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Aim. The ecological relationships between Leptospira interrogans spirochetes and Chlamydomonas proteus
algae and the response explicitness of individual serological types of leptospires to the allelopathic effect of
algae were to be investigated during the experiment. Methods. C. proteus algae monocultures were cultivated
on the Fitzgerald’s medium in the Zehnder and Gorham’s modification. Sterile filtrates of their cultures were
diluted with the nutrient medium in the ratio of 1 : 10, 1 : 100, 1 : 1,000, 1 : 10,000. Leptospires were cultivated
on the Terskih and Korthof’s medium with the addition of 10 % inactivated sheep blood serum. The test sam-
ples contained diluted culture filtrates of algae and leptospires. The control samples were the environment for
algae and leptospires cultivation. Results. In the samples with the 1 : 10 — 1 : 100 dilution of algae filtrates, the
content of leptospires in the test samples was significantly lower than in the control samples, indicating their
moderate and weak inhibition. There were no statistically significant differences between spirochete culture
densities in the test and control samples with the dilutions of 1 : 1,000-1 : 10,000 algae filtrates. Conclusions.
In the experiment, a topical type of ecological interspecies relationships is formed between L. interrogans and
green species of C. proteus algae, which is realized through the release of biologically active substances into
the habitat by C. proteus. According to the increasing sensitivity to the allelopathic effect of C. proteus, sero-
logical types of leptospires formed a row: Tarassovi, Icterohaemorrhagiae, Pomona, Grippotyphosa, Australis,

Sejroe, Canicola, Hebdomadis.
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INTRODUCTION

One of urgent and relevant challenges, facing hu-
manity, is overcoming the consequences of planet cli-
mate changes. At present there are evident changes in
the seasonal rainfall distribution in Ukraine’s territory,
there are more frequent temperature anomalies, experts
forecast a rise in the level of the Sea of Azov and the
Black Sea, desertification of southern and south-cast-
ern regions of the country. There is also actual threat of
considerable decrease in water resources and deteriora-
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tion of water quality. Due to these conditions, the issues
of ensuring the purity of water sources and their safety
for economic use become especially relevant.

Water is known to be one of the main paths of dis-
semination for many dangerous infectious and invasive
diseases of humans and animals. A special place in this
group of pathogenic microorganisms is taken by Lepto-
spira interrogans spirochetes (Stimson 1907) Wenyon
(1926). A wide range of hosts [1-6] and considerable
ecological flexibility conditions pervasive dissemina-
tion of these pathogenic spirochetes. The cases of lep-
tospirosis — a disease, caused by L. interrogans, are
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currently registered in many countries on all the conti-
nents, except for Antarctica [7-16].

The capability of pathogenic leptospires to exist in
fresh water for a long time, forming natural sources
of infection, makes these microorganisms extremely
dangerous, especially in conditions of deficient water
resources.

At present there are no effective mechanisms of re-
covering the territory from L. interrogans, except me-
liorative draining measures. However, such radical ac-
tions are not always reasonable both from ecological
and economic standpoint. The biological method of
combating pathogenic microorganisms in environmen-
tal objects opens new perspectives in this direction.
However, its elaboration and application require the
clarification of many issues, related to the existence of
L. interrogans in different types of freshwater sources
and the place of these microorganisms in a complicated
network of biotic relationships between hydrobionts.

A considerable part of primary biological products
in freshwater bodies is created by different species of
algae. They are also one of the main sources of biologi-
cally active substances (BAS) for hydrobiocenoses,
ensuring complicated allelopathic interactions between
higher plants, algae and bacterial microflora.

Water bodies are an extremely complicated and dy-
namic environment for L. interrogans [15] which cre-
ates considerable methodological difficulties in plan-
ning, conducting experiments, and interpreting the
obtained results in situ. The aforementioned and insuf-
ficient scientific data create conditions, due to which
the study of ecological relationships between patho-
genic microorganisms (L. interrogans) and freshwater
algae should be conducted in in vitro experiments un-
der controlled laboratory conditions.

