocrine and immune systems leads to significant 
quantitative and qualitative changes in salivation 
(flow rate, viscosity, salt composition, buffering 
properties, the hydrogen ion concentration, enzy-
matic reactions, etc.), and therefore to a disorder of 
salivation processes of de- and remineralization of 
the enamel surface. As a result of such disorders 
there occurs a persistent decrease in the permeabil-
ity of the surface enamel and a compensatory in-
crease in permeability of the tooth-related hard tis-
sues to the pulp (tissue fluid). The latter phenom-
enon can also occur without any prior changes in 
the permeability of the enamel surface, including 
the system regulation of inter-tissue exchange 
(particularly the permeability of biological mem-
branes, tissue and blood pressure, etc.) from the 
neuroendocrine system. Thus, it was established 
that upon injection of adrenaline the dental liquor 
stream slowed down and transection or low alveo-
lus nerve blockade led to acceleration of dental li-
quor movement. On this basis, it was assumed that 
the management of biological processes in the pulp 
by organism might rely on the inhibition of exces-
sive activity of this organ [Okushko V., 1984]. To 
our mind, these processes constitute the etiological 
essence of the system factors in relation to the gen-
eralized periodontal lesions. 

On the other hand, the influence of systemic fac-
tors must be mentioned as essential in ensuring the 
development of pathogenic mechanisms against the 
background of existing periodontal disease of differ-
ent genesis. Thus, in case of regionally conditioned 
steady reduction of enamel surface, permeability to 
the oral fluid (we dare to give as a similar example 
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fluorine-based prevention of dental caries) and sub-
sequent release of the enamel antigen into the tissue 
fluid of the pulp, along with immune mechanisms 
and together with them, the neurohumoral mecha-
nisms are also directly involved in the process of 
regulating tooth-periodontal relationships. 

Despite the nature of the etiologic agent mostly 
considered currently (local – microbial, dysfunc-
tional; common – system disorders and diseases), 
the generalized inflammatory periodontal diseases 
in fact develop by a single chain of pathogenetic 
mechanisms. In our opinion, this clearly indicates 
the presence of a hitherto unknown link connect-
ing the impact of factors that make polyetiology of 
periodontal pathology with a subsequent complex 
of pathogenetic mechanisms. Essentially, the men-
tioned link is indeed a direct factor in the develop-
ment of periodontal tissue disease as a whole – the 
only etiologic factor. Thus, any effect of local or 
general character which develops as a result of 
generalized periodontal pathology by all means 
should lead to permanent steady disability of bio-
membranes controlling the metabolic processes in 
the region of the tooth: the periodontal tissues. 
This, in turn, creates conditions for the enamel an-
tigen penetration into the dental pulp, as well as 
for the perception of the tooth on the whole by the 
organism as a foreign object and the deployment of 
a complex of functional and morphological effec-
tor processes, the aim of which is the expulsion 
from the organism and – upon its realization – 
achievement of the condition, when the processes 
regress and the state of periodontal tissues returns 
to norm (although a portion of mentioned tissues 
eliminates together with the tooth). 

Complexity of the problem to study the etio-
pathogenesis of periodontal diseases is that these 
diseases become clinically apparent only when 
local factors (especially microflora) are involved 
in the overall process, mainly providing clinical 
picture (subjective and objective) of the disease: 
inflammation. To be precise, between the etiologi-
cal factor and clinical demonstration of the disease 
there is a certain period of time, within which 
under the influence of immune and neurohumoral 
mechanisms the structural and functional changes 
occur in the zone of immune conflict which, in 
turn, provide conditions for breakdown of the bio-
logical balance between a particular region of the 

microorganism and the multifactor environment 
(microflora, etc.) towards the prevalence of the lat-
ter. The preclinical changes in tissues of the tooth-
periodontal complex usually appear via alterative 
and degenerative disorders of both the pulp tissue 
(the only reactive tooth tissue, which firstly en-
counters the antigen enamel) and tissues surround-
ing the tooth (gingiva, alveolar bone and periodon-
tium), as evidenced by the large number of histo-
logical, cytological, clinical and other data of nu-
merous clinical and experimental studies. These 
changes are mainly due to both direct and indirect 
exposure of activated immunocytes and system 
neurovascular trophic disturbances of regional tis-
sues. The interaction of these systems in the provi-
sion of structural and functional background for 
pushing out the foreign organ is so versatile and 
multi-component that it is not appropriate for con-
sideration in this paper. We propose to discuss the 
conceptual principles of the tooth-periodontal rela-
tionships in health and disease and the likely in-
volvement of enamel antigens in both states. 

