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THE STATE OF NATURAL LEPTOSPIROSIS CELLS ACTIVITY AND FUNCTIONING IN
THE DRY STEPPE ZONE OF THE NORTHWEST BLACK SEA REGION
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1. Introduction

Steppe zones of Eurasia are located from Hungary
to Transbaikal and North-Eastern provinces of China,
forming a continuous strip from 150 km (Hungarian
Puszta) to 600 km (Kazakhstan) wide [1]. Till the begin-
ning of the XX™ century the whole area was almost tree-
less, but covered with low grass, predominantly gramine-
ous plants that could tolerate occasional drought. Primary-
steppe plant community consisted not only of gramineous
plants, but also of various species of wormwood, ephem-
erous and xerophilous plants with powerful rootstocks (po-
tato, succulent roots) [1]. Steppe plants tissue is "rich" in
cellulose with a limited content of tannins and saponins,
which contributes to their rapid soil utilization and to the
intensive circulation of biogenic compounds [1]. The zonal
steppe soils are notable for predomination of common
chernozem with high and very high fertility potential,
which southward gradually change into brown and alka-
line soils of loamy clay type [1]. Volumes of humidity
within Eurasian steppe zone range from 280 to 500 mm
per year. Yearly average temperatures in different parts of
the steppe zone vary greatly, with the total amplitude of
winter and summer temperatures exceeding 70 °C [2].

A big amount of plant food and its long-term stor-
age after natural drying up is the main condition for the ex-
istence of the faunal biodiversity of the steppe and savan-
nah biomes of the world that are characterized by a wide
variety of species of ungulates and rodents [2]. High densi-
ty of the latter stipulates the appropriate existence of com-
plex parasite-coenotic systems that can effectively main-
tain the stability of ecosystems through rapid response to
their biotic components of higher order (birds and mam-
mals) [2]. The structural-trivial organization of parasite-

coens of steppe ecosystems is evolutionary adapted to the
climatic, soil, landscape and biotic peculiarities of local ar-
eas, organically combining microbial excitants, arthro-
pods, plants and animals [2]. Thus, typical for the steppe
areas are multi-range circulations of pathogens in chains
"animal-soil-plant-animal" additionally including carrying
agents (acarians and insects), disseminators (birds, preda-
tors) and reserve objects of pathogen experience (soil one-
celled protozoa, amoeba, algae) [2].

There are a certain number of pathogens of naturally
infectious diseases; the most characteristic of the steppe are-
as is bacteriosis pathogens — anthrax, emphysema carbuncle,
tularaemia, listerellosis, pasteurellosis, enteral yersiniosis
and zoonoatic plague. There are also numerous viroses — ra-
bies, haemorrhagic fever, tick-borne encephalitis, compli-
cated by the spread of rickettsiosis and clamidiosis and
blood-parasitic infections [3]. The ecology of these patho-
gens and the ecological-epizootic aspects of disease mani-
festations caused by them are closely linked to the biotic and
abiotic substances of local ecosystems and act as compo-
nents of the mechanisms of their self-regulation [3]. Among
the "steppe™ pathogens of natural infections there are usually
no waterleaf microorganisms, whose ecology involves
compulsory circulation through natural reservoirs, aquatic
and semi-aquatic animals. Leptospira microorganisms are
typical representatives of such evident waterleaf-micro-
organisms; their habitats are represented by slowly running
freshwater reservoirs within the tropics, subtropics, steppe,
forest and tundra zones [3]. The natural circulation condi-
tions for leptospira in the steppe, desert, semi-desert are un-
favorable, but the massive manifestations of leptospirosis
among domestic, synanthropic and wild animals in the Black
Sea steppes indicate the possibility of such a circulation.
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2. Literature review

To studying of questions of natural leptospirosis
cells activity and functioning are devoted works of foreign
and local scientists: A. M. Yeryna [1], V. S. Mordkovich
[2], O. V. Vasylyuk, A. V. Yena, A. A. Kuzemkova [3],
N. P. Naumov [4], Havura V. V., Oleksenko O. V. [5],
Oleksenko O. V. [6], V. V. Tarasova [7], A. B. Ruchyn [8],
I. V. Nakonechny, V. V. Serebryakov [9].

In their works they study methodological princi-
ples of statistical modeling and forecasting of socio-
economic phenomena, various modifications of dynam-
ics models, structure and relationships, conditions of ad-
aptation to the specific objects of modeling. Publications
are devoted to the complex research of ecology of patho-
gens of naturally — concentrated infections and their
functional roles in ecosystems in the south of Ukraine.
According to the results of years of researches, the au-
thors established patterns of formation and functioning of
infection cells of natural nozoforms. Our research is de-
voted to the ecological role of rodents in the territory of
dry steppe zone of the north-western Black Sea coast.

3. Aim and research problems

The aim of the article is to study the structural and
functional organization of leptospirosis cells, existing on
the territory of mosaic agricultural landscapes of North-
west Black Sea coast.

