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ECOLOGICAL-EPIZOOTIC FEATURES OF SAPRONOSE INFECTIONS
(ON THE EXAMPLE OF LISTERIOSIS AND ERYSIPELAS )

The aspects of circulation of sapronose infectious agents in biocenoses have been
presented; it is established that strains with high level of parasitic adaptation have stable
pathogenicity and do not lose the ability to saprophytic existence, whereas purely parasitic
infectious strains form infectious circles of circulation. The processes of adaptive
adjustment of strains are constant and dynamically variable.

=g\ hroughout long history of era-
T dication of infections, there

emerged theoretically grounded
opinion (which later received practical
confirmation) that without elimination
of the pathogen as a species in general
or maximum limit of its circulation in the
host population - not only eradication
of the disease but even reduction of its in-
cidence is impossible.

This theory was almost accepted be-
cause the most widespread diseases -
parasitoses — became the object of atten-
tion of specialists designed to deal with
epizootics and epidemics. The nature of
epizootic manifestation of these diseases
due to high contagiousness is implemen-
ted by the apparent chain handover and
distribution of «catching principle» from
a sick organism to a susceptible one on
the triple basis: the sick (the source of the
pathogen) - transmission - a sensitive
body, and further in the same way. It was
assumed that all of the infectious agents
are parasites, and environment plays no
role in the biology of all pathogens at all,
i.e. it serves only as a passive factor of
transmission. That's why there was no
doubt in the infectiousness and exoge-
nous origin of infection. The rest of the
phenomena of infectious pathology took
a back seat.

But at the same time, during the peri-
od of formation and ambitious domi-
nance of dogmas concerning the mecha-
nism of infection transmission, there have
always been enough questions and other
views expressed by the acknowledged co-

ryphaeus of epizootology, epidemiology
and microbiology. In particular, M. Ga-
maleia (1939) once remarked: «It is im-
possible to assume that throughout all the
evolution natural selection kept with per-
sistent perseverance the huge mass of mi-
crobes, if they were accidental or harm-
ful». The scientist’s view induced to more
thorough study of the ecological charac-
teristics of microorganisms.

The perception of infectious diseases
that may be caused by natural inhabitants
of the environment (which are not para-
sites but lead free lifestyle) became the
significant achievement and parity of the
national science. The basis of this idea
was the scientific work of D. Zabolotny
(1899), E. Pavlovsky (1939). At that time
the theory of natural focality of certain
diseases of animals and humans was for-
mulated [10].

The new stage of development of theo-
ry of natural focality of diseases is histori-
cally associated with V. Terskykh’s (1958)
scientific papers on sapronoses, natural
reservoirs of pathogens of which are sub-
strates of the environment [15]. Howe-
ver, as a result of destructive criticism of
L. Gromashevsky, the doctrine on sapro-
noses wasn't supported by the epizootolo-
gists and epidemiologists of that time and
was completely excluded from the scien-
tific use and discarded for many years.

The rapid development of research on
the ecology of pathogens in the environ-
ment beginning from 70-90s years of the
last century and to this day has reinforced
the doctrine of sapronoses while aligning

it with the doctrine of natural focality of
infectious diseases (V. Litvin, G. Somoyv,
V. Pushkareva, V. Belyakov, V. Makarov,
L. Kornienko and others) [5,7, 8, 11, 14, 16].

Recent achievements have allowed to
restore a parity between the two major en-
vironmental categories of contagious dis-
eases — parasitoses and sapronoses that
have great both scientific and practical
importance.

The purpose of research. Disclosure
of environmental and epizootic mecha-
nisms of sapronose infections pathogens
circulation in the northwestern Black Sea.

The subject of research - is environ-
mental epizootic patterns of existence and
circulation of pathogens of saprozoonose
infections on example erysipelas and lis-
teriosis.

MATERIALS AND METHODS

The materials of the research were: re-
porting documentation of SCVM for
1990-2012, the conception of ecological
development of agricultural production,
modern information of the world organi-
zations OIE, WHO, FAO provided in the
press [9, 12, 13, 16].