Hence, as the missing link in the complex etio-
pathogenetic chain of generalized periodontal le-
sions we consider a disorder of tooth membrane 
permeability; therefore, a violation of physiologi-
cal isolation of the “sequestered” tissue and the 
“release” of the primary enamel autoantigens, 
which ultimately leads to rejection of the antigen-
bearing organ: a tooth. 

The only pathway for the enamel antigens to 
penetrate into the sphere of influence of immune 
competence is the dental pulp. From this perspec-
tive, it would be interesting to study characteristics 
of structural and functional behavior of tooth – peri-
odontium complex during dentition and also in peri-
odontal pathology provided the interruption of 
given path, for which we used the removal of tooth 
pulp. At the same time, through a radiometric study 
we found that under experimental conditions the re-
moval of not fully erupted tooth pulp leads to a sig-
nificant reduction in the pace of eruption or to a 
complete halt of this process. Besides, significant 
differences in the morphological features of the 
dental tissue environment among intact and pulp-
less erupting teeth were found, which primarily re-
lated to the significant resorption of mononuclear 
infiltrations in the region of pulp-deprived teeth. 

It should be noted that since the proposed hy-
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pothesis suggests a single mechanism, upon which 
the dentition and periodontal pathology are based, 
it was methodologically more justified to conduct 
many studies upon the natural pattern of eruption, 
because in this case the mechanism is implemented 
in “pureˮ form, without distorting and confound-
ing “impuritiesˮ caused by the impact of various 
pathogen factors of the oral cavity. This fact led to 
a more significant clinical and morphological ef-
fect (actual suspension of tooth eruption) in terms 
of the exclusion of the connection between anti-
gen-bearing tissue and dental pulp rather under the 
condition of physiological phenomenon than in de-
veloped pathology (severe forms of periodontitis), 
although in the latter case undeniable clinical re-
sults were obtained as well. In particular, the inclu-
sion of teeth pulp removal into the complex of 
therapeutic manipulations led to a more stable and 
long-term remission of therapeutic effects com-
pared to conventional anti-inflammatory treat-
ment, as indicated by the results of dynamic 
changes in clinical-index, radiological, radiomet-
ric and functional parameters [Andriasyan L., 1999 
a]. Moreover, studies on the effect of isolated ap-
plication of teeth pulp removal towards the dy-
namics of cytologic picture, the phagocytic activ-
ity of the cells of pathological pockets showed that 
the results of such an intervention at first glance 
were not comparable with the range of positive 
changes in stated characteristics of pathological 
periodontal pocket. However, it is necessary to 
take into account the reality that especially in case 
of evolved forms of periodontitis – starting with a 
certain stage of the disease development – the etio-
logical value of the primary factor gradually de-
creases with a parallel increase in the importance 
of intermediate pathogenetic mechanisms, i.e. the 
initial causal relation dynamically transforms into 
a qualitatively new causal relation. There is an in-
terchange of cause and effect, which leads to a vi-
cious circle (circulus vitiosus), and in these condi-
tions the effectiveness of the intervention accord-
ingly reduces, though aimed at interruption of the 
disease initial phase, i.e. teeth pulp removal. 

Data put forward to confirm the hypothesis 
were also obtained in a comparative study on the 
clinical and radiological state of tissues among pa-
tients with periodontitis in the area of tooth pulp 
removal in advance and similar intact teeth [Andri-

asyan L., Tatintsyan V., 1997]. Results of studies 
showed moderation and a much lower intensity of 
the inflammation process in areas with teeth pulp 
prior removal among patients suffering from vari-
ous forms of periodontitis. Based on our own re-
search we can conclude on the selective interest of 
pathological factors “engagementˮ and mecha-
nisms of periodontal inflammation development, 
as well as its further clinical course in relation to 
the anatomical and functional state of the teeth (in-
tact and pulpless teeth). 

Thus, the universal immunological hypothesis of 
tooth-periodontal relationships in norm and in dis-
ease can be schematically represented as follows. 