Research problems:

1. To study and reveal ecological, biotopical and
biocenotical features of different types of leptospirosis
cells, that function in a mosaic agricultural landscapes of
the region.

2.To set the structural organization of different
types of leptospirosis cells in the territory of the steppe
zone of the North-West Black Sea.

3. To investigate the functional organization of
natural cells.

4. To find out the ecological role of leptospirosis
cells, functioning as a part of the field agro-ecosystems
in the region.

5. To find out the ecological role of leptospirosis
cells, functioning as a part of the field agro-ecosystems
of the region.

6. To investigate the functional organization of
natural, synantropic, mixed and farm cells.

The ecology of leptospira and its enzootic circula-
tion on the territory of the arid-steppe zone are analyzed.
As the model territory we have chosen a few plots of the
dry steppe type in the interstream area between the Firth
of Tiligul and the Firth of Berezan, Mykolayiv region,
Ukraine.

4, Functional organization of leptospirosis cells
in the steppe zone of the North-West Black Sea coast

The factual data used in the article are mainly the
results of our field, laboratory and analytical research.
We also used some retrospective data: archives, reviews,
and research works. A contrastive analysis was conduct-
ed to compare the newest factual information, actual re-
search results with the historical data, which helped to
establish the basic regional peculiarities of the survey
target as well as the dynamics of its changes in the spe-
cific, biocoenotic and landscape characteristics of the
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model territory. During our research (2014-2015)
23 routes with the total length of over 76 km were made;
zoological, environmental, epizootic, landform and bio-
tope characteristics were investigated within the dry
steppe (coastal) strip of territory between the Tiligul and
the Berezan estuaries of the river Dnieper.

The current investigation was based on an inte-
grated approach combining general biological and specif-
ic scientific methods. The peculiar character of the inves-
tigation determined the application of field techniques
and laboratory-based (serological) methods founded on
standard, conventional techniques [4]. The primary fac-
tual data regarding the epizootic situation have been ob-
tained owing to laboratory inspection of the animals for
leptospirosis with due consideration of inspection record
of the state of different habitats in their seasonal and per-
ennial variability.

To record primary accounting data on the species,
absolute and relative density of rodents we used two
main methods: the belt transect technique and the sample
plot (area) technique [4]. All the recorded digital data
were processed automatically on a PC using the software
package “Excel — 2000/Statistics”. Additionally, certain
computer calculations were carried out on the basis of
correlation, dispersion, factor and cluster analysis using
the software package “Excel — 2000 — Analysis” [4].

The territory of the dry steppe strip of the North-
west Black Sea region is heterogeneous by climatic and
landscape conditions, which in some specified sense de-
termines the potential and activity of the local natural in-
fections cells, concentrated there. The process of steppes’
transforming into the field agricultural landscapes re-
quired creating numerous tree belt areas and artificial
reservoirs as drinking places for domestic animals that
created favorable conditions for the emergence and exist-
ence of the newest faunal clumps of the field type within
the zonal steppe. Today, along with the indigenous spe-
cies of the steppe zone and transpalaearctic habiti there is
a variety of newer species in their structure that were
previously absent — forest species of voles of the Cleo-
thrionomis genus, water rat Arvicola terrestis, field
mouse Apodemus agrarius, wild boar Sus scrofa, roe
deer Capreolus capreolus, raccoon dog Nyctereutes pro-
cyonoides. Accordingly, rather rapid landscaping and
faunal transformation of steppes into a mosaic agricultur-
al landscape resulted in a disturbance of the parasite-
coenotic complexes, locally “closed” in mammals and ra-
ther characteristic for the given territory. One of the
components of the local parasite community is leptospi-
roses that all over the Northern Black Sea Area have long
conditioned locally enzootic circulation involving wet-
land, bottomland, valley and ravine forest habitats. The
latter are location centers of specific intrazonal mammals
and also provide the saprophytic phase of leptospirosis
circulating.

Leptospiroses on the territory of the steppe zone in
the Southern Ukraine were widely studied at the end of
last century [5]. The investigations proved the existence of
numerous Leptospira hosts that can generally be divided
into two main groups. The first is represented by wild
(exanthropic) species, the second — by domestic species
that are respectively the strain carriers of Leptospira,
which is allochthonous for the environment of the research
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zones. To assess the situation objectively it seems evident
that we should point out a third group — synantropic
species that are ecologically more closely related to human
settlements and objects of animal breeding.

We have used the above mentioned survey results
as primary data in our investigation to conduct a
comparative analytical generalization based on newer
materials. For this purpose in 2014-2015 we syste-
matically studied the state of natural leptospirosis cells
activity and recorded their activity rates on the territory
of dry steppe zone of the coastal strip between the Tiligul
and Berezan Estuaries on the territory of the Mykolaiv
region. Our main survey target was field mouse-like
rodents and domestic animals.

