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Abstract
According to the hypothesis proposed by us, the associative intermicrobic interrelations are the basis of the homeostasis 
support and are the ground for the principle of the “mutual advantageous, expedient” existence of micro- and macro-
organisms.

Intracorporeal microbial associations should be considered as endogenous active factors, participating in the direct and/
or indirect regulation of the organisms integrative systems (mainly immune and endocrine).

Apparently in human organisms there functions a multicomponent, polyfunctional system of intermicrobic associa-
tive connections, the activity of which, in our opinion, in no case is kept within the limits of intraorganic organization. 
Moreover, it is wider than the integrative structures of the entire organism, starting from the most primitive animated 
structures and ending in the high-developed organisms. It is not excluded that the maltitude of microbiocenosis are 
firstly organized, structurally and functionally determined systems providing the human organism in their turn with the 
invariability of the internal medium. 

Thus, the activity of resident microorganisms associations is based on the principle of mutually beneficial, expedient 
co-existence of micro- and macro-organisms.

The following hypothesis is proposed: intracorporeal association of resident microorganisms should be considered as an 
independent system in integrative activity of the mammalian organism.

Keywords: associations of microorganisms, bacterial translocation, bacterial homeostasis, lymphokines, mycoplasms.

The remarkable success of the last decades 
in biology and medical microbiology were 
marked by emergence of a bulk of evidence 

conditioned by the facts that our previous notion 
on pathogenic agents, forms of their existence in 
the environment and host organism, as well as 
their etiological, pathogenetic and epidemiologi-
cal role were incomplete, one-sided and failed to 

reflect the intrinsic phenomena occurring in the 
course of infectious and epidemic processes. 

As early as 1964, F. Burnet, a well-known Austra-
lian scientist and Nobel Prize winner, expressed 
his prophetic thought that fatal infectious dis-
eases pose ecological catastrophes, which might 
be called casual events in the general evolution of 
the biological world. From the evolutional point of 
view microorganisms-parasites must not take “ex-
treme” measures, as disease, moreover the death 
of micoorganism threatens their existence [Bur-
net F., 1964]. Of course, the following question, 
what is the biological necessity and expediency of 
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“Imagine two people: one has matches, 
the other has a matchbox. They hate each other, 
but can strike a light only together” 

Stanislaw Lem

Referring to the role of resident microorganisms it is possible to rephrase Lem’s expression as follows: 
“They can light the Prometheus fire only together.

Hatred stirs up, when matches begin to ignite the matchbox from within”.
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similar co-existence, in our opinion, is natural and 
competent. It is only a co-existence based on mu-
tual benefit or these relations consolidated during 
many centuries are based on more perfect ways 
of realization of similar “symbiosis”.

As a rule, “familial” way of life is characteristic for 
the majority of microorganisms (viruses, bacte-
ria, mycoplasms, etc.), which are never separate, 
but exist as multithousand populations. The most 
demonstrative and primitive manifestation of the 
similar group behaviour is the cultivation of differ-
ent microorganisms in nutrient mediums, where 
they form characteristic colonies. It is evident 
that in vivo the potential capacities of microorgan-
isms (proliferation, excretion of products of their 
life activity, persistence) are much wider, as even 
the growth of monocultures of microbic cells 
depends at least on the synergic and/or antago-
nistic interrelation with other microorganisms, 
persisting in tissues (saprophytes, pathogenic and 
conditionally-pathogenic microflora, viruses), and 
also depends on the state of the non-specific and 
specific immunological resistance. It is very im-
portant that even monomorphic bacteria within 
one colony may be “differentiated” into different 
types of cells and, which is the most important, 
they may form polycellular structures with highly 
regulated architectonics; the associative activity of 
these bacteria is under the regular chronobiologi-
cal control. 

Unfortunately, at present among biologists, mi-
crobiologists and infectionists there dominates 
a scientific -methodological approach of peculiar 
“one-sided” diagnosis and differentiation of etio-
logical microbial factor based on the cultivation 
of separate monomorphic bacterial cells isolated 
from infectious foci-settings (pharynx, tonsils, oral 
cavity, intestine, wound surface, etc.). Moreover, 
etiological participation in pathologic process is 
identified on the basis of bacteriological analysis 
and taxonomic characteristics found in monocul-
ture of microorganisms (cytotoxicity, excretion of 
different biologically active substances (resistance 
to antibiotics and other antibacterial preparations, 
etc.).

There is no doubt that the activity of each con-
crete bacterial population in organism’s condi-
tions cannot be observed separately, i.e. without 
taking into account their synergic and antagonistic 

interrelation, associative relations with other mi-
croorganisms, as well as the complex of adapto-
genic reactions providing particularly immune and 
neuroendocrine homeostasis. 

The complex, multi-component interrelations 
between microorganisms are mostly manifested 
during mixed infections. 