At the first stage: the growth of metabolic needs 
of the enamel organ of the tooth germ takes place; 
as a result it brings to the increase of the permeabil-
ity of biological membranes isolating this epithelial 
part from the surrounding tissues (apical and basal 
membranes); the conditions are created for the 
enamel antigens penetration into the pulp tissue. It 
should be noted that the increase in membrane per-
meability has a relatively stable character and lasts 
as long as the delivery of substances into the enamel 
would be compensated due to other sources. 

The second stage is characterized by the forma-
tion of the organism response to the delivery of 
enamel antigens, i.e. to disturbance of physiological 
isolation of the “sequestered” tissue: first of all, im-
mune system is being activated with the development 
of the complex of immunological changes typical for 
the organ-specific autoimmune response with ele-
ments of transplant rejection reaction; the formation 
of antibodies and sensitized lymphocytes takes place; 
the accumulation of immunocytes (lymphocytes, 
monocytes and macrophages) in the area of lesion, 
mainly around the antigen-bearing organ, – the tooth; 
the synthesis of cytokines of intercellular interaction, 
which brings to the spatial redistribution, prolifera-
tion and activation of cells, which are directly in-
volved in the regional response of the organism: the 
proliferation of the effector immunocytes in the re-
gional lymph nodes, their “arrivalˮ and accumulation 
in the area of lesion (formation of infiltrates), activa-
tion of the osteoclasts and their focus in the area ad-
jacent to the enamel area of bone tissue of tooth sur-
roundings, and, on the contrary, the movement of 
cells forming tissues (fibroblasts, osteoblasts) to the 
area adjacent to the root of tooth, etc. 
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The third stage involves the period of pathway 
formation for the eruption and advancement to the 
enamel side (pushing the tooth). The peculiarity of 
this process is as follows: the antigen-bearing tis-
sue does not have cell-vascular structure; thus, it is 
assumed that the antigens received from it subside 
on tissue components of dental surroundings and 
the effector activity of the organism is directed 
against them (lysis of tissues), which in turn causes 
resorption of tissues in the area adjacent to the 
enamel with a formation of a channel for tooth 
eruption. The morphological and functional 
changes in the root area (formation of tissue, in-
crease of interstitial pressure, etc.), in turn, pro-
vide a force for ejecting a foreign organ: the tooth. 

The fourth stage embraces perforation of the oral 
mucosa and further movement of the tooth to the 
occlusal plane (the line of teeth closure). The oral 
mucosa perforation by a tooth is the peak of body 
response, during which all involved mechanisms 
reach the greatest activity, which allowed some au-
thors to characterize it as hyperergic reaction with 
corresponding clinical demonstrations (fever, in-
flammation of the gum, etc.). In what follows, as 
tooth moves towards the occlusal plane, the activity 
of the morphofunctional mechanisms of eruption 
(rejection) of a tooth gradually decreases and stops 
when achieving its relatively stable position in the 
dentition. This occurs largely due to the fact that 
after penetration of the tooth in the oral cavity and 
washing by oral liquid the enamel starts to get nutri-
ents from this medium (apical membrane disap-
pears). As a result, the permeability of basal mem-
brane compensatory decreases, the inflow of enamel 
antigens accordingly stops. 

At the fifth stage biological equilibrium state is 
established being characterized by a normal correla-
tion between the permeability of basal membrane 
and the total membrane of enamel surface. Under 
the normal permeability correlation of indicated 
membrane structures, we mean the condition that, 
on the one hand, provides the necessary amount of 
interstitial exchange and exchange between tissues, 
and on the other hand, excludes re-entry of enamel 
antigens beyond the tissue isolation. 

Once again noting the importance of neurohu-
moral regulation of the whole complex of the men-
tioned processes, we should admit that in this 
scheme it is only the matter of conceptual princi-

ples of the problem. A more detailed review of the 
whole cascade of neurohumoral and other systemic 
mechanisms in the regulation of functional shifts 
and regional morphological changes during tooth 
eruption and the subsequent tooth-periodontal re-
lationships is not appropriate in this paper, and it is 
only possible on the basis of special studies. 

Both duration and the nature of biological equi-
librium phase depend on many specific functional 
conditions of dental apparatus, during which mul-
tiple not persistent and compensatory violations of 
isolation of the enamel tissue occur. At the same 
time, those changes are again aimed at restoring 
dental apparatus (dentition), as a functionally inte-
gral system. In particular, the inclusion of the en-
tire complex of the above-mentioned mechanisms 
might occur for the maintenance of a constant in-
terdental contact (with both the adjacent teeth, and 
antagonists), after its disorders resulting from 
wearing of tooth surfaces (physiological and path-
ological), etc. There are many similar examples 
that accompany the entire period of the relation-
ships of a tooth with the surrounding periodontium 
starting from the moment of its eruption and until 
its falling out. 