Even the first comparative generalization of the
statistics regarding the agricultural production of the
research area in 1991, 2003 and 2014 indicated very
significant changes in the socio-economic existence con-
ditions of the rural population of the region and tangible
changes in the structure of the agricultural production.
Thus, the main branch of agricultural production appeared
the crop production, whose cropping capacity is nowadays
10-18 % higher than in the 90's of last century, con-
sidering the 3-5 % reduction of tillable acreage. The main
characteristic feature of the farming proved to be the
commanding leadership of two crops — winter wheat
and sunflower, occupying 82.3 % of the tillable acreage
in Table 1.

Table 1
Acreage indicators under different crops
Total crop area, Winter crops sown, thous. ha. | Sunflower sown, thous. ha. | Spring barley sown, thous. ha.
Years thous. ha. Total % of the total Total % of the total Total % of the total
crop area crop area crop area
2014 3048,8 2099 59,5 949,8 26,9 307,8 87
2015 2295,2 949,8 26,9 1345,4 38 700 19,85

The livestock sector, on the contrary, has sharply
lost its positions and at the present time is represented
only by small amounts of animals owned by farmers (25—
50 cattle heads) and owned by the private sector (2—
3 cattle heads per one farm) in Table 2.

Under these conditions, in crop rotations the sowing
of permanent forage grasses and corn is almost absent;
much of straw and other stubble weeds is not stored up as
food reserve, but is immediately ploughed into the soil. All
that essentially reduced anthropogenic and purely
agronomical pressure on the environment of the research

area and respectively changed the existence conditions of
natural Leptospira hosts — mouse-like rodents.

The long-term research records of density indices
of mouse-like rodents in the fields of the research area are
shown in Table 3. For objectivity’s sake we analyzed the
averaged number of inhabited rodents’ holes, related to the
habitat type, registered within 1 ha of area and relevant for
November 1 of each year. Such a manner was used to
record the survey results of the previous years, which
naturally determined the procedure of recording our own
results in Table 3.

Table 2

Number of serologically investigated domestic animals in the North-West Black Sea Region

Including cattle Including pigs Including horses
Total Amon Total num-{ Amon Total num- Amon
amount of |Total number 9 |96 of posi- 9 196 of posi-|  ber 9 106 of posi-
Years . them posi-| . ber of sam-them posi-| .. them posi-| ..
samples in- | of samples |,. tive sam- . . tive sam- | of samples| .. tive sam-
. . . tive sam- ples inves- | tive sam- - .| tive sam-
vestigated | investigated ples . ples investi- ples
ples tigated ples gated ples
2014 543 253 32 12,64 161 92 57,1 10 2 20
2015 637 459 78 17 154 94 61 37 9 24,3
Note: developed by the auther
Table 3

Calculated density indices of mouse-like rodents’ burrows (without details about the species) in the biotopically various
plots of the mosaic agricultural landscapes

Years Presence of burrows per 1 ha. on November 1

Winter crop Stubble field Forest belts Ravine slopes | Virgin plots Fallows
1991 19,3+2,7 78,3+6,1 56,6+14,5 9,1+£3,0 14,845,2 23,5+7,9
1996 12,9+3,4 519+53,8 103,3+24,2 13,1+5,2 23,1+7,2 48,8+8.6
2002 29,5+1,9 67,1£9.0 72,4+4.6 23,1+£2.8 19,7+4,1 39,2451
2005 97,6+26,7 170,5+11,4 61,2432 27,4421 21,2445 36,1+3,9
2010 19,1+2 4 54,6£8,1 79,4+11,1 15,1£3,6 16,8+2,7 25,3+4,6
2014 — 11,3+3,1 17,5+7,2 8,1+3,0 11,1£2,4 16,7+3,1
2015 — 15,842.4 19,1427 8,942.6 12,4432 18,3440

Note: developed by the auther
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The comparative results of the density indices of
mouse-like rodents in the field areas during 1991-2015
testify to conspicuous differences referring to the
existence conditions of the Leptospira carriers in the field
agricultural landscapes. The principal difference consists
in normalizing agro-technical measures that in the 90’s of
the last century had the non-systemic character and
provoked the formation and propagation of densest
rodents’ populations, namely common voles’ (Microtus
arvalis) ones on the cutover fields. Late summer and
autumn improvements of the existence conditions for the
existence and reproduction of voles naturally conditioned
their mass migration to the winter crop fields, which
resulted in their severe marauding. That factor is
manifested in the general density indices of rodents, but
such migration hazards for winter crops are minimized
due to the summer-autumn drought in 2014 and 2015 and
accordingly due to the crop failure. Under these terms,
owing to the failure of cultivating extremely dry soil,
most stubble fields were ploughed in October and
November, but high concentration of rodents in the fields
was not revealed.