The era of antibiotics discovery became an im-
portant stage of medical science advancement, 
as it allowed the successful solution of a number 
principle aspects associated with prevention and 
therapy of severe diseases that are difficult-to-
cure including those of social significance. At the 
same time, alongside with the wide, sometimes 
even “incorrect” introduction and deployment 
of antibiotics in different spheres of public health 
practice the clinicians encountered some prob-
lems connected with addiction, loss of sensitiv-
ity, accumulation of antibiotics in the organism. 
System-, organ- and tissue-level metamorphosis, 
abacteriosis are the consistent, logical result of 
a wide-scale, unsound application of antibacterial 
preparations, and antibiotics in the first place. 

Let the reader forgive a certain sarcasm and high-
flown manner of my statement that, unfortunate-
ly, cannot but be considered as an objective and 
unbiased: “Antibiotics-based therapy intends to 
transform us into gnotobionts. However, in this 
case it is unclear for what the immune and en-
docrine systems will respond at least? Moreover, 
if we shall still need them without us (in our ab-
sence)?”

And the opinion of Dr. D. Shapiro on methodolog-
ical approaches to diagnosis of infectious diseases 
is as follows: “The notion of bacteria as unicellular 
organisms predominated for long years” [Shapiro 
D., 1988]. To a considerable degree, this is ex-
plained by the practice of medical microbiology. 
In order to identify a disease one cell of a sus-
pected agent is isolated, cultivated and then this 
pure culture is proved capable in causing the giv-
en disease. As a rule, the possible participation of 
multicellular aggregates of bacteria in infected hu-
man organism is not considered”. The “fallacious”, 
dogmatic scientific-methodological approach of 
biological medicine that is adopted by microbiolo-
gists, bacteriologists and infectiologists for long 
years runs all through this statement. Therefore, 
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we consider that in no case the “specific” agent or 
in case of a mixed infection the group of strictly 
limited agents might be the etiological factor for 
infectious process development.  All the stated is 
a mere consequence of infringed dynamic balance 
established evolutionary in each microbial asso-
ciation as a result of “asynchronous” activity of 
resident microorganisms. 

Due to the wide use of antibiotics and other medi-
cations notwithstanding their specific effect on the 
pathogen, the clinical course of most infections is 
greatly changed, and in some cases it perverts the 
results of microbiological diagnosis. However par-
adoxical it is, the development of medical science 
and practice, scientific technical progress brought 
to new problems in medicine, particularly prob-
lems of conditionally pathogenic microorganisms 
and their role in human pathology. It was found 
that during certain circumstances in so-called 
risk-groups, different “opportunistic” microbes 
may obtain aetiological significance. Conditionally 
pathogenic may be facultative-anaerobic, as well 
as obligate anaerobic non-clostridial microorgan-
isms, viruses, mycoplasms. That is why the role of 
concrete representatives of endogenic, patho-
genic and conditionally-pathogenic microflora in 
the initiation of infectious process is not simple, 
which is conditioned by heterogenous character 
of cell population within one colony (from struc-
tural-functional point of view), as well as by “fa-
milial” principle of their adaptation to the action 
of different provoking factors (physico-chemical, 
medications, intermicrobial synergism and/or an-
tagonism, recognition of immunocompetent cells).

In this article we did not aim at the detailed state-
ment about production by pathogenic and condi-
tionally-pathogenic microorganisms of many “ag-
gression” factors initiating the infectious process. 
Our aim was to emphasize once more on the 
number of concrete selected examples the bio-
logical significance of biologically active substances 
produced by microorganisms in the intersystemic 
regulation of organism.

In the mentioned aspect the findings of bacte-
riological, immunological and pathoanatomical 
analysis of laboratory animals’ organs and systems 
during their non-microbic breeding, i.e. in gnoto-
biological conditions, are informative. 

It is evident that the mass of gnotobiont’s interior 
organs and circulatory blood volume are signifi-
cantly increased. In view of their structural-func-
tional activity, diametrically reciprocal processes 
are observed in central and peripheric immu-
nogenesis organs. In the cortical part of thymus 
there may develop hyperplastic processes with 
lymphocytic infiltration of medullar part; hypo-
plasy of lymphoid tissue is observed in spleen and 
lymphatic nodes, in lymphoid tissue of respiratory 
and digestive systems, which is accompanied by a 
great number of synthesis of immunoglobulins and 
antibodies, lysozyme and complement. It is also 
established that the life cycle of intestinal mucous 
membrane cells of gnotobionts is twice shorter 
than in others, developed in normal conditions in 
contact with microorganisms. 

During their life activity many persisting micro-
organisms produce a wide spectrum of biologi-
cally active factors, which are very close to human 
hormones, mediators, enzymes by their mecha-
nism of action and structure. The following facts 
testify the positive role of microorganisms in 
the regulation of organism integrative functions. 
Still in the end of the last century some doctors 
mentioned that the development of bacterial in-
fections significantly inhibits malignant tumour’s 
growth in patients with cancers. In this direction 
U. Koli did such experimental and clinical investi-
gations working in New York Memorial Hospital 
from 1892 to 1931 [Old L., 1988]. Later it was es-
tablished that neoplastic growth may be inhibited 
injecting LPS of Gram-negative bacteria or bacil-
lus Calmette-Guerín vaccine (BCG vaccine) into 
those patients or experimental animals. However, 
during experiments in vitro LPS and BCG vaccine 
did not suppress the activity of minor cells direct-
ly and moreover, did not cause the death of those 
cells.

