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Kopenesi dughyzamu ouepemy 3euuaiinoeo (Phragmites communis) y pozeedenusix 1:10 ma
1:100 cmumyarosanru posmuodncenus 6axkmepiii Erysipelothrix rhusiopathiae. Y po3eedenni
eudinens 1:1000 seHnoeo enausy na nonyasayii bakmepiil He suseaeHo. 3a 0ii KopeHeaux eudi-
sneHb P. communis winvricme nonyaauiil Leptospira interrogans 0ocaioincy8anux ceponoivHux
sapianmie 3MIHI08AAACH HEOOHAK080. Y 00CAIOHUX 3DA3KAX WINbHICMb N1eNMOCHIP cepoaoeiy-
Hux eapianmie L. canicola, L. pomona, L. kabura ma L. grippotyphosa 6yaa nuscuoro, Hixc
na xkoumpoai. Ilonyasuii L. pollonica ma L. tarassovi eussuaucs He uymaugumu 00 @nau8y
Kopenegux eudinenv P. communis. Il[inbnicms nonyasyiii L. icterohaemorrhagiae npu 0ii
KopeHegux gudineHsb ouepemy 38U4AliHOR0 3pDOCMAAd.

Karouosi caosa: Erysipelothrix rhusiopathiae, Leptospira interrogans, kopenesi dugyzamu,
Phragmites communis, winbhicms nonyasauiil.

Important condition for intensive mo-
dern agricultural production practices is the
prophylaxis on the occurrence of infectious
diseases, appearance of which could cause
significant economic losses.

There are considerable difficulties in natu-
ral and focal diseases control, pathogens of
which for a long time exist in certain territo-
ries and places thus creating a constant threat
of disease outbreaks. One of such disease is
erysipelas (Erysipelas) pathogen of which
is bacterium Erysipelothrix rhusiopathiae
(Migula, 1900) and also leptospirosis (Lepto-
spirosis) — pathogens of spirochete Leptospira
interrogans ((Stimson, 1907) Wenyon, 1926)
widely-spread in the objects of external envi-
ronmental (soil, water reservoirs) from where
they penetrated into the organisms of animals
and humans [1].

Pathogenic bacteria interact with a wide
range of living organisms during the existence
in the objects of external environmental. The
consequence of these interactions for E. rhu-
siopathiae and L. interrogans could be the
increase of population density, prolongation
of survival times as a result of what natural
focus of diseases arises, or on the contrary —
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an inhibition, density decrease and disappea-
rance of pathogens.

At present we know quite a bit about the
peculiarities of ecological linkages of patho-
genic bacteria with components of ecosys-
tems, especially with plants. Phytocenosis
plays a crucial importance in the formation
and existence of microbial groupings as well
as affects the structure of zoocenosis signifi-
cantly.

In view of this for the correct under-
standing the peculiarities of formation and
functioning of the natural focus of infectious
diseases it is necessary to have information
about the influence and importance of plants
for the existence and survival of bacteria
E. rhusiopathiae and spirochetes L. interrogans
in the objects of external environmental.

It is proved that microorganisms interact
with higher plants through biological active
substances that are secreted by microflora
and roots [2].

MATERIALS AND METHODS

The influence of root diffusates of common
reed grass (Phragmites communis, Trinius,
1820) on the population density of pathogen-
ic bacteria E. rhusiopathiae and spirochetes
L. interrogans was investigated.
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Specimens of common reed grass were col-
lected from the natural growth stations (river
Inhul). The roots were washed from the sub-
strate and the plants were placed into plas-
tic capacity filled with water taken from the
water supply. After 5 days after the repearing
of damaged roots, the water was completely
changed, and the ratio of the plants mass to
water amounted to 1:10.

The exposition for getting root diffusates
was 7 days, with natural daily range of tem-
perature and light intensity. Received solution
with common reed grass dilution was steri-
lized by passing through bacterial cellulose
filters with pore diameter of 0.2 microns.