Thus, during 1991-2015 the agro-technical factor
gradually became particularly significant and at the
present time it has become decisive in connection with
the state of field populations of mouse-like rodents. The
given conclusion is also confirmed by the relative
stability of the density of rodent burrows in the tree belt
areas, virgin and ravine areas that previously served as
important temporary reservation. Undoubtedly, this
function in the above mentioned habitats remained
unchanged, but the volumes of temporary, yet extremely
powerful rodents’ reservation have undergone significant
changes. In the 90°’s during a short critical period of
rodents’ living (from the stubble cultivation to the winter
crop emergence) the capacity of reservation was
accompanied by an absolute feeding imbalance of virgin
habitats. However, in recent years there has been

surveyed a veritable ecotopic reservation when only a
small part of the population permanently exists in
habitats without changing their autoregulation status. The
overall conclusion is quite obvious — with the intro-
duction of intensive farming technologies that require
strict observance of time concerning certain types of
cultural operations, the conditions for unanticipated
propagation of mouse-like rodents and for their mig-
rations to winter crop fields disappear. Therefore, in
original ecotopes, such as tree belt areas, ravine and
virgin areas, there exist only sparsely populated groups
of rodents, whose numbers are all the year round limited
by habitat feeding potential. Suchlike populations do not
pose any serious migration hazard, which genuinely
protects winter crops due to the lack of reservation
accumulations of rodents and also, theoretically, strictly
controls the formation of active epizootic cells and the
corresponding source of the infectious agent.

For detailed verification of theoretical conclu-
sions concerning the elimination of epizootic strain of
Leptospira natural circulation under the existing condi-
tions of agricultural production, the laboratory examina-
tion (serological survey) of mouse-like rodents was car-
ried out during the autumn of 2014 and 2015. The goal
of the laboratory investigation was to test blood serum
samples (native and preserved on bibulous paper) for
specific antibodies. The samples were examined by the
use of a microscopic agglutination test (MAT) and lysis
test. Serum dilution used in the preliminary examina-
tion was 1:25. Cultures of 4 reference strains of L. po-
lonica serovar Sejroe (strain 493 Poland); Kabura
serovar Hebdomadis (strain Kabura); serovar Grippo-
typhosa (strain Moskva V); Copenhageni serovar Ic-
terohaemorrhagiae (strain M 20). The results of the se-
rological screening of rodents from biotopically differ-
ent parts of the territory between the Tiligul and Bere-
zan Estuaries, carried out in the autumn of 2014 and
2015, are presented in Table 4.

Table 4

Number of field mouse-like rodents serum samples demonstrating antibodies against Leptospira of 6 serogroups

Total Number of positive samples with titre 1:25 and higher
Biotopes number of | Rodent species Sejroe  |Hebdomadis S:t?g:a; Icterrt(])gg;mor Mixed

samples n % n % n % n % n %

Stubble crop 117 Field mouse — — — — 7 6,0 | - — 2 1,7

field 23 Steppe mouse 3 [130] - — — — — — — —
Sunfslgé\?:r'iiel g 8 Steppemouse | 5 62| - | - | - | - | - | - | 1 | 12
Winter crops 207 Field mouse — — — — 9 4,3 1 0,48 2 0,96

Forest belts 32 Field mouse — — — — 2 |625] 1 3,1 — —
37 Field mouse — — — — — — — — 2 5,4

Virgin plots 17 Steppe 3 3 B B B B 3 B 3 3

mouse
2 species/
Total 514 35 positive 8 15| - - 18 [ 35| 2 0,4 7 1,4
samples, or 6,8 %

5. Research results and discussion

Leptospirosis — a particularly dangerous, natural-
zoonotic infection, caused by the pathogenic species of
Leptospira interrogans, which parasitism in mammals
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causes severe lesions of systems and organs (most often —
kidneys and liver), accompanied by signs of jaundice, fe-
ver and hematuria [6]. Essentially, under the name lepto-
spirosis they understand a group of infections, quite dif-
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ferent in the epidemic, pathogenic and clinical meaning,
caused morphologically and systematically by close mi-
croorganisms of Leptospira [6], that are trans-
mitted by alimentary, contact and aspiration ways and are
characterized by fever, myalgia, scleritis, renal, liver,
central nervous system, in some cases jaundice and hem-
orrhagic syndrome [7]. International classifier of Diseas-
es (7-10 views) [7] retains distribution of lepto-
spirosis according to the specific pathogen — icterohaem-
orrhagiae, grippotyphosa, hebdomadis, canicola more.
Under this scheme (ICD-10) clinical signs of lepto-
spirosis are defined as A27.0 with the presence of icteric
forms as A27.8 with anicteric forms and A27.9 with
forms of unspecified cases of leptospirosis [8].

Morphologically Leptospira have spinning and
spiral-meandering shapes, length from 6-24 to 34-40 mic-
rons and 0.3-0.5 microns of thickness, which shows
typically hydrophilic micro-organisms, best adapted to the
existence and active motility in liquid medium. The ends of
microbes of leptospira are usually bent in the form of hooks,
used in their morphological differentiation from other
winding forms of microorganisms [8].