The main aim of this study was to investigate the
specificities of ecological relationships between patho-

Table 1. L. interrogans spirochete strains, used in the study

genic leptospires and algae — Chlamydomonas proteus
Pringsheim 1930, and to compare the response of dif-
ferent serological types of L. interrogans to the eftect of
BAS, produced by this species of algae. Hopefully, the
obtained data will facilitate more complete investigation
on the specificities of biotic relationships of pathogenic
leptospires in natural water bodies and provide sufficient
data for further elaboration of efficient methods to de-
crease the potential of natural leptospirosis sources.

MATERIALS AND METHODS

Unialgal monocultures of green algae, C. proteus,
were cultivated in Erlenmeyer flasks of 250 cc on the
Fitzgerald’s medium in the Zehnder and Gorham’s
modification [18] at 22-25 °C and 12-hour-long photo-
period of artificial illumination with 25 klx fluorescent
lamps.

The Terskih and Korthof’s medium, containing 10 %
inactivated sheep blood serum, was used to cultivate
leptospires.

The cultures of spirochetes of 7-14 days with the ac-
cumulation of 50—-100 leptospires per vision field, with
characteristic morphology, active mobility and no signs
of autoagglutination were used in the experiment. The
experiments were conducted with cultures of the fol-
lowing strains of leptospires (Table 1), which are most
widespread in Ukraine’s territory, and used as antigens
during laboratory diagnostics of leptospirosis in the se-
rological reaction of microagglutination and lysis.

Culture solutions of algae were passed through sterile
cellulose filters with pore diameter of 0.2 pm (Sartorius,
Germany). This method of sample preparation allowed
removing the symbiotic microflora, notable for C. pro-
teus cultures, and preventing the destruction of biologi-
cally active substances (BAS), released by algae.

The experiment, studying the allelopathic effect of
green algae on pathogenic leptospires, simulated the

Serological group Serological variant Strain Legend
Australis bratislava Yez bratislava Australis
Canicola canicola Hond Utrecht IV Canicola
Grippotyphosa grippotyphosa Moskva V Grippotyphosa
Hebdomadis kabura Kabura Hebdomadis
Icterohaemorrhagiae copenhageni M 20 Icterohaemorrhagiae
Pomona pomona Pomona Pomona
Sejroe pollonica 493 Poland Sejroe
Tarassovi tarassovi Perepelicyn Tarassovi
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conditions of freshwater bodies on the territory of lep-
tospirosis sources. In particular, the gradient of BAS
concentration, released by algae in natural conditions,
was presented in experimental samples by the follow-
ing dilutions of C. proteus filtrates — 1 : 10, 1 : 100,
1: 1,000, and 1 : 10,000. Control samples contained
sterile culture Fitzgerald’s medium in the Zehnder and
Gorham’s modification.

The samples were introduced the same volume of
pathogenic leptospire cultures, here the inoculates of
each serological type were taken from one volume. It
ensured the same density of leptospires in the experi-
ment and control at the beginning of the experiment.
The study was conducted in five repeats. After 24 h
since the beginning of the experiment, the content of
spirochetes was determined in the experimental and
control samples, using direct calculation in 40 pum
chambers.

The character and explicitness of the effect of green
algae, C. proteus, secretions on pathogenic leptospires
was evaluated, comparing the content of spirochetes in
the experimental and control samples, here the density
of cultures in the control was accepted as 100 % [19].

RESEARCH RESULTS

Explicit inhibition of experimental cultures of L. in-
terrogans was observed in the experimental samples,
containing cultural filtrates of C. proteus in 1:10 dilu-
tion (Table 2). For instance, after 24 h since the be-

ginning of the experiment the content of leptospires in
the experimental samples was as follows (% from the
control): Tarassovi —78.0 %, Pomona — 70.4 %, Cani-
cola—61.0 %, Hebdomadis — 57.8 %, Sejroe — 63.8 %,
Icterohaemorrhagiae — 71.0 %, Grippotyphosa —
66.4 %, Australis — 64.6 %.