Test cultures of bacteria E. rhusiopathiae
were grown on brain and heart broth (AES
Chemunex, France) at the temperature of
36.7+0.3°C for 48 hours. Test specimens con-
tained the solutions of root diffusates in the
ratio of 1:10, 1:100, 1:1000 in the amount of
0.9 cm® to 0.1 cm?® to which bacterial cultures
E. rhusiopathiae were added.

Control samples contained analogous ratio
of sterilized water from the water supply and
cultures of erysipelothrixes. The experiment
was carried out with 6-fold frequency. The
test and control samples were stored at room
temperature (+18... +20°C) for 48 hours.

Calculation of population density of ery-
sipelothrixes was carried out by seeding of
samples in successive dissolution 1x10~ and
1x10 % of 0.1 cm® on the surface of brain and
heart agar (AES Chemunex, France) in three

Petri dishes and culturing them at the tem-
perature of (36.7+0.3)°C for 72 hours, fol-
lowed by colonies counting that had grown
up, and the calculation of the average number
of live bacteria on 1 sm>.

Test cultures of spirochetes L. interrogans
were grown on medium of Terskyh (Tep-
cbknx) with 5% content of rabbit blood serum
at the temperature of +28+0.3°C. In experi-
ments a set of the diagnostic strains of lepto-
spiras was used (Table 1).

In the experiments to study the effects of
root diffusates of common reed grass on spiro-
chetes populations L. interrogans in test tubes
0.4 cm® solution obtained for testing was ap-
plied and 0.1 cm? of leptospiras cultures was
added. Control was similar ratio of distilled
water and leptospiras cultures. Inocula for the
control and test samples were selected from
the same of parent culture.

Thus, the initial density of leptospiras in the
samples was the same. Density of leptospiras
cultures after 24 hours from the moment of
beginning the experiment by the method of
direct counting of leptospiras in well-known
volume by method of Samostrelskyy was de-
termined [3]. To estimate the expressiveness of
impact biologically active secretions of plants
on the spirochetes cultures were used indica-
tors that have been suggested [4].

RESULTS AND DISCUSSION

Analysis of the obtained results showed
that in small volume dilution 1:10 of root

The list of strains of Leptospira interrogans used in the studies on the influence favle
of root diffusates of common reed grass
No. s/n Serological group Serological variant Strain Abbreviations
1 Sejroe pollonica 493 Poland L. pollonica
2 Hebdomadis kabura Kabura L. kabura
3 Tarassovi tarassovi Perepelicyn L. tarassovi
4 Pomona pomona Pomona L. pomona
5 Grippotyphosa grippotyphosa Moskva V L. grippotyphosa
6 Canicola canicola Hond Utrecht TV L.canicola
7 Icterohaemorrhagiae copenhageni M 20 L. icterohaemorrhagiae
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diffusates of common reed grass carry out an
extremely strong stimulating effect on ex-
perimental populations of bacteria E. rhusio-
pathiae.

Erysipelothrixes cell density in the experi-
mental samples was higher than in control
in 40.5 times. At higher dilution stimulating
effect also was marked but in a smaller extent.
So in the experimental samples with dilution
1:100 of root diffusates of common reed grass
the erysipelothrixes density exceeded this con-
trol indicator in 5.7 times. At the same time
even when dilution 1:1000 of root diffusates
statistically significant difference between the
erysipelothrixes density in the experiment and
control is not found (Table 2).

The reaction of pathogenic leptospira po-
pulations to the impact of root diffusates of
common reed grass differed and depended on
serological variant of spirochetes (Table 3).

Thus in the experimental samples of L.
canicola and L. pomona cell density was lower
than in control by 61.38% and 63.86% respec-
tively. Somewhat lower was inhibiting effect

of common reed grass on populations of Reed
L. kabura and L. grippotyphosa cell density
in the experimental samples was lower than
in control by 35.10% and 24.80% respec-
tively. Population density of L. pollonica and
L. tarassovi in the experimental and control
samples hardly differed, indicating a conside-
rable spirochetes stability of these serological
variants to the impact of dilution of common
reed grass.