Under the electronic microscope in leptospira
cells was revealed the presence of spiral proto plasma
cylinder, coated with glycopeptide membrane. The whole
leptospira is also covered with surface membrane;
between it and cytoplasmic cover (inner membrane) there
are two flagella, known as "axial threads". Each of them
is attached to the basal body and intertwined with proto
plasma cylinder but free ends are in the middle of the
cell. Because of this specific cell structure of leptospira
walls, they badly perceive aniline colors, so they are
subjected to microscopy in a native culture, looking
through in a dark field microscope view. Plain living
organisms reflect light well and have thin and actively
moving convoluted silver shapes [8].

In general epizootic terms the source of pathogenic
leptospira is representatives of the "classic triad" — sick
animals, carriers and convalescents. Allotment of infekta
from the organism of clinically sick animals is observed
with all excreta, in carriers — mainly with urine, which is
associated with the pathogen localization exclusively in
kidneys [8].

Spreading of the disease. Leptospira are orga-
nisms, whose existence is closely related to the po-
pulations of their natural host — common species of
rodents, insectivores, omnivores and carnivores [9].
Therefore, animals and humans, influenced by these
infectious parasitic diseases are recorded in all continents
except Antarctica. Recent decades leptospirosis hold (in
epidemic plan) undisputed leadership in the world among
the most common zoonotic infectious diseases [9].
Traditionally high levels of stress of epidemic and
epizootic situation of leptospirosis are mostly typical for
middle and subtropical latitudes of the Northern and
Southern hemispheres. Some areas with high population
of leptospirosis are also in the area of tropical latitudes,
mostly in Southeast Asia [9].

Stably high rates of disease intensity are kept in
such populous countries as India, China, Japan, South
Korea, East and West Coast of Africa, Central and South
America, some countries of the Mediterranean and the
Balkans [9]. The leptospirosis remains quite problematic

in Europe. All this gives grounds to experts to declare in
2014 that the last decade of leptospirosis in the world
killed far more people than the viral hepatitis. In severe
cases and in ones of acute manifestation of leptospirosis
even in the EU countries lethal consequences could reach
more than in 56 %. Equally relevant is leptospirosis of
farm animals, which has a significant and uneven
distribution in the world, while "...polihamic etiological
structure of infections and adaptation of leptospira
feature greatly complicate diagnosis and limit the success
of disease control measures”. High rates of current
intensity of leptospirosis in cattle and pig farming in
Europe allow according to the level of socio-economic
importance to equate this nozoform to such diseases as
tuberculosis and brucellosis, which resulted in the middle
of the last century in huge economic losses [9]. During
20002015 acute leptospirosis epizootic situation with
farm animals was observed in Argentina, Brazil, Panama,
Mexico, Germany, Hungary, the Netherlands, Great
Britain, Poland, Bulgaria, in many African countries.
Significant spread of leptospirosis among cattle is held in
the Southern US states, Canadian West coast, the East
coast of Australia, in the coastal areas of New Zealand.
Clinically expressed cases of leptospirosis of swine,
horses, dogs, cats and fur animals took place during the
1990-2010. In large volumes they are recorded in the
US, Canada, Japan, China and numerous South-East
Asian countries. Sporadic and local outbreaks destruction
of sheep and goats are fixed in Southeastern Iraqg, Turkey
and some provinces of Iran, Afghanistan, India, in the
Sahel area and the Balkans [10]. The territory of Ukraine
has always been and remains quite uneven in the
epidemic and epizootic manifestation of leptospirosis -
the highest level of epidemic intensity (on the border
3,5-6,0/100 thousand. population) are traditionally
characteristic for the Dnieper area, the least (0,1-
0,3/100,000 population) are dominated in purely steppe
regions of Southern regions. Over the last 25 years
Ukraine's average level of intensity is ranging from 3.2 to
6.7/100 thousand population [10], so leptospirosis has
become the most common infection disease with a high
percentage of severe clinical forms and mortality
(ranging from 3 to 64 %). Only in the last decade the
cases and outbreaks have occurred in Zakarpattia,
Kirovohrad, Vinnytsia, Mykolaiv, Rivne, Ternopil and
Ivano-Frankivsk regions. The highest epizootic and
epidemic threat of leptospirosis is held in areas along the
river valleys of central and Southern regions of the
country. As for the Mykolayiv region, the epidemic
manifestation of leptospirosis always had strong perfor-
mance in the valley and Southern Bug in Mykolayiv.
Since the early 80s of the last century it was maintained
the natural high activity center, located within
Domanivsky area, periodically epizootic natural — farm
foci of leptospirosis of mixed type are getting activity in
the Eastern and Northern areas [10].