Using the criteria of estimating the effect of ecologi-
cal factors on populations (cultures) of microorgan-
isms [19], we would like to note that according to the
experiment results, the leptospire cultures of serologi-
cal types Pomona, Canicola, Hebdomadis, Sejroe, Ic-
terohaemorrhagiae, Grippotyphosa, Australis were
exposed to moderate inhibition due to the allelopathic
effect of C. proteus. The leptospire cultures of sero-
logical type Tarassovi had weak inhibition. According
to the increasing sensitivity to the allelopathic effect
of C. proteus, serological types of leptospires formed
the following row: Tarassovi —22.0 % (an index of the
effect of ecological factor (A), Icterohaemorrhagiae —
29.0 %, Pomona — 29.6 %, Grippotyphosa — 33.6 %,
Australis —35.4 %, Sejroe —36.2 %, Canicola—39.0 %,
Hebdomadis —42.2 %.

Lower density of L. interrogans, compared to the
control, was noted in another group of experimental
samples, containing cultural filtrates of C. proteus in 1
: 100 dilution. For instance, it was determined that the
density of leptospire cells in the tests, taken from the
experimental samples, was as follows (% from the con-
trol): Tarassovi — 89.4 %, Pomona — 86.2 %, Canico-

Table 2. The density of L. interrogans cultures in the experiment on the effect of cultural filtrates of C. proteus in 1 : 10 dilution

Density of cultures of different serological variants, x10%cc

Sejroe Hebdomadis | Tarassovi Pomona Grippotyphosa Canicola Icteroha.e ) Australis
morrhagiae

E* | ¢ | E| C | E| C|E|cC]| E c |E|C|E|]C|E|C
11.50 | 16.30 | 6.70 [ 10.90 | 6.70 | 8.40 | 5.70 | 7.10 | 13.50 | 21.40 | 7.60 | 13.30 | 4.80 | 6.50 | 6.50 | 10.50
10.30 | 18.20 | 7.20 | 12.40 | 6.10 | 8.20 | 4.90 | 7.60 | 11.80 | 20.90 | 8.00 | 12.10 | 5.00 | 6.70 | 7.00 | 9.40
9.80 | 17.50 [ 6.90 | 11.70 | 6.50 | 7.50 | 5.30 | 8.00 | 13.20 | 19.50 | 8.20 | 12.50 | 4.70 | 7.30 | 6.80 | 10.70
11.10 | 15.10 | 7.30 [ 13.30 | 5.90 | 8.60 | 5.60 | 7.80 | 14.40 | 18.70 | 8.50 | 14.30 | 4.90 | 6.90 | 6.40 | 11.20
10.80 | 16.70 | 6.80 | 12.10 | 6.30 | 7.70 | 5.10 | 7.30 | 12.70 | 1830 | 7.90 | 13.70 | 5.10 | 7.10 | 6.70 | 9.90

M

10.70 | 16.76 | 6.98 | 12.08 | 6.30 | 8.08 | 532 7.56 | 13.12 | 19.76 | 8.04 | 13.18 | 4.90 | 6.90 | 6.68 | 10.34

t

998 | 1238 | 707 | 1012

895 | 1208 | 1265 | 1104

t,=5.04; P=0.01

*Note. Hereinafter: E — experiment; C — control; M —mean arithmetic; t — Student’s coefficient; t_— critical value of parameter

t; P — probability rate.
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la—"78.5 %, Hebdomadis — 82.8 %, Sejroe — 85.3 %, Ic-
terohaemorrhagiae — 83.4 %, Grippotyphosa — 80.3 %,
Australis —76.8 % (Table 3).

The analysis of the obtained data demonstrated that
the content of cultural filtrates of C. proteus in the
medium in 1 : 100 dilution caused weak inhibition
of leptospires of serological types — Hebdomadis, Ic-
terohaemorrhagiae, Pomona, Grippotyphosa, Cani-
cola, Sejroe, Australis. Here the index of the effect of
ecological factor was as follows: Pomona — 13.8 %,
Sejroe — 14.7 %, Icterohaemorrhagiae — 16.5 %, Heb-
domadis — 17.2 %, Grippotyphosa — 19.7 %, Cani-
cola — 21.5 %, Australis — 23.2 %. At the same time,

no explicit effect of experimental algae secretions was
determined in the samples with leptospire cultures of
serological type Tarassovi.