In the process of research the well-
known methods of biological, environ-
mental and epizootic studies and statisti-
cal analyzes were used.

RESEARCH RESULTS

According to current data, sapronoses
are infections caused by pathogenic sap-
rophytes.

For sapronose agents it is typical to
have two ecological phases - parasitic and
saprophytic (the ability to autonomous
existence of populations in the ecosys-
tems of soil, water and other substrates
of the environment) and environmental
specificity, which is expressed in a variety

© L.V. Perotska, V.V. Nedosekov, 2014

BETEPHHAPHA MEJHI[HHA 77

50219)/2014 15

iAdod p10Z2 Bhhid8IU 31AdV VH VVHJAXK VH V1vVvUVv3d3au avaundl jVvIvV8A



Fig. 1. Circulation of natural strains of microorganisms with minimal pathogenicity

of sudden changes in their habitat condi-
tions [6].

Among dangerous sapronoses, such
nosoforms as erysipelas and listeriosis at-
tract special attention which have zoo-
notic properties and can affect animals
and humans. The traditional epizootic
and epidemiological aspects of these in-
fections do not fit the realities of the cur-
rent level of science. Thus, it is quite un-
clear why these organisms have both
saprophytic and parasitic properties, be-
sides, it is unclear why they spread among
domestic animals but dont affect wild
animals.

So, without a thorough study of eco-
logical characteristics of those microor-
ganisms as individual species and ecosys-
tem components, their consideration will
not have essential information suitable for
the understanding of various parameters
of epizootic process.

In favor of the relevance of the raised
issues is the fact that today outdated ap-
proaches to the development of concep-
tual frameworks for measures to eradicate
and prevent infectious diseases are con-
tinued to use. Thus, the modern Ukrainian
conception on eradication of infections
includes provisions that generally do not

correspond to reality and the nature of en-
vironmental principles of the existence of
species. The destruction of the pathogen
without regarding its role in the ecosys-
tem is not successful and is almost impos-
sible. So, to put such tasks means to risk
the consequences, one of which is the
state of human health and society.

It should be noted that functioning
of living beings (their population) is con-
stantly affected by a variety of factors (bio-
tic, abiotic) that need their aggregate con-
sideration. Thus, it is important to take
into account the potential abilities of living
beings, their resistance or sensitivity to
these factors. Of particular importance
is the environmental adaptability and re-
sponses of the organism (population) to
the external environment [1-6, 8, 11].

Considering the situation in nature,
the question arises how animals survive
in the biocenosis, which holds the agent.
Understanding of this phenomenon is
achieved through a generalized analysis
of current data on the ecology of patho-
gens and environmental ecosystems.
According to these data, sapronose patho-
gens, whose typical representatives are
Erysipelothrix and Listeria. They are the
common components of natural bioceno-

ses, inhabited by dense populations of ro-
dents and ungulates, which are major
consumers of vegetation. Excessive den-
sity of these animals contributes to the
destruction of vegetation and under-
mines the ecosystem, so it includes a spe-
cial fuse, such as Listeria and erysipelas
bacillus. They are evolutionarily adapted
to prolonged circulation and survival in
the soil in the ground microbiocenoses. It
is in the soil they are in a symbiotic rela-
tionship with plants (due to the inclusion
of their root microflora) and penetrate
from the soil solution in the capillary sys-
tem of plants, moving to the end of leaf-
lets. Eating plants by animals, even dry,
leads to ingress of microorganisms in the
intestine, where there are favorable condi-
tions for mass reproduction and accumu-
lation, satisfying microorganism, as a spe-
cies, for periodic mass reproduction. An
example is the presence of erysipelatous
bacilli in the body of free-living murine
rodents that form the vector pathogen
reservoir, maintaining its circulation and
existence. This symbiotic relationship is
not broken, but saprophytes for survival
in rodent body must have special proper-
ties which prevent their destruction by
macrophages and antibodies. Thus, the
microorganisms of the soil complex, such
as Listeria and erysipelatous bacilli pri-
marily use warm-blooded animals as
a kind of incubator - accumulator that
gives these microorganisms selective ad-
vantage over other soil types. Simulta-
neously, these pathogenic microorga-
nisms with existing properties (special)
«train» the immune system of warm-
blooded animals and are a stable ecologi-
cal community, destroying alien species
for it (in the absence of these immune de-
fense) that randomly or periodically fall
into the territory of the biological com-
munity and could undermine its condi-
tion. Similarly, they also do at their home
in case of over-breeding, because the im-
mune status of the warm-blooded decline
in too dense populations. This phenome-
non occurs earlier than animals use all
the food and will die of starvation. Thus,
infectious regulation of populations of the
warm-blooded and biological community
as a whole, allows automatically to main-
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Fig. 2. The ways of agents spreading with different levels of pathogenicity