During functional investigations of L. Old a new 
factor TNF (tumor necrosis factor) was revealed 
due to the stimulation of macrophagal cells in 
vivo and in vitro by mytogenes, which inhibited the 
neoplastic growth directly [Old L., 1988]. The fact 
of lasting persistence of Gram-negative bacteria 
and almost constant presence of mycobacteria in 
Ghon’s foci in the healthy organisms allows us to 
suggest that their reproduction is accompanied by 
directed stimulation of immunocompetent cells 
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with the consequent secretion of factors control-
ling growth, formation, and differentiation pro-
cesses of parenchyma and stroma cells. 

During the study of lymphokines action on the 
course of experimental aerobic and aerobo-
anaerobic wound process accomplished in the 
Scientific-Research Center of the Yerevan State 
Medical University (SRC of YSMU) [Melikyan A. 
et al., 1993; Melikyan A., 1994; Tarverdyan N. et al., 
1993] we also got experimental data testifying the 
mentioned suggestion. Thus, due to the complex 
(bacteriological, morphometrical, immunomor-
phological, immunological and cytological) investi-
gations it was established that lymphocytic media-
tors have an expressed bacteriocidal effect on the 
early stages of purulent-inflammatory process in 
aerobic and anaerobic wounds.

It is not excluded that in physiological conditions 
persisting microorganisms may also act as endog-
enous stimulators of immunocompetent cells. 

Numerous conditionally pathogenic microorgan-
isms and first of all E. coli persisting in microbial 
econiches of a macro-organism are powerful im-
munomodulators, which selectively activate the 
synthesis of immunocytokines in specific lympho-
cytar subpopulations and macrophages [Lichtman 
S. et al., 1966; Takao T. et al., 1995; Zimmer S. et. al., 
1996]. 

It is noteworthy that the products of Escherichia 
coli secretion: endotoxin (lipopolysaccharide, LPS) 
and putrescine are produced as main biomodula-
tors. Moreover, these effects are dose-dependant. 
As a rule, in studies in vitro and especially in vivo 
rather high concentrations of endotoxin and pu-
trescine are used, even concentrations exceeding 
those revealed in blood serum of mammals. 

It should be mentioned that biological effects of 
putrescine, both cardio- and immonomodulatory 
ones, were the subject of special investigation per-
formed by the team of researchers of the SRC at 
YSMU [Avagyan S. et al., 2005; 2008]. In particular, 
the studies embraced immune enzyme and immu-
no-morphological analyses and allowed to reveal 
that single administration of putrescine rather low 
concentrations (10-8 mcg/ml) to such laboratory 
animals as rats, mice, hamsters produced the se-
lective influence to immunocompetent cells (lym-
phocytes and macrophages) in respect of selective 

synthesis and inhibition of immunocytes: IL I, IL II, 
IL IV and g-interferon in central and peripheral 
organs of immunity. 

In addition, differently directed effects of putres-
cine in concern to synthesis and inhibition of spe-
cific cytokines were hormone-dependent, medi-
ated by prolactin and insulin-like growth factor. 
Evidently, the biological effects of putrescine re-
alized in frames of cardiovascular and especially 
endocrine systems are mediated also by the di-
rect influence to central and peripheral internal 
secretion glands. It is not excluded that putrescine 
produced by the colibacillus might serve as an im-
munomodulators as well. 

Over a long period of time experts in different 
areas of biology and medicine study the aspects 
connected to bacterial translocation of condition-
ally pathogenic microorganisms, with their subse-
quent persistence in some internal organs. 

It is established that the process of bacterial 
translocation is engaged in extreme situations of 
different origin: acute and chronic stresses, trau-
mas, burns, hemorrhagic shock, intestinal obstruc-
tion, mechanical jaundice, acute pancreatitis, toxic 
hepatitis, syndrome of polyorganic insufficiency 
[Lemaire L. et al., 1977; Deith E., 1994; De Souza L. 
et. al., 1996; Adawi D. et al., 1998; Demetriades D. et. 
al., 1999].