In the subsequent experiments with an even higher
dilution index for cultural filtrates of C. proteus —
1 : 1,000, the difference between the density of lepto-
spire cultures in the experiment and control was as fol-
lows: Tarassovi — 92.3 %, Pomona — 88.9 %, Canicola
—93.8 %, Hebdomadis — 89.4 %, Sejroe — 90.6 %, Ic-
terohaemorrhagiae — 89.3 %, Grippotyphosa —91.8 %,
Australis — 87.8 % (Table 4).

The results demonstrated that according to the ac-
cepted criterion of estimating the effect of ecological

Table 3. The density of L. interrogans cultures in the experiment on the effect of cultural filtrates of C. proteus in 1 : 100 dilution

Density of cultures of different serological variants, x10%cc

. . . ; . Icterohae- .
Sejroe Hebdomadis Tarassovi Pomona | Grippotyphosa Canicola morrhagiae Australis
E|c|E|c|E|Cc|E|]C|E|cCc|E|C|E|C|E]|C

15.20 [ 16.30 | 9.60 [10.90 | 7.00 | 8.40 | 6.70 | 7.10 | 14.20 | 21.40 | 10.50 | 13.30 | 5.60 | 6.50 | 7.70 | 10.50

15.50 | 18.20 [ 10.70 [ 12.40 | 7.40 | 8.20 | 6.60 | 7.60 | 17.40 | 20.90 | 9.90 |12.10| 5.50 | 6.70 | 8.30 | 9.40

13.30 [ 17.50 | 9.30 [11.70 | 7.70 | 7.50 | 6.90 | 8.00 | 15.70 | 19.50 | 11.10 | 12.50 | 5.90 | 7.30 | 7.90 | 10.70

14.60 | 15.10 | 9.90 [13.30 | 7.20 | 8.60 | 6.00 | 7.80 | 16.10 | 18.70 | 10.70 | 1430 | 6.10 | 6.90 | 7.60 | 11.20

12.90 | 16.70 | 10.50 | 12.10 | 6.80 | 7.70 | 6.40 | 7.30 | 15.90 | 1830 | 9.50 |13.70| 5.70 | 7.10 | 8.20 | 9.90
M*

14.30 | 16.76 | 10.00 | 12.08 | 7.22 | 8.08 | 6.52 | 7.56 | 15.86 | 19.76 | 1034 | 13.18 ] 5.76 | 6.90 | 7.94 | 10.34
t

333 | 437 | 330 | 465 | 493 | 580 | 641 | 701

t, =3.36,P=0.0l

Table 4. The density of L. interrogans cultures in the experiment on the effect of cultural filtrates of C. proteus in 1 :

1,000 dilution

Density of cultures of different serological variants, x10%cc

Sejroe Hebdomadis Tarassovi Pomona | Grippotyphosa Canicola Icterohafz— Australis
morrhagiae
E|c|E|Cc|E|Cc|E|C|E|C|E|C|]E|C|E]|C
13.70 | 16.30 | 1130 [ 10.90 | 7.90 | 8.40 | 7.20 | 7.10 | 18.30 | 21.40 | 11.70 | 13.30 | 6.20 | 6.50 | 9.20 [ 10.50
15.90 | 18.20 | 9.90 |12.40 | 7.60 | 8.20 | 6.90 | 7.60 | 17.70 | 20.90 | 12.30 | 12.10| 6.10 | 6.70 | 9.70 | 9.40
16.60 | 17.50 | 10.50 | 11.70 | 6.90 | 7.50 | 6.50 | 8.00 | 16.20 | 19.50 | 11.90 | 12.50 | 6.40 | 7.30 | 8.80 [ 10.70
15.50 | 15.10 | 11.60 | 13.30 | 7.40 | 8.60 | 6.30 | 7.80 | 18.50 | 18.70 | 12.50 | 14.30 | 6.20 | 6.90 | 8.40 | 11.20
14.20 | 16.70 | 10.70 [ 12.10| 7.50 | 7.70 | 6.70 | 7.30 | 20.00 | 18.30 | 13.40 | 13.70 | 5.90 | 7.10 | 9.30 | 9.90
M*
15.18 | 16.76 | 10.80 [ 12.08 | 7.46 | 8.08 | 6.72 | 7.56 | 18.14 | 19.76 | 12.36 | 13.18 | 6.16 | 6.90 | 9.08 | 10.34
t
200 | 258 | 234 | 3712 | 18 | 165 | 454 | 328