Etiology. Leptospirosis of animals and humans is
caused by specific pathogens species of Leptospira
interrogans, genus Leptospira, family Leptospirae, from
the link Spirohaetales. In Berg determinants of bacteria
edition 1997, Leptospira is included in the group of
spirochetes, which generally combines 8 families —
Borrelia, Brachyspira, Cristispira, Leptonema, Lepto-
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spira, Serpulina, Spirochaeta, Treponema. Leptospira
genus comprises ten species — L. biflexa, L. borgpeter-
senii, L. inadai, L. interrogans, L. meyeri, L. noguchii,
L.parva, L. santarosai, L. weilii, L. wolbachii. Until the
available time they have a rather vague ecological status
and obviously unknown pathogenic potential, so many
researchers tend to share these views for two groups, or
specific eco-systems, the first of which — L. interrogans
combines parasitic (pathogenic) leptospira, and the se-
cond — saprophytic (apathogens) L. biflexa [10]. Taxo-
nomic criteria for the classification of strains of lepto-
spira at intraspecific level serve their antigenic specifici-
ty — point of accounting of each serovar (serotype) from
a related antigenically — it is a difference of 10 units titer.
Closely related serovars (with a difference of 10-20 units
titer) are summarized in serogroups. Despite some
differences in relation to human all members of the
species L. interrogans are potentially dangerous, Al-
though the greatest importance is hold by representatives
L. icterohaemorrhagiae, L. grippotyphosa, L. pomona,
L. tarassovi, L. canicola, L. hebdomadis. To continuous
parasitizing in the body of animals have adapted only
some strains of small group of species — adapted
leptospira 15-20 serovars s 7-10 serogroups, although
there is always the potential danger from the side of
strains of other serogroups [10].

The main factors of pathogenicity of leptospira
species L. interrogans is an invasive ability and resistance to
phagocytosis, but their main destructive role at parasites in
the body is caused by the high level of antigenic stimulation
and mechanical destruction of endothelial cells of capil-
laries. Factor of direct virulence of leptospira strain is the
ability of the last to synthesize exotoxin, hemolysin, fib-
rinolysin, plasmocoagulase and hyalurolidase. Thanks to the
last, leptospira parasites in tissues of the body causes local
and systemic hemorrhage, numerous small necrotic forma-
tions in the liver, kidney, spleen, on the surface of the
mucous membranes and skin thickness. In this case lipo-
glycoproteid of cell wall (cell of microorganism) is syn-
thesized in excessive quantities and is included into the
cytoplasmic membrane of the host cell. The factor of inva-
sive activity causes penetration of leptospira through the
mucous membranes, wounds, scratched skin and even
through coherent, but macerated skin. Pathogens initially
penetrate into the lymphatic vessels, and then — in the blood-
stream, so dissemination of the body and of parenchymal
organs occurs exclusively through hematogenous [10].

The obtained results seem to be curious and
highly informative. The total number of positive serum
samples equals 6.8 %, which is twice higher than the

overall average seropositiveness indicators concerning
field rodents in the Mykolaiv region during 1991-2008
[10]. In addition, only two species of rodents: field
mouse and steppe mouse were investigated, the former
inhabits open bioptopes of low-populated forest belts and
virgin plots (primary reservations of species), the latter
inhabits the undeveloped stubble crop and sunflower
fields, with primary reservations being virgin areas near
forest belts and brushwoods. A sample error is likely to
occur in the investigation due to the absence of species
collecting, because in fact the research material used was
the dead bodies of rodents, collected on the ground
surface after agro-technical measures were undertaken.
Unfortunately, the seropositivity of other species of
rodents: wood mouse (Apodemus sylvaticus), wild house-
mouse (Mus musculus L.), rat (Rattus), and also
insectivorous red-toothed shrew (Sorex) and musk white-
toothed shrew (Crocidura) remained unexamined.

Despite the above mentioned restrictions in the
study, the positiveness of serological survey clearly
confirms host-dependence of Leptospira, field mouse
demonstrates the dominating number of antibodies to its
typical parasite — Leptospira Grippotyphosa, steppe
mouse — to Leptospira Sejroe, antibodies to Leptospira
Icterohaemorrhagiae were detected in small amount.
Among seropositive samples that revealed mixed anti-
bodies the combination Grippotyphosa + Icterohaemorr-
hagiae, common for field mouse was prevalent. It is
noteworthy that antibodies to Leptospira Hebdomadis,
typical of house-mouse, were not detected even in cross
titers, which are quite probable for such low serum
dilutions.

6. Conclusions

1. In tessellated structure of field habitats the most
numerous mammal species, which are mouse-like ro-
dents, determine the etiological factor and the activity of
Leptospira natural circulation.

2. Despite modern agro-technical limitations of
the number and density of field mouse and steppe mouse
populations in the conditions of dry steppe territory
between the Tiligul and Berezan Estuaries, these rodents
save and maintain a stable circulation of mono-host,
species-adapted Leptospira strains of 3 serogroups (Grip-
potyphosa, Sejroe, Icterohaemorrhagiae).

Prospects for further research lie in disclosing
and experimental modelling of circulation mechanisms
of Leptospira on the territory whose conditions do not
allow realization of the extra-organismic (saprophytic)
phase of the these microorganisms’ existence.