In experimental research works of the recent de-
cade it was established that processes of bacterial 
translocation, which also occurred under a num-
ber of pathology states (crush syndrome, acute 
pancreatitis, mechanical jaundice) were accompa-
nied by a relatively prolonged persistence of E. coli 
in new econiches of the macro-organism. Further-
more, besides the organs of immunity lungs, pan-
creas and liver also functioned as “target organs” 
[Baghdasaryan A., 2004; Sahakyan K., 2005; Minasy-
an H., 2006; Zilfyan A. et al., 2009]. Of special atten-
tion is the following circumstance: the character 
and duration of E. coli persistence in liver, lungs, 
and pancreas were in clear correlation with the 
severity degree and processes of local synthesis 
of specific anti-inflammatory cytokines in all three 
studied models. Undoubtedly, microorganisms, 
persisting in new econiches produce local effect 
to parenchymatous and stromal cells to a large 
extent complicating the process of progressively 
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developing intoxication. On the other hand, our 
studies give ground for assumption that processes 
of local activation of anti-inflammatory cytokines 
synthesis are in many respects conditioned by the 
stimulating influence of Gram-negative microor-
ganisms’ endotoxin, and, first of all, by that of E.coli. 

At present, it is considered that the process of 
bacterial translocation has most likely pathologi-
cal direction and largely complicates development 
of system and organ level disorders, the state of 
endotoxicosis that develops on the background of 
polyorganic insufficiency.

Only certain authors consider that the process 
of bacterial translocation in extreme situations 
is expedient from biological point of view [Wang 
X. et al., 1996], as the stimulation of reactions of 
T-cell mediated immunity in central and periph-
eral organs of immunity occurs merely due to 
the migration of resident microorganisms. In this 
aspect one should pay attention to studies of V.I. 
Nikitenko and V.V. Zakharov specially emphasizing 
the point of view according to which “transloca-
tion of bacteria from the gastrointestinal tract 
might be considered as a natural protective mech-
anism” [Nikitenko V., Zakharov V., 2001]. This latter, 
according to mentioned authors, is even more 
ancient than the cellular system of immunity, as 
it is engaged not only in warm-blooded animals 
but in insects and plants as well. On the basis of 
experimental and clinical research with the use 
of microbiological and radionuclide methodical 
procedures the authors, demonstrated that “in 
healthy animals microorganisms penetrate into 
blood and lymph from the gastrointestinal tract 
mainly through mucous membrane of the stom-
ach and small intestine without any stimulation 
of translocation”. As an indirect confirmation of 
this revealed phenomenon it is sufficient to refer 
the modern classification of sepsis adopted by the 
International consensus [Bone R. et al., 1992], ac-
cording to which bacteriemia is not included in 
the List of obligatory symptoms for diagnosis of 
“sepsis”. Moreover, mictobiological criteria are 
lacking amongst the wide range of diagnostic indi-
ces of the sepsis.

We propose the concept, according to which the 
bacterial translocation in its essence should be 
considered a physiological process aimed to sup-
port the immune homeostasis of the organism by 

targeted balancing of processes of synthesis and/
or inhibition of the immune system mediators.

To our mind, the above-stated allows, using qualita-
tively new positions, to consider the phenomenon 
of bacterial translocation that as stated above oc-
curs also under conditions of the organism func-
tioning in norm.  At the same time, one cannot 
exclude that processes of immune and endocrine 
responses modulation in the integrative activity of 
the central, cardiovascular, and reproductive sys-
tems are realized by periodic penetration of bac-
terial endotoxins and putrescine into the blood 
circulation and lymph system as a result of contin-
uously occurring processes of reproduction, per-
sistence and degradation of resident microflora in 
numerous econiches of the macro-organism. 

To our mind, in the mentioned aspect studies 
aimed to reveal the role of endotoxin (lipopoly-
saccharide) and putrescine excreted by E. coli are 
most promising in the integrative activity of im-
mune, endocrine and cardiovascular systems in 
norm and under conditions of the general adapta-
tion syndrome formation.

The fact that processes of bacterial translocation 
to a known extent are species-specific signifies 
also to the important role of E. coli in processes 
of mammalian immune homeostasis formation. A 
number of studies, mainly the experimental ones, 
established that not all microorganisms are capa-
ble to translocate. Thus, among numerous repre-
sentatives of associated resident microflora E. coli, 
Proteus and enterobacteria translocate most fre-
quently [Steffen E., Berg R., 1983; Gautreaux M. et. 
al., 1994]; Gram-positive aerobes translocate rar-
er, while the level of obligate anaerobes transloca-
tion is very low [Crus N. et al., 1994]. The following 
signifies to the important role of endotoxin and 
putrescine as products of E. coli synthesis: in blood 
serum of healthy contingent and intact animals 
both E. coli lipopolysaccharide and putrescine are 
determined, though at rather low concentrations. 
In particular, E. coli lipopolysaccharide in blood 
serum of humans makes 0.076 ng/ml [Van-der-Poll 
T. et al., 1997], in blood serum of pigs: 0.2 ng/ml 
[Klir J. et al., 1997]. According to Y. Ikeguchi and 
co-authors, putrescine level in mammalian blood 
serum is determined in the range of 20±2 nmol/g 
of blood protein [Ikeguchi Y. et al., 2004], while ac-
cording to data of N. Delzenne and co-authors it 
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makes 8.2±1.2 µmol/L [Delzenne N. et al., 2008].