t,=3.36,P=0.0l
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Table 5. The density of L. interrogans cultures in the experiment on the effect of cultural filtrates of C. proteus in 1 : 10,000 dilution
Density of cultures of different serological variants, x10%cc
Sejroe Hebdomadis Tarassovi Pomona | Grippotyphosa | Canicola Icteroha.e i Australis
morrhagiae
E C E C E C E C E C E C E C E C
17.20 | 16.30 | 12.50 | 10.90 | 8.30 | 8.40 | 7.50 | 7.10 | 22.20 | 21.40 | 14.90 | 13.30 | 7.30 | 6.50 | 9.90 | 10.50
15.70 | 18.20 | 11.30 | 12.40 | 7.50 | 8.20 | 6.70 | 7.60 | 22.50 | 20.90 | 15.50 | 12.10 | 6.80 | 6.70 | 9.30 | 9.40
16.90 | 17.50 | 10.20 | 11.70 | 7.70 | 7.50 | 7.00 | 8.00 | 19.80 | 19.50 | 14.80 | 12.50 | 7.10 | 7.30 | 9.50 | 10.70
14.40 | 15.10 | 11.20 | 13.30 | 8.00 | 8.60 | 7.80 | 7.80 | 21.20 | 18.70 | 12.80 | 14.30 | 6.70 | 6.90 | 10.10 | 11.20
1530| 16.70 | 11.40 | 12.10 | 7.40 | 7.70 | 7.10 | 7.30 | 18.60 | 18.30 | 13.10 | 13.70 | 7.00 | 7.10 | 10.60 | 9.90
M*
1590 16.76 | 1132 [ 12.08 | 7.78 | 8.08 | 7.22 | 7.56 | 20.86 | 19.76 | 14.22 [ 13.18 [ 6.98 | 6.90 | 9.88 | 10.34
t
116 | 141 | 113 | 134 | o074 | 156 | 045 | 031

t,=3.36;P=0.01

factors, the secretions of C. proteus in 1 : 1,000 dilution
did not have explicit effect on leptospire cultures of the
following serological types: Hebdomadis, Icterohaem-
orrhagiae, Pomona, Grippotyphosa, Canicola, Sejroe,
Tarassovi. Only the samples, containing leptospire cul-
tures of the serological type Australis, demonstrated
weak inhibition effect — 12.2 %.

The data, obtained during the experiments of study-
ing the effect of C. proteus filtrates in 1 : 10,000 di-
lution on the cultures of serological groups of lepto-
spires under investigation, demonstrated that there was
no statistically reliable difference between the density
of L. interrogans cells in the experiment and the con-
trol (Table 5). Therefore, at this concentration of BAS,
secreted by green algae, in the aqueous medium, lep-
tospires were not affected by the allelopathic impact
from them.

DISCUSSION

The results of studies demonstrated that the patho-
genic spirochetes of L. interrogans responded explic-
itly to the allelopathic effect of green algae C. proteus
only under sufficiently high content of BAS, secreted
by the latter during their existence, in the aqueous me-
dium (1 : 10 — 1 : 100). Similar conditions may occur
in natural sources of leptospirosis, water bodies, during
a warm season in the period of mass propagation of
this type of algae, when the content of BAS, secreted
by them, is the highest. As green algae C. proteus af-
fect L. interrogans spirochetes via the change in char-
acteristics of their existence medium, ecological inter-
species relationships between them should be deemed

60

topical. At the same type, it should be noted that lepto-
spire cultures of serological types, used in the studies,
demonstrated different sensitivity to the presence of
similar concentrations of BAS from algae in the medi-
um. Thus, according to the increasing sensitivity to the
allelopathic effect of algae, the investigated serological
types formed the following row: Tarassovi, Icterohaem-
orrhagiae, Pomona, Grippotyphosa, Australis, Sejroe,
Canicola, Hebdomadis. The mechanisms, conditioning
similar differences in the response to ecological factors
of different serological groups of leptospires, are yet
to be studied in the full detail. However, their adaptive
significance was absolutely evident — a complicated in-
traspecies structure of L. interrogans determined wide
ecological flexibility of this species, which allows it to
exist in different environmental conditions and ensures
the resistance to the effect of many ecological factors.