tain the composition of the ecosystem in
any phase of its periods.

Such natural strains with minimal
pathogenicity circulate in a closed circuit:
rodents - soil - plant - rodents, maintain-
ing this subsystem normal, being a neces-
sary component for the ecosystem, eco-
logical community and rodent popu-
lations (Fig. 1).

It is known that the population of the
pathogen as any species is always heteroge-
neous, providing adaptation and survival
of the species as a whole. Therefore, among
the populations of Listeria and erysipela-
tous bacillus in natural ecosystems, strains
with different levels of pathogenicity (for
all occasions) are present. The most patho-
genic of them are able to reach both hu-
mans and domestic animals due to soil and
water, plant foods and vegetable crops,
through rodents etc. In addition, they are
able to reach a person through infected
animals and products from them. Finally,
some strains possessing strong parasitic
adaptation had to continue to evolve as a
parasite for which was typical specializa-
tion expressed in species specificity.
Thanks to that fact, the particular strains
are fully adapted to parasitism in certain
types of animals or in humans (Fig. 2).

The examples are Listeria strains -
agents of antroponotic forms of listeriosis,
which are now actively circulating among
people (being transferred sexually and al-
imentary by contact), having lost connec-
tion with the ground phases of existence.
A similar phenomenon is demonstrated
by the pathogenic strains of swine, which
turned into explicit parasites and circu-
late exclusively among pigs as agents of
septic infections. These agents are still
likely to leave properties to short-term
survival in the environment that would
give them the advantage of a wide range
of ways and factors of transmission to
warm-blooded host, in case of activation
of its population immunity.

Summing up the given data on envi-
ronmental and epizootic gradation of
strains in monospecies populations of
saprophytic agents, it is possible to un-
derstand and explain all the problematic
aspects of modern development proces-
ses of epizootic and epidemic situations
with erysipelas and listeriosis. Taking
into account the fact that their highly
pathogenic strains adapted to animals
and humans have lost dependence on
natural mechanisms of regulation and
became purely parasitic, it is possible to

Ly
review the status and structure of the
various reservoirs, sources, factors and
modes of transmission of agents both in
nature and in the stockbreeding and soci-
ety, while detailing precisely ways and
sources of human infection.

CONCLUSIONS

1. Epizootic aspects of circulation of
saprozoonotic infections pathogens, in-
cluding Listeria and Erysipelothrix, are
based on complex multilevel mecha-
nisms of their environmental adaptation
to living in biocenoses of different levels
of organization, state and composition
of which determine the circles of circula-
tion and their components.

2. Natural strains in stable primary
biocenoses circulate in chains by type -
rodents-soil-plants-rodents.

3. Strains with high parasitic adapta-
tion have stable pathogenicity, but do not
lose the ability to saprophytic existence,
therefore, form a universal range of circu-
lation, including soil and root communi-
ties, and warm-blooded animals.

4. Purely parasitic strains are hardly
capable of saprophytic existence and form
only infectious circles of circulation, ba-
sed on direct transmission from infected
to intact animals.