Precisely, similar low concentrations of both li-
popolysaccharide and putrescine produce an 
expressed modulating effect upon functioning of 
numerous integrative systems of the mammalian 
organism. Therefore, the presence of products of 
secretion of specific representatives of resident 
Gram-negative microflora in blood serum of the 
healthy contingent signifies, in our opinion, to the 
evolutionary fine-tuned mechanism, numerous 
stages of which are engaged in balanced activity of 
organs and systems and are performed in case of 
“obligatory” participation of resident conditional-
ly pathogenic microorganisms. This mechanism is 
realized through either selective translocation of 
the last econiches of the organism, or penetration 
of resident microorganisms products in numer-
ous microbial econiches of the macro-organism 
into blood.

 Vaccines of many pathogenic and conditionally 
pathogenic microorganisms previously artificially 
irradiated are characterized by transformation 
of membrane lypolisaccharide and polysaccha-
ride complexes, loss of toxicity, damaging action 
on lymphopoetic system cells, but keep selective 
immunogenicity and adjuvance. It is also very im-
portant that many radiovaccines obtain another 
property – radioprotection, which is not of low 
importance. That is why it is not excluded that the 
immuno-modulating effect of concrete represen-
tatives of pathogenic and conditionally pathogenic 
microflora in pathology and may be in normally 
functioning organism is conditioned by the action 
of different natural ionizing factors on microor-
ganisms’ structure and functions.

Still in 1950’s academician A.B. Aleksanyan sug-
gested his opinion, bold for that time, which af-
terwards became a subject during the IX Interna-
tional Congress of microbiologists [Aleksanyan A., 
1957; 1966]. According to the suggested hypoth-
esis, diphtherial microbe, being in unusual condi-
tions, i.e., in immune (vaccinated) organisms, loses 
its aggressive properties. As a result of changes, 
the new existing conditions ensued moments of 
transformation of diphtheric microbe into sapro-
phyte one, in other words into harmless state for 
children.

It should be noted that the mentioned opinion 

was suggested in that period of development of 
medical biology, when there were no data about  
the existence of L-form bacteria and mycoplasma. 

According to the contemporary classification the 
family Mycoplasmatacea is included in class Mol-
licutes, which contains all free-living procariotes 
without cell wall, having three-layer cytoplasmatic 
membrane, which has both functions of a proper 
membrane and cell wall.

Biological peculiarity of mycoplasms and their 
pathogenic properties were subjects of investiga-
tions both in our country and abroad and allowed 
to identify the general and private problems of 
mycoplasmology, modelling of appropriate or-
ganothropism and organic damages, research of 
the character of interaction between agents and 
cells and the possibility of their intermembranous 
exchange, study of the role of representation of 
class Mollicutes in aethiology and pathogenesis of 
human diseases, diseases of animals and plants. 
The majority of the mycoplasma species exclud-
ing anaeroplasma are facultative anaerobics.

Medical aspects of this field are very wide. The 
obtained data of literature testify to the great im-
portance of certain species of micoplasma in the 
genesis or urogenital tract, respiratory organs, tu-
mour processes and rheumatoid arthritis [Prozo-
rovskii S. et al., 1978; Kagan G., 1981; Rakovskaya I., 
Gorina L., 1985; Zilfyan A., 1994]. 

At the same time there are many facts about ba-
sically new system of symbiotic interrelations of 
family Mycoplasmataceae with conditionally patho-
genic bacteria and, which is the most important, 
with immunocompetent cells. Thus, in particular, 
studies performed at the SRC (YSMU) demon-
strated that preliminary intravascular administra-
tion of arginine-dependent mycoplasmas (arthri-
tidis, fermentans) to laboratory animals inhibits 
development of the regional purulent-inflamma-
tory process caused by anaerobic and aerobic mi-
croorganisms. It is not excluded that to a certain 
extent the positive effect is conditioned by mito-
genic potencies of the mentioned micoplasms in 
concern of T and B lymphocytar populations [Ruth 
M., Stahl Y., 1972; Cole B. et al., 1985; Chilingaryan 
S.Ts., Sargsyan L., 1990], which selectively produce 
biologically active compounds of “resistogenic” 
spectrum of action. 
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The following fact is also of interest: certain per-
sisting bacteria (stafillococcs), mycoplasms (argi-
nini, orale, gallisepticum, arthritidis, fermentans) use 
arginine in the course of their vital activity, i.e. 
compete with the host organism for its utilization 
[Borkhsenius S., Chernova O., 1989].

At the same time arginine is an essential amino 
acid that is required for realization of integrative 
functions, involving the endocrine one. In partic-
ular, insulin and vasopressin are typical arginine-
dependent hormones. The experimental studies 
established that infection of laboratory animals 
by arginine-dependent mycoplasms under condi-
tions of their hematogenic dissemination and pro-
longed persistence in target organs is accompa-
nied by significant changes in content of arginine, 
ornithine, and arginine-dependent hormones. 
Correlation dependence of specific stages of the 
infectious process (persistence, “re-infection” as 
a result of hematogenic dissemination of myco-
plasms and emergence of new target organs) and 
the level of arginine and arginine-dependent hor-
mones (insulin, somatotropin) is established.