CONCLUSIONS

In the experiment, a topical type of ecological inter-
species relationships is formed between L. interrogans
and green species of C. proteus algae, which is realized
through the release of biologically active substances
into the habitat by C. proteus. Explicit inhibition of
leptospire cultures under investigation was observed
only in the samples with low dilutions of 1 : 10 —
1 : 100 algae filtrates. Pathogenic leptospires practical-
ly did not respond to the presence of BAS from algae
in the medium under the filtrate dilution indices of 1 :
1,000 —1 : 10,000. The serological types of leptospires,
used in the experiment, demonstrated different sensi-
tivity to the presence of BAS, secreted by C. proteus,
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in the medium which demonstrates considerable eco-
logical plasticity of L. interrogans. The obtained results
of investigations give grounds to consider freshwater
algae as one of powerful biotic factors of affecting the
existence of pathogenic leptospires in freshwater bod-
ies. Relevant epidemic and epizootic significance of
L. interrogans as a leptospirosis factor requires further
subsequent studies.

This study was not financed by any specific grant from
financing institutions in the state, commercial or non-
commercial sectors.

There was no conflict of interests while conducting the
investigations and publishing the results.
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Merta. 3’sCyBaTH B €KCIIEPHMEHTI XapaKTep EKOJOTidHMX
3B’SI3KIB MIX CIlipoxeTtamu Leptospira interrogans Ta BOIO-
poctsamu Chlamydomonas proteus, a TakoX BUPa3HICTh pe-
aKIii OKpEeMHX CEpOJIOTIYHMX THIIIB JIENTOCIIP Ha ajeso-
NaTUYHUN BIUIMB Bogopocreid. Meroau. MOHOKYIBTYypHU
Bonopocreit C. proteus BUPOITyBalIy Ha cepenoBunli PiTm-
okepanbaa B momudikamii Lernepa Ta ['opema. CrepuibHi
¢buIbTpaTH iX KyJabTYp PO3BOAMIN HOKUBHUM CEPEJOBUILEM
y cmiBBigHomenHni 1 : 10, 1 : 100, 1 : 1000, 1 : 10000.
JlenTocmip KyJbTHUBYBaJM Ha CepeOBHUINI TepchKUX Ta
Koptrogda 3 momaBanusm 10 % iHaKTHBOBAaHOI CHPOBATKU
KpoBi oBenp. JlochmimHi 3pa3Kd MICTHIIM PO3BEICHI Kyib-
TypanbHi QiUIBTpaTH Bogopocteil Ta mentocmip. KoHTpoms-
HI — cepemoBHIIE s KyJIbTHBYBAaHHS BOAOPOCTEH Ta
nenrocrip. PesyabraTn. Y 3paszkax i3 po3BeneHHIM QUIBT-
pariB Bogopoctedt 1 : 10 — 1 : 100 Bwmict nenrocmip y
JOCHIJHUX 3pa3kax OyB JOCTOBIPHO HMXKYUM HIK y KOHT-
PO, IO CBIAYMTH MPO iX MOMipHE Ta cilabKe MpUTHIYeH-
HA. Y 3pa3kax i3 po3BeneHHsIM (iIBTpaTiB BOmOpoOCTEH
1 : 1000 — 1 : 10000 craTHCTHYHO MOCTOBIPHOI PI3HHUII
MDK IIUTBHICTIO KYJBTYp CIIPOXET y JOCHiJl Ta KOHTPOJIi
He Oynmo. BucHoBkH. B excniepyMeHTI MK NaroreHHUMH
MiKkpoopraHisaMamu L. interrogans Ta 3€JI€HUM BUJIOM BO-
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nopocreit C. proteus HOpMy€eTbCS TOIIYHAN THIT €KOJIOTIU-
HUX MDKBHIOBUX 3B’SI3KiB, IO PEalli3ye€ThCs Yepe3 BUi-
JIEHHS OCTAHHIM y CEpEIOBHINC iCHYBaHHS O10JIOTIYHO-
aKTUBHUX PEYOBHH. 3a 3pOCTaHHSAM YYTJIMBOCTI J0 ajeio-
maTHIHOTO BIUTUBY C. proteus CEpOIOTIYHI THUIH JICITOCIIIP
YTBOPWIIN HACTYIHUM psij: Tarassovi, Icterohaemorrhagiae,
Pomona, Grippotyphosa, Australis, Sejroe, Canicola, Heb-
domadis.