5. The processes of adaptive adjust-
ment of strains are constant and dynami-
cally variable.
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Ekonoro-enizooTosnoriyHi 0co6nueocTi ca-
NPOHO3HMX iHeKLin (Ha Nnpuknaai 6ewwmxu Ta
nicrepioay). /1.B. lNepovjbka, B.B. Hegocexos

lNpencTaBneHo acnekTvi LMpKynsuii 36yaHvKiB
CanpoHO3HWX iHEKL B BioLieH03ax; BCTAHOBIEHO,
LLO LLITAMU 3 BUCOKMM PIBHEM NapasuTVU4HOI aganTa-
Lii MatoTb CTabirbHy NaTOreHHICTb | He BTpavatoTb
30aTHOCTI [0 CanpomiTHOrO iCHYBaHHSsI, HaTOMICTb
CyTO MapasuTWyHi LUTamn ¢hopMytoTb fuLLe iHKek-
LirHi Kona umpKynsuii. Mpouecn agantaviiHoro npu-
CTOCYBaHHS! LLTaMIB € NOCTIAHAMM 1 AUHAMIYHO 3MiH-

HUMW.

OKOJI0ro-anmu300TONOrMYECKNE OCOGEHHOC-
TN CanpPOHO3HbIX MH(PEKLUUI (Ha NpUMepe PoXu
1 nuctepuo3sa). /1.B. [MepoLkas, B.B. Hegocexos

lNpencTaBneHbl acnekTbl LMPKYNaumun Bo3oy-
ouTenen canpoHO3HbIX MHEKLUMI B BMOLEHO3AX;
YCTaHOBJIEHO, YTO LUTAMMbl C BbICOKAM YPOBHEM
napasuTU4ECKO apanTauuy BnapelT CTabuiib-
HOW NMaTOreHHOCTHIO U He YTpayMBatoT CrOCOBHOC-
TV K canpoUTHOMY CyLLIECTBOBAHWIO, B TO BPEMS
KaK WCKIIOYUTENbHO MapasuTU4eckue LUTamMbl
hopMMpPYIOT TONMBKO UHIPEKLMOHHBIE KPYrU LIMPKY-
naumu. Mpoueccs! agantauyoHHoro npucnocobne-
HWS LUTAMMOB SBJIALOTCS MOCTOSHHBIMU U AVHAMU-
YECKN MEHSOLLMMUCS. )
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CTBOPEHHS ROJIERIIT TPOMICI0BO MEPCIERTHBHIX MPOBIOTIYHUX
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JIOBO «IIp06iOTHK» (HOCTIBHO —
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' TepMiHOM i B Ijeil 9ac BUKOPIC-
TOBYETbCA /I HaliMeHyBaHHA OakTepilt,

AKi 671aTOTBOPHO BIUIMBAIOTH Ha JIIOfieN i
tBapuH [7]. Tepmin 3ampomonyBamu B
1965 p. yueni Jlinni ta Crinnyenn - Ha
nporuBary aHrubiotukam. KoHuermiro
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npobiorykiB Ha moyarky XX CT. BU3Ha-
4yyB L.I. Meynnkos. Bin BucyHys Teopito
Ipo Te, Mo 6akTepii MONIOYHOI KUCIOTH
CIIPVSIIOTH IOIIIIIEHHIO 3J0POB’sl 1 0B-
FOMTTI0. 3 YacoM BOHa HabyBaja jemai
Oi/IPIIOrO MONIVPEHHS, BUK/IMKAIOYM iH-
Tepec y CBiTi HayKM 11 cepef MPaKTHUKiB.
Huni six mpo6ioTnyHi Haitbinpu mo-
IIVPeHi ITaMM TaKTo- 71 6idigobakTepiit.
[Tpemapaty, cTBOpeHi Ha OCHOBi LUX Mi-
KPOOpraHisMiB, 671aTOTBOPHO BIIMBAIOTH
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