However, in this case the infectious process that 
is induced by massive doses of mycoplasms, which 
significantly exceed their representation in the re-
spiratory system and urogenital tract of an intact 
organism, is meant. It is precisely on this reason 
one cannot exclude that the ability of a number of 
bacteria and micoplasms (saprofites, conditionally 
pathogenic ones) to utilize arginine, thus creating 
concurrent interrelations with the cells of a host, 
is one of the physiological mechanisms of sustain-
ing the optimal metabolic and endocrine balance 
in the organisms of humans and animals. 

In the light of analysis and interpretation of our 
own data the quotation of S.N. Borkhsenius and 
co-author [Borkhsenius S., Chernova O., 1989] 
seems quite grounded, according to whom “mam-
mals and insects being infected by mycoplasms ac-
quire certain advantages, which in natural condi-
tions might be of selective value for them. Under 
conditions of prolonged co-existence of numer-
ous micoplasms with a human being, animals evi-
dent damages of macro-organisms frequently are 
lacking”.

The analysis of mentioned references allows to 
draw a conclusion according to which the activ-

ity of “resident Gram-negative and Gram-positive 
microflora as a whole should be considered in the 
aspect of its participation in many physiological 
functions of the organism, in particular: in forma-
tion of adaptation mechanisms. 

We should try to state our considerations on this 
subject matter in brief. 

First of all, it should be mentioned that numerous 
phenomena connected to the action of endotox-
ins, including lipopilysaccharides as well, turned to 
be dose-dependent. Moreover, introduction of E. 
coli endotoxin, “toxins” of staphylococci and sal-
monellas to laboratory animals and volunteers in 
all studied cases was accompanied by a chrono-
logical sequence of alterations of certain struc-
ture-functional changes. 

Furthermore, species-related dependence (spe-
cificity) of different laboratory animals was stated 
upon selection of minimal, optimal and maximum 
doses of lipopolysacharides. In particular, for in-
flicting a number of stereotype effects lipopolysa-
charides were administered to rats at levels sig-
nificantly exceeding doses, which allowed to cause 
similar shifts in the organisms of rabbits and dogs. 
That is, the known “trapharet” principle, accord-
ing to which the calculation of a dose of all biolog-
ically active substances for all laboratory animals 
is done per 1 kg body weight, failed to work.

At the same time, it should be emphasiszed that 
doses of endotoxins approbated by numerous 
authors significantly differ from “mere physiologi-
cal” ones, as in the host organism resident Gram-
negative and Gram-positive micro-organisms in 
a period of ontogenesis perform their biological 
functions in rather complicated conditions. On 
the one hand, they participate in realization of 
numerous vital functions of the organism; on the 
other hand, they require from the macro-organ-
ism all conditions that are necessary for ensuring 
its life-cycle.

Exceptionally in all mentioned scientific publica-
tions there is substantial evidence signifying in 
favour of the biological role of the resident mi-
croflora in the organism of humans and animals. 
Thus, formation of many adaptive reactions mainly 
occurred in case of repeated administration of 
lipopolysaccharide; to our mind, this latter signi-
fies that during the entire life-span our organism 
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constantly encounters the similar situation condi-
tioned, on the one hand, by processes of growth 
and death of resident Gram-negative bacteria and, 
on the other hand, by “demands” of the macro-
organism in regular (periodical) input of endo-
toxins from different ecological niches into liquid 
media. One cannot exclude that resident micro-
bial associations participate in regulation of the 
cardiovascular system alongside with symptoad-
renal, neuroendocrine and other systems of the 
organism. We shall try to substantiate our suppo-
sition in specific examples. If mentioned facts and 
arguments turn low-informative and vulnerable, 
the reader will be at least provided with the pos-
sibility to reconsider and analyse them from his 
own standpoint. 

The fact of primary infecting by tuberculosis is 
considered to be established long before.  Ap-
proximately 95% healthy subjects bear Ghon fo-
cus (primary lesion). At the same time, there are 
numerous facts signifying that toxin of tubercle 
bacillus and vaccines on its basis produce stimu-
lant action to cells of lymphocytar and monocytar 
macrophageal row. In each precise case of similar 
stimulation both in vivo, and in vitro a wide spec-
trum of not only pro-inflammatory, but also anti-
inflammatory immunocytokines (lymphokines, 
monokines) are produced.

It is precisely for this reason that Ghon focus in a 
human organism should be devoted not only im-
portant role in formation of adaptation reactions 
but also in ensuring many functions mediated by 
immunokinocytes due to periodical input of sub-
threshold levels of tubercle toxin in regional lym-
phatic nodes (probably in a general circulation). 