KurouoBi cioBa: Leptospira interrogans, Chlamydomonas
proteus, €KOJIOTTYHI B3aEMO3B’ SI3KH.
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Lean. BpsICHUTH B 9KCIEPUMEHTE SKOJIOTMYECKHE CBSI3U
MEXIy cHupoxeramu Leptospira interrogans M BOIOpOC-
nsmu Chlamydomonas proteus, a Takke BBIPaKCHHOCTD
peakiuy OTAEIBbHBIX CEPOJIOrMYECKUX THIIOB JIENITOCIUD
Ha aJUIeJIONaTU4YecKoe BIMAHME Bogopocied. Mertonabl.
MonokynsTypsl Bogopocieir C. proteus BBIpaIINBad Ha
cpeae duriypkepanbaa B moaudpukanuu llennepa u To-
pema. CtepuiibHBIC QUIBTPATHl WX KYJIBTYP Pa3BOAMIH ITH-
TaTeNbHON cpeaoi B cootHowmenuu 1 : 10, 1 : 100, 1 : 1000,
1 : 10000. JlenToctup KyIbTHBHPOBAIN Ha cpele Tepckux
n Koptroda c¢ nobasnenmem 10 % WHaKTHBHPOBAHHOMH
CBHIPOBAaTKM KpoBU oBell. ONbITHBIE 00paslbl COAEPIKAIH
pa3BeeHHBIC KyJIbTypalibHBIe (PUIBTPATHl BOAOPOCIEH WU
nentoctup. KOHTpombHBIE — cpeny s KyJIbTHBAPOBAHHS
BOJIOpOCiei u sentocnup. Pesyabrarel. B oOpasmax ¢
pa3sexenuem Bomopocneit 1 @ 10 — 1 : 100 comepxanue
JIETITOCIIMP B OIBITHBIX 00pa3nax ObLIO JIOCTOBEPHO HIIKE,
YeM B KOHTPOJIE, YTO CBUICTEIBCTBYET 00 MX yMEPEHHOM
u cnaboM yrHeTeHHH. B oOpasiax ¢ pa3BeneHHEM (HIIBT-
patoB Bogopocneit 1 : 1000 — 1 : 10000 cratucTuyecku
JIOCTOBEPHOH pa3sHHIIBI MEXTY IUIOTHOCTBIO KYTBTYpP CITH-
pOXeT B OMBITe M KOHTpolie He Obuto. BhiBoABI. B sKkc-
nepuMeHTe Mexny L. interrogans u Bonopocisio C. pro-
teus (HOPMHUPYETCS TOMMYCCKUHA THIT IKOJIOTHUIECKAX MEXK-
BUJIOBBIX CBSI3€H, KOTOPBI peajn3yercsi uepe3 BhIJICICHNE
MOCJETHUM B Cpeay OOWUTaHUs OHMOJOTHYECKH-aKTUBHBIX
BEIIECTB. 3a BO3PAaCTaHHEM UYYBCTBUTEIBHOCTH K aijieno-
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naruyeckoMy BiIusHHIO C. proteus CEpoOJIOTMYECKHE THIIBI
JeNTOCIIp 00pa3oBBIBAIOT psin: Tarassovi, Icterohae-mor-
rhagiae, Pomona, Grippotyphosa, Australis, Sejroe, Cani-
cola, Hebdomadis.

Kuarouessle ciioBa: Leptospira interrogans, Chlamydomonas
proteus, SKOJIIOTHYECKHE B3aMMOCBSI3H.
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