Studies have found that root diffusates of
common reed grass carried out not only an
inhibiting effect on the population of spiro-
chetes. In the experimental samples with pop-
ulations of L. icterohaemorrhagiae cell density
was higher by 38.30% than in controls. The
detected differences in reaction of pathogenic
leptospiras populations of different variants
on influence of common reed grass indicate to
the considerable ecological plasticity of this
species of spirochetes.

Similar differences in sensitivity of diffe-
rent strains on the impact of antibiotics for
10 bacterial species are presented [5].

Table 2
Comparison of cell density E. rhusiopathiae in the experimental and control samples
under the conditions of influence of root diffusates of P. communis
Cell density E. rhusiopathiae, mln/cm?
No. of sample Experiment (root diffusates dilution)
Control
1:10 1:100 1:1000
1 14.50 1.44 0.34 0.30
2 12.20 1.74 0.35 0.37
3 12.90 1.70 0.33 0.35
4 13.20 1.82 0.36 0.32
5 14.40 1.76 0.50 0.35
6 12.90 1.72 0.46 0.47
M* 13.35 1.70 0.39 0.36

In dilution 1:10 t** = 31.72 with t.,*** = 4.59; P**** = (.001

In dilution 1:100 t = 20.61 with t., = 4.59; P = 0.001

In dilution 1:1000 t = 0.72 with t., = .,59; P = 0.001

Hereinafter: M* — mean; t* — Student coefficient; *** t., — critical value of parameter t; P **** — level of

probability.
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Table 3
Comparison of cell density L.interrogans in the experimental and control samples
under the conditions of influence of root diffusates of P. communis
Density of leptospiras, mln.cell /cm®
of sIz\lIl?{ple L. pollonica L. kabura L. canicola L. pomona
Experiment | Control | Experiment| Control |Experiment| Control |Experiment| Control
1 9.55 9.66 2.96 4.84 3.64 9.72 1.73 4.35
2 9.18 9.38 3.12 4.43 3.90 9.34 1.38 3.94
3 9.74 9.65 2.83 4.57 3.85 9.56 1.66 413
4 9.36 9.74 3.34 5.00 3.54 9.20 1.27 4.05
5 9.42 9.57 3.00 4.66 3.32 9.43 1.46 4.28
M 9.45 9.60 3.05 4.70 3.65 9.45 1.50 415
t 1.20 1117 37.46 20.84
tep = 5.04; P = 0.001
Density of leptospiras, mln.cell /cm?®
No. of sample L. grippotyphosa L. icterohaemorrhagiae L. tarassovi
Experiment Control Experiment Control Experiment Control
1 3.64 5.20 6.38 4.40 2.08 2.15
2 4.32 5.37 6.75 4.65 1.74 2.33
3 3.83 5.44 6.27 4.93 1.63 1.98
4 4.05 4.89 6.46 4.74 2.10 2.00
5 3.91 5.35 6.64 4.78 1.95 2.29
M 3.95 5.25 6.50 4.70 1.90 2.15
t 7.74 13.05 1.90
tp=5.04; P =0.001
CONCLUSIONS

In the experiment water-soluble root exu-
dates of common reed grass in small dilutions
stimulated the growth of pathogenic bacterial
of species E. rhusiopathiae as well as serologi-
cal variant populations of leptospira L. ictero-
haemorrhagiae. Populations of other serologi-
cal variants of species L. interrogans were not
sensitive to the influence of common reed grass
(L. pollonica and L. tarassovi) or have been
inhibited by its root exudates (L. canicola,
L. pomona, L. kabura and L. grippotyphosa).

This indicates that under natural condi-
tions between the experimental species ecologi-
cal relationships of topical type are formed. At
the same time in the heavily clothed of com-
mon reed grass in the foreland on the banks
of reservoirs, canals, meadow bogs favorable
conditions for the existence and maintenance
of high-density populations of pathogenic bac-
teria E. rhusiopathiae and serological variant of
leptospira L. Icterohaemorrhagiae are created.