In favour of the assumption put forward by us the 
facts of selective secretion of concrete (pro- and 
anti-inflammatory) limphokines during different 
periods of “experimental heart attacks” testify 
as well. The facts obtained by authors deserve a 
special attention testifying in favour of enhanced 
synthesis of prostoglandines upon introduction of 
lipopolysacharide to experimental animals. 

To our mind, endogenous (resident) bacteria par-endogenous (resident) bacteria par-
ticipate in regulation of the cardiovascular system, 
in particular, by selective stimulation of concrete 
T-lymphocytar populations and macrophages. In 
our opinion this process is subject to the strict 

rhythm, the periods of which are in many respects 
defined by growth stages, persistence and disinte-
gration of resident microorganisms. It is not ex-
cluded that in “counterbalance” of the sympato-
adrenal system “the functional loop” providing 
finally synthesis of powerful vasoactive factors of 
peptide and lipid nature appears to be involved in 
a human body. In our view, the endogenous source 
of such stimulation are lypopolysaccharides as 
well as other active factors of resident microflora.

Furthermore; endotoxins of resident Gram-posi-more; endotoxins of resident Gram-posi-ndotoxins of resident Gram-posi-
tive and Gram-negative micro-organisms partici-
pate in processes of neuroendocrine regulation; 
this latter is testified by facts of selective activa-
tion of catecholamine-, serotonin- and cholinergic 
systems in certain structures of a brain. In this 
case, to our mind, at least 2 mechanisms are in-
volved: 1) effect realisation occurs due to stimula-
tion of immunocytes by the endotoxin and the 
subsequent penetration of cytokines from the 
periphery through the hematoencephalic barrier 
into the central nervous system; 2) local synthe-
sis of lymphokino-mimetic factors in the central 
nervous system (glial cells and, probably, neuro-
cytes). It is also necessary to consider the circum-
stance that in physiological conditions the hema-
toencephalic barrier is two-side vulnerable for 
both immunocytes and lipopolysaccharides. 

It is especially necessary to mention that even be-
ing deprived of toxic properties the peptide frac-
tion of some bacteria appeared rather effective at 
treatment of some diseases of a gastrointestinal 
tract. The significance of this fact could be hardly 
overestimated, as the mechanisms selectively di-
rected at preservation of the biological activity in 
biologically active substances developed by resi-
dent microorganisms with simultaneous (partial 
or complete) neutralisation of their toxic proper-
ties can be involved in an organism.

The “activity” of microbic associations in a healthy 
organism in no way can be compared with that in 
conditions of infectious process development, as 
only in the latter case, in our opinion, pathogenic 
and virulent potentialities of concrete “pathogen-
ic” or “conditional-pathogenic” microorganisms 
start to be manifested owing to their enhanced 
reproduction, infl ow of “massive doses” of patho- inflow of “massive doses” of patho- of “massive doses” of patho-
genicity enzymes, endo - and exotoxins, etc. to the 
host organism. 
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The comparative biochemical analysis has shown 
that the majority of toxins and enzymes of bac-
teria by the structural characteristics (structure 
of proteins, lipids, polypeptides, polysaccharides) 
practically did not differ from similar biologically 
active compounds developed by animal tissues, 
which, in addition, are deprived of toxic proper-
ties.

For this reason many researchers, unfortunately, 
adhere to the point of view, according to which 
displays of biological activity of bacterial enzymes, 
exo- and endotoxins are caused by conformation-
al features of their structure, in particular, by the 
presence of the active centres, the amino acid re-
mains of which are determinant in manifestation 
of their toxic properties.

The induction of many pathological processes of 
infectious genesis is caused, as a rule, by devel-
opment by separate agents of certain enzymes, 
toxins while the organism of the patient in each 
specific case constantly faces rather complicated 
cascade of enzymatic reactions with simultane-
ous development of various toxic substances by 
resident microflora, periodic inflow of products of 
their disintegration in liquid media of an organism.

The only possibility for microorganisms easy to 
co-exist with the host, a unique expedient princi-
ple for them is participation in realisation of the 
vital functions of an organism.

Undoubtedly, at initial stages of development of 
fauna these mutual relations had more primitive 
character, but in the process of natural selection, 
adaptation of the human being to the nature these 
interrelations became more and more complicat-
ed. Macro-organisms’ requirements to microbes 
increased, and vice versa. In the long run, the 
unique biologically expedient way of similar coex-
istence - participation of microorganisms exclu-
sively in all integrative reactions of the organism 
was defined.

Involvement of all new and new tissues, organs 
and systems has predetermined the further struc-
tural organisation of each microbic association, 
fi xing the established symbiotic and antagonistic 
relations between microorganisms. Apparently, 
the formation of original structural microbic asso-
ciations, in which the representation of concrete 
microorganisms is strictly determined, occurred 

in such a way. 

The “clan” and “family” principle of coexistence 
of microorganisms provides the structural organi-
sation and activity of microbic associations. This 
principle underlies also formation of interassocia-
tive relations.