We believe that the same mechanism is realized 
in aging of the organism and underlies senile tooth 
loss [Andriasyan L., Moklozyan L., 2005]. In this 
case, due to involutive changes of the systems that 
regulate physiological processes in the body, in the 
twilight of life of an individual, a newly occurred 
relatively persistent disorder of the achieved bio-
logical balance leads to the involvement of a 
marked complex of processes, which, however, 
have a more sluggish flow and in which a degen-
erative component dominates. 

This is the essence of physiological autoim-
mune process towards the specific autoantigens of 
tooth enamel, in which all system and regional 
components of the process are strictly balanced 
and directed to one purpose: to provide mecha-
nisms of teething, to regulate tooth-periodontal 
functional relationships during lifetime of the or-
ganism and senile loss of teeth. 

The premature (at a relatively young age) per-
manent disorder of permeability correlation be-
tween internal and external biomembranes that 
might be caused by both local and systemic factors 
can be characterized in a qualitatively different 
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mode. Without specifying the factors and mecha-
nisms of the impact, we should like to note once 
again that the final result of their influence is a 
stable imbalance between the inner and outer 
enamel permeability with a predominance of the 
first one (the first stage), in terms of periodontal 
wellbeing at all levels (tissue, cellular, etc.). In this 
case, the entire complex of eruption mechanisms 
(local and systemic) is re-enabled (the second 
stage), which is, however, realized in a completely 
new environment (oral cavity) and is “enrichedˮ 
by a significant influence of factors of this envi-
ronment. The significant role belongs here to the 
chewing pressure as a mechanical prevention by 
antagonists against further promotion of tooth 
eruption, which, in our opinion, is an additional 
stimulant of pathomorphological changes in the 
periodontal tissues that are characteristic for the 
third stage of development of the generalized peri-
odontal disease. At the same time, in the patho-
genic picture of autoimmune process there are 
such important elements as functional changes in 
the neurovascular apparatus of periodontium, fur-
ther vascular organic changes: the endothelium 
damage of small vessels, their thrombosis, and 
sclerosis. Trophic regional disorders lead to the de-
velopment of successive pathophysiological tissue 
disorders: decreased intensity of oxidative-reduc-
tion processes, disorganization of collagen com-
plex, disorders of carbohydrate-protein compo-
nents ratio, etc. The previous period of disease 
development (stages first to third) is characterized 
by the absence of diagnosable clinical picture, 
while the given complex of changes causes the 
condition of reduced periodontal tissue resistance 

to exogenous pathogenic effects. Firstly, oral mi-
croflora acts as such a factor. From the moment of 
involving the mentioned menacing factor in the 
pathogenesis of periodontal pathology (the fourth 
stage) the clinical picture of the disease with the 
possibility of an objective diagnosis becomes ap-
parent. Besides the basic pathogenic mechanisms of 
the autoimmune process nonspecific mechanisms of 
inflammation are enabled in response to common 
(banal) flora of retention areas of the periodontium, 
with subsequent elements of immune-pathological 
process also caused by them. That is, the dynamics 
of the disease development is characterized by grad-
ual layering of effects exerted by new pathogen fac-
tors and the development of appropriate pathogenic 
responsive reactions of the organism that creates a 
rather confusing picture in the causal hierarchy of 
the disease and makes it virtually impossible to sin-
gle out the etiological factor and the main pathoge-
netic mechanism. Furthermore, at a certain stage of 
periodontal disease development the concomitant 
mechanisms of pathology progression become more 
and more important (the fifth stage). Although the 
boundary between those stages of the disease is 
clinically and morphologically indeterminate, it 
seems to us that this transition causes on the whole 
the irreversibility of pathological processes during 
the generalized inflammatory periodontal diseases.

In conclusion, we should admit that the permea-
bility of dental tissues is a problem that has not only 
theoretical, but also a practical importance. Learn-
ing to control permeability means not only to de-
velop optimal conditions for the prevention of den-
tal caries, but also to be able to manage processes of 
tooth-periodontal relationships in general.
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