Detected patterns of ecological relation-
ships between erysipelothrixes and leptospira
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with common reed grass are necessary to be
considered in making economic activities in
reservoirs and overmoistened lands, especially
considering the perspective of intensive use of
coastal aquatic vegetation.
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OILIHKA BIOPIBHOMAHITTA EHTOMO®AYHU
B 30HI PO3TAIITYBAHHS IITTAXOPABPUK

M.II. KeiiBan

Inemumym aepoekonoeii i npupodoxopucmyeanus HAAH

Buesueno enaue eupobHuymea npooykuyii nmaxieHuumea Ha eKo102i4HUll CMAaH HABKOAULU-
Hb020 NpuUpodHo2o cepedosuula, a came Ha OiopisHomarnimms enmomogaynu. Bioznaueno
3MeHUleHHs YUCeAbHOCMI 0i0410214H020 PIZHOMAHIMMs yepynoeans komax. Ompumani ee-
AUMUHU eKO0A0TYHUX [HOeKCi6 c8i0uamy npo 3HUNCEHULL PiéeHb 0I0A02IUHO20 PI3HOMAHIMMS
ma 61006020 6aeamcmea Ha Mepumopii canimapHo-3axucHoi 3onu nmaxogabpuru. Indexc
6u006020 baeamcmea Mapeanepa na 25% menwiuii Ha mepumopii canimapHo-3axXucHoi
30HU 20CN00ApPCmMea NOPIGHAHO 3 KOHMPOAbHOI OINSHKOIO, A IHOeKC 8008020 PI3HOMAHIMMS
Illennona na 12% eionosiono. Omoice, nooanvuie CKOpOHeHHs 8U006020 PISHOMAHIMMS MOJICe
npuzeecmu 00 weUOKoI deepadauii ekocucmem, npuseeaux 0o NIONPUEMcmea.

Karuosi caosa: nmaxogabpuka, HagkoauwHe npupoone cepedoguuie, eHmomopayna,
eK0n02iuHi iHOeKcU.

[ITaxiBHUTITBO — Of[HA i3 PO3BUHEHUX Ta-
Jiy3ell CLIbCbKOTO TOCIOAAPCTBA, 110 XapakK-
TEPU3YEThCS IHTEHCUBHUM PO3BUTKOM BH-
POGHUIITBA 3 YTPUMAHHS 1 BIATOMIBII MITHIL.
BukopucTanis Cy4acHUX T€XHOJIOTiH 3011b-
Y€ BIUIMB BUPOOHUIITBA IPOMYKII ITaxiB-
HUIITBA HA HABKOJWIITHE TTPUPOIHE CEPEJO-
Buiie [1-3].

Exonoriuna orinka ctany npupojiHiX eKo-
CUCTEM € OJIHUM i3 TIJISIXiB TTPOTHO3YBAHHS
3MiH Yy HABKOJIMUIIIHbOMY ITPUPOIHOMY CEPEIO-
BUIII B YMOBaxX iHTeHcUIKaIlii OTpUMaHHS
npoMyKIi nraxiBuuirsa [4, 5].
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BaxauBow 6i0TMYHOI KOMIIOHCHTOIO
€KOCUCTEMU € EHTOMOKOMILJIEKCH, 110 4y T~
BO pearyioTh Ha aHTPOIIOTeHHWH BINB [6—8].
BiopisHoMaHiTTSI eHTOMOMAYHU MOXKHA Bijl-
HECTHU 10 OJIHUX 3 00’€KTUBHUX MTOKA3HUKIB
CTaHy JOBKIJJISA Ta CTIMKOCTI €KOCUCTEM.
BaskimBUMI €KOJIOTIYHUMHA OCOOIMBOCTSIMHA
(hopmyBaHHsg EHTOMOKOMILJIEKCIB € iICHYBaHHS
BEJIMKOI KIJIBKOCTI BUJ(IB Ta BUCOKI 1HIEKCH
BH/IOBOTO PI3HOMAHITTSI.

MATEPIAJIN TA METOIU JOCIIIXEHD

HochiKeHHS TPOBOAUIN BIIPOTOBK
2009-2012 pp. Micuie npoBesents — 1rTa-
xodabpuka «Kuiscbka», BpoBapcebkuii p-u
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