The loss of a concrete representative, introduc-
tion of new species in structural association into 
a healthy organism is infrequent phenomena. Ap-
parently, such principle can be involved only when 
new “applicants” according to many properties 
(taxonomy, symbiosis, antagonism, synergy, stabil-
ity, synthesis of biologically active substances, etc.) 
remind the precursors.  As formation and stabili-
sation stages (in sense of structure and function) 
of microbic associations are an evolutionary fixed 
process, these new microbic representatives are 
in condition not only to provide synchronous 
high-grade activity of association as a whole. In a 
new “family”, at the best, a role of “stepsons” or 
“stepdaughters” is assigned for them.

Each concrete association of microorganisms is a 
relatively open system; in a macro-organism it got 
the right to existence throughout many centuries 
only by use of all functional potentialities with the 
maximum advantage for the host. 

The role of conditionally pathogenic and patho-
genic microorganisms throughout a number of 
centuries was considered only from positions of a 
macroorganism, i.e. their pathogenic influence on 
an organism, induction of the infectious process. 
At the same time, as fairly specified in 1956 by the 
academician I.V. Davydovsky, the known Russian 
pathologist, “microbiological processes should be 
studied from the point of view of biological laws 
as microbes have their own “interests” directed 
to preservation of a species and variety as well”.

It is necessary to note especially that similar 
statement of the Russian scientist has been made 
long before the discovery of a phenomenon of 
a bacterial translocation of resident conditionally 
pathogenic Gram-negative microorganisms.

Many years the familiar expression dominated: 
“Microbes do not care what humans think of 
them”.

This statement is eligible only in respect that mi-
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crobes in a sick organism search for pathways to 
preserve species and varieties by their migration 
from “unfavourable” econiches of former dwelling 
and search of new regions of survival in a macro-
organism”.

In our opinion, it is, first of all, a programmed and 
evolutionary fixed adaptive mechanism for a mi-
crobe. It is difficult to consider to what extent it 
is universal for a microbe and if it is rational for 
a macro-organism. In this case it is necessary to 
consider features of the structural-and-functional 
organisation of those target organs, in which the 
prolonged persistence of migrating microorgan-
isms is possible.

Analyzing the aspects of “microbe-host” interrela-
tions, it is necessary to pay a special attention to 
B.P. Shchenderov’s statement, according to which 
“the anaerobic microflora should be considered 
as an integral part of a host organism as a spe-
cific metabolic extracorporeal organ, as structure 
that is first involved in absorption and transport 
of both useful and potentially harmful agents”. Un-
doubtedly, the stated assumption is a competent 
hypothetical postulate allowing to consider a role 
of anaerobic microorganisms in an animal organ-
ism from qualitatively new positions.

At the same time we adhere to a slightly differ-
ent point of view. In an animal organism anaerobic 
microorganisms (saprophytes, conditionally path-
ogenic microflora) never existed and do not ex-
ist isolated, they naturally participate in formation 
of multicomponent associations, the structure of 
which involves besides anaerobes numerous rep-
resentatives of mycoplasms genus, viruses and, the 
most important, aerobic microorganisms. For this 
reason the relations “microbe - host” should be 
based on at least two cardinal principles:

1. Synergy and/or antagonistic interrelations of 
microorganisms within a concrete association; 
inter-associative relations of microorganisms, 

persisting in various target organs are not ex-
cluded as well. Development of the infectious 
process is a consequence of infringement of 
the “dynamic” balance between the evolution-
ary formed relations in various intermicrobic 
associations. In its turn, the initial changes of a 
homeostasis caused by various exo - and en-
dogenous provoking factors of non-infectious 
nature can lead to infringement of symbiotic 
interactions both in microbic associations, and 
at the level of micro- and macro-organisms in-
teraction that, in a certain situation, also leads 
to an induction of the infectious process.

2. Biological expediency of “coexistence” of mi-
crobic associations and the animal organism, 
developed in the course of evolutionary de-
velopment of micro- and macro-structures di-
rected at maintenance of optimum conditions 
for growth and vital ability of microorganisms, 
on the one hand, and maintenance of numer-
ous integrative functions of a host organism 
on the other hand. 

As earlier described by us, many bacteria, the ex-
istence and development cycle of which occur 
beyond the host organism, are characterised by a 
rather difficult structural organisation expressed 
in multidirectional activity of concrete micro-spe-
cies within the “monoculture”. The given circum-
stance even allowed some authors to consider ac-
tivity of microorganisms that are capable to form 
original families-colonies from positions, which 
are inherent to highly organized living beings.

Thus, the activity of resident microorganisms as-
sociations is based on the principle of mutually 
beneficial, expedient co-existence of micro- and 
macro-organisms.

The following hypothesis is proposed: intracor-
poreal association of resident microorganisms 
should be considered as an independent system in 
integrative activity of the mammalian organism. 
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