References
1. Vasylyuk, O. V. Ostanni stepy Ukrai'ny: buty chy ne buty? [Last steppes of Ukraine: to be or not to be?] [Text] /
O. V. Vasylyuk, A. V. Yena, A. A. Kuzemkova et. al.; O. P. Burkovskyi (Ed.). — Kyiv, 2013. — 44 p.
2. Mordkovich, V. S. Stepnye ecosistemy [Steppe ecosystems] [Text] / V. S. Mordkovich. — Novosibirsk: Academic Publish-

ing House "Geo", 2014. — 244 p.

3. Ruchyn, A. B. Ekologiya populyatsy i soobshestv [Ecology of populations and communities] [Text] / A. B. Ruchyn. —

Moscow: Academy, 2006. — 352 p.

4. Naumov, N. P. Ekologiya zhyvotnyh [Ecology of animals] [Text] / N. P. Naumov. — Moscow: Science, 1963. — 619 p.
5. Oleksenko, O. V. Zakonomirnosti epidemichnogo protsesu leptospirozu v Ukraini [Mechanisms of the leptospirosis epi-
demic process in Ukraine] [Text] / O. V. Oleksenko // Coliection of scientific works of staff member of P. L. Shupyk NMAPE. —

2004. — Vol. 1. — P. 690-694.

30




Scientific Journal «ScienceRise:Biological Science» Nel(4)2017

6. Havura, V. V. Evolutsiya epidemichnogo protsessu leptospirozu v Pivnichnomu regioni Ukrainy [The evolution of the lep-
tospirosis epidemic process in the Northern region of Ukraine] [Text] / V. V. Havura, O. V. Oleksenko // Medication in Ukraine. —
2003. — Issue 7-8. — P. 51-52.

7. Tarasova, V. V. Ekologichna statystyka [Environmental statistics] [Text] / V. V. Tarasova. — Kyiv: Center of educational
literature, 2008. — 392 p.

8. Yerina, A. M. Statystychne modeluvannya ta prognozuvannya [Statistical modelling and forecasting] [Text] /
A. M. Yeryna. — Kyiv: KNEU, 2001. — 170 p.

9. Nakonechny, I. V. Vozbuditeli prirodnyh infektsiy v ekosistemah yuga Ukrainy [Natural infectious agents in southern eco-
systems of Ukraine] [Text] / I. V. Nakonechny, V. V. Serebryakov. — Kyiv: Tofi Kime, 2012. — 225 p.

10. Description — Introduction [Electronic resource]. — Global Historical Climatology Network-Daily. — 2009. — Available at:
https://www.ncdc.noaa.gov/oa/climate/ghcn-daily

Pexomenoosano do nybrixayii 0-p 6ion. nayk Haxoneunuii I. B.
Jlama nHaoxoooxcenus pykonucy 24.01.2017

Sushko Svitlana, Postgraduate student, Department of biology and ecology, V. O. Sukhomlynsky Mykolaiv national
University, Nikolska str., 24, Nikolaev, Ukraine, 54030
E-mail: suhko_sv@mail.ru

YK 504.622:663.1 + 581.6
DOI: 10.15587/2519-8025.2017.94052

AHAJII3 BIOJIOI'TYHUX CITIOCOBIB BI/IHOBJIEHHSA HA®TO3ABPY/JHEHUX
IPYHTIB

© JI. 3. llleBunk, O. I. Pomanok

Y emammi npoananizosano ma o6rpynmosano nepcnekmusu Cy4acHux 0iono2iuHux memooi i0HO8NeHHA Hagh-
mosabpyonenux rpyumis. Hasedeno ocnoemi nioxoou 0o 30ilichenns Oiopemediayii. Ilokaszano, wo Haubdinbu
€KOJI02IUHO OEe3NeUHUM, eKOHOMIUYHO GUCIOHUM MEmOOOM BIOHOGIEHHS HAPMO3a0pyOHeHuUX IPYHmMie € gimope-
mediayisn. Poszensinymo memoou ¢pimopemediayii HagpmozadpyOHeHux 2pyHmis, 6Ka3aHo HAUOLIbUL epeKmueHi
pocrunu-pemedianmu. Q62pynmosano 0oyinbHicmo imopemediayii MexHO2eHHUX HAQMO3abpYOHEHUX ePYHMIE
3 UKOPUCIAHHAM 0EPeBHUX AKMUHOPUSHUX POCTIUH

Knrouosi cnosa: nagmosabpyoneni rpywmu, 6biopemediayis, imopemediayisi, MIKpOOp2anizmu-Hagmoode-

CMPYKMopu, poCIuHu-pemedianmu, 0ecpaoayis 3emenb, GIOHOGNIEeHHS 2PYHINIE

1. Beryn

HadroBe 3a0pyaHeHHS € OTHUM 3 HAHOLIBII He-
Oe3meyHnx BUAIB 3a0pyAHEHS HAaBKOJIHIITHHOTO CEpelio-
BHIIa. MIOro HeraTHBHa Jlisl HA IPYHTOBO-POCIMHHHIL 110~
KpHB, aTMOCc(]epHe MOBITps, MOBEPXHEBI Ta MiI3eMHI BO-
M, 30POB's JTFOJICH BiJ3HAYA€THCS HA BCIX eTamax Impo-
MHCJIOBOTO OCBOEHHS HA(QTOBUX POJOBHIL: OypiHHS, Tie-
pepoOKu, 30epiraHHs, TPaHCIOPTYBaHHS 1 JiKBinauii 00-
nanHaHHs. Haiibinpmoro BIUIMBY 3a3HAIOTh BOAHI Ta Ha-
3eMHi exocucteMu. Cepell KOMIIOHCHTIB Ha3eMHHUX €KO-
cucteM HadTOIO, Hacammepen, 3a0pPYIHIOETHCS TPYHT.
3aBIsIKM BUCOKiH agcopOyrodiil 31aTHOCTI, HadTa Ta Ha-
¢rompoxykTn TpuBanMii wac 30epiraroTbcs y HBOMY,
CHPUYHHSIOYH K JAETPAIalilo 3eMeNb, TaK i CTBOPIOIOTH
HeOe3MeKy NMPOHUKHEHHS IOJIFOTAHTIB Y JKMBWJIBHI JIaH-
IFOTH, OJIHIEIO 3 JIAHOK SIKUX € JroauHa. [IpupoaHe camoo-
YHIIIEHHS IPYHTY — JOBTOTPHBAIWK 1 CKIaJHHUI Ipolec,
KU HE 3aBXKIU 3aBEPIIYEThCS MMOBHUM BiTHOBJICHHSIM
IPYHTOBOI ekocucteMu. ToMy BHBYEHHS 1 po3poOKa eKo-
JIOT'TYHO HEUIKIAJIMBUX MPUHOMIB IPHCKOPEHHOI JIerpaia-
uii HaTH y TPYyHTaX € BaXJIMBUM 3aBIAaHHAM IJIs BHPi-
LIeHHI TPo0JIeM TEXHOT€HHO TTOPYIICHNX 3eMelTb.

JlikBinauiro HadTOBHX 3a0pyAHEHb IPYHTY 31ilic-
HIOIOTH PI3HMMH METOJaMU: MEXaHIYHUMH — BHIMKa Ipy-
HTiB, 30ip HApTONMPOAYKTIB; (Pi3MKO-XiMIiYHMMH — CIIa-

JIFOBAaHHS, EKCTPAKIis MapoM, MPOMUBAHHS 3a0pyIHEHO-
ro HapTOIO IPYHTY, COpOLis, BiTHOBICHHS TEPUTOPiil 3a
JIOTIOMOTOIO 1HILlIHOBAaHOTO TYMIHOBOTO COpPOEHTY, BUKO-
pPHUCTaHHSI aKTUBOBAHOTO TOP(Y, OYMIICHHS TBEPAUX I10-
BEPXOHB 3a JOIOMOTO0 TiAp0o(hoOHOro OpraHoMiHEepasIb-
HOro HaTOBOrO COpOEHTY Ta iH.; OioyoriyuHMu — Giope-
Memianis, Gitopememiartis.

AmHani3 niTepaTypHHX IaHUX Ja€ MiJCTaBH CTBEp-
JDKYBATH, IO BIZIOMi MEXaHi4Hi, XiMIuHi Ta (hi3MIHI METOTU
TPYAOMICTKI, TOBrOTPHBAJI, NOTPEOYIOTh BEIMKHX BHUTpAT,
He 3a0e3MeuyIoTh TIOBHOTH OYMIIEHHS 1 9acTO HPHBOMATH
JI0 BTOPMHHOTO 3a0pyJHSHHSI HaBKOJIMIITHBOTO CEpPEIOBUILA
THITMMY XiMiYHAMH areHTamd. Kpim 116010 BoHH eexTrB-
Hi JIMIIE NIPY BUKOPHCTaHHI HA HEBENUKUX JIOKAIBHHUX Te-
PHUTOPISX 1 IPH PIBHSIX 3a0pYAHEHHS, SIK IPABUIIO, OLTHIIIX
1 % wuadtu y rpynTi [1-3]. Bumenepeniuesni criocodu aa-
I0Th OIHOPa30BHii epeKT, B TOW yac sik OI0JIOTI4HI XapaKTe-
PH3YIOTBCS TPUBAIIIMM BIUIMBOM 1 CTaOUIbHMM IIOKpa-
IICHHSIM EKOJIOTTYHOT CUTYalli.

3. Mera Ta 331a4i JOCTiIKEHHS

Mera nociipkeHHsT — aHaJli3 cydacHuX Oiosoriu-
HUX METOJIiB BiHOBJICHHS Ha(T03a0pyJHEHHX IPYHTIB
Ta MOXJIMBOCTEH X BUKOPUCTaHHS HAa PaHHIX eTamax Ji-
KBizmarii HagToBOTO 3a0pyITHEHHSI.
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