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DISSIMILATORY SULFATE REDUCTION BY
VARIOUS DESULFOVIBRIO SP. STRAINS OF THE
HUMAN INTESTINE

The aim of this research was to study the dissimilatory sulfate reduction
process by various Desulfovibrio sp. strains of the human intestine, such
as bacterial growth, sulfate- and lactate usage, production of sulfide and
acetate by the strains, and carry out cluster and correlation analyses of this
process. Methods. Microbiology methods of the study for bacterial strains
cultivation and photometric methods for determination of bacterial biomass
and hydrogen sulfide concentration were used, sulfate ions concentration
was determined by turbidymetric method, lactate concentration was carried
out by lactate dehydrogenase. Acetate ions accumulation by the strains
was determined by titration. Using the experimental data, the methods of
statistical analysis have been also used. Results. The various Desulfovibrio
sp. strains accumulated different biomass for ten days of cultivation
in modified Kravtsov-Sorokin’s medium. The highest biomass (up to
3.89 g/l) was accumulated by Desulfovibrio sp. strain Vib-7 on the sixth
day of cultivation. Clustering of bacterial growth parameters has showed
the greatest similarity between strains Desulfovibrio sp. strain Vib-7 and
Desulfovibrio sp. strain Vib-9. After using all of the sulfate and lactate from
the medium, the bacteria stopped growing and the stationary growth phase
began. Clustering of the parameters of sulfate usage has showed that strains
Desulfovibrio sp. Vib-1 and Desulfovibrio sp. Vib-2 were combined in one
cluster, and the strains Desulfovibrio sp. Vib-7 and Desulfovibrio sp. Vib-9
were in another cluster. The strong correlation between all parameters of
dissimilatory sulfate reduction (growth, reduction of sulfate, accumulation of
sulfide, use of lactate and accumulation of acetate) by the Desulfovibrio sp.
strains has been determined. Thus, the obtained results may be promising for
further study, in particular for creating ulcerative colitis models, prediction
and prevention of human inflammatory bowel disease.

Key words: sulfate-reducing bacteria, Desulfovibrio, intestinal
microbiocenosis, inflammatory bowel diseases.

Sulfate-reducing bacteria (SRB) of the intestine use different nutrient

substances that a human consumes. Human intestinal microbiocenosis is
formed by the hundreds of bacterial species and subspecies [2, 4, 5, 9, 17].
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It is thought that SRB combined with other infections can cause a variety
of diseases including cholecystitis, brain abscesses and abdominal cavity,
ulcerative enterocolitis, etc. [5, 10; 13]. The species of Desulfovibrio genus
are often isolated among all SRB during illness. Bacteria of Desulfovibrio
genus are also isolated during both mono- and polymicrobial infections of
the gastrointestinal tract [6, 7, 14, 15].

[t is of vital importance to obtain new strains of SRB from different
people while studying the growth of the bacterial strains and the process
of dissimilatory sulfate reduction by SRB. The hydrogen sulfide and acetate
production by the bacterial strains should also be studied in order to clarify
the etiological role of these bacteria in the development of various diseases.
The data on the concentration of hydrogen sulfide and acetate produced by
the strains, are supposed to help in establishing and assessing a toxicity
effect of hydrogen sulfide and acetate on the epithelial cells of the human
intestine. Such studies might help in predicting the possibility of appearance
of the diseases. It is very important for clinical diagnosis of bowel diseases
to get more details on their etiology.

The aim of this research was to study the dissimilatory sulfate reduction
process by various Desulfovibrio sp. strains of the human intestine, such
as bacterial growth, sulfate- and lactate usage, production of sulfide and
acetate by the strains, and carry out the cluster and correlation analyses
of this process.

Material and methods

The object of the study was sulfate-reducing bacteria of various
Desulfovibrio sp. strains (SRB Vib-1, SRB Vib-2, SRB Vib-3, SRB Vib-4,
SRB Vib-5, SRB Vib-6, SRB Vib-7, SRB Vib-8, SRB Vib-9, SRB Vib-10)
obtained from the human large intestine [11].

The bacterial strains were grown in modified Kravtsov-Sorokin’s liquid
nutrition medium of such composition (g/l1): Na, SO, — 0.5; KH,PO, —
0.3; K,HPO, — 0.5; (NH,),SO, — 0.2; NH,CI — 1.0; CaCl,-6H,0 — 0.06;
MgSO,7H,0 — 0.1; C,H,O,Na — 2.0; yeast extract — 1.0; FeSO,-7H,0 —
0.004; sodium citrate-2H,0O — 0.3. Before bacteria seeding in the medium,
0.05 ml/1 of sterile solution of Na,S-9H,0 (1%) was added. To provide pH
7.2 of medium, sterile 10N solution of NaOH (0.9 ml/l) was used. The
medium was heated in boiling water for 30 min in order to obtain an oxygen-
free medium, and cooled to 25 °C. The bacteria were grown for 10 days at
35 °C under anaerobic conditions. The tube was brim-filled with medium
and closed by a rubber plug to provide anaerobic conditions.

Accumulation of biomass by various strains of sulfate-reducing bacteria
in liquid medium (the medium was without Mohr’s salt) was determined
by the turbidity of a dilute suspension of cells by the photometric method.
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The sulfate ion concentration in the medium was determined by the
turbidymetric method after it had been precipitated by barium chloride. To
stabilize the suspension, glycerol was used [8].

Hydrogen sulfide in the culture medium was photometrically determined
using a spectrophotometer (A=665 nm, cuvette with optical path 30 mm).
The reaction mixture had the following composition: zinc citrate (27.3 mM) —
10 ml; distilled water — 1.98 ml; p-aminodimethylaniline solution (5.5 mM) —
4 ml, and 20 pl of test solution. After 5 min, 1 ml of ferric chloride (0.125 M)
was added and methylene blue formation was observed. The concentration
of hydrogen sulfide was established by a calibration curve.

Determination of lactate concentration was carried out through a
dehydrogenation reaction of lactate by lactate dehydrogenase in the presence
of NAD*, with formation of pyruvate and NADH. For determination of
lactate content the following reagents were used: hydrazine—glycine buffer
pH 9.0 (glycine — 0.1 M solution containing 0.1 M hydrazine); NAD" —
0.03 M solution, pH 6.0; lactate dehydrogenase solution (protein content
was about 2 mg/ml). The samples of glycine and hydrazine were dissolved
in a small amount of distilled water, pH of 9.0 was maintained by 2 N
NaOH solution, then the mixture was diluted by distilled water to 100
ml. Solutions of NAD" and lactate dehydrogenase were kept on ice. The
content of the tubes was thoroughly mixed and placed inside a thermostat
at +25°C for 60 min. After incubation, the samples were cooled and then
the optical density of the samples was measured at 340 nm. The quantity
of the lactic acid was subsequently calculated [19].

Accumulation of acetate ions by the bacteria cultures during their
growth in the medium was determined by titration [1].

The main result of correlation is called Pearson’s correlation coefficient
(r) [3] was calculated using Excel program.

Using the experimental data, the basic statistical parameters (M — mean,
m — standard error, M=+=m) have been calculated. For the estimation of the
reliability between the statistical characteristics, the Student’s #-test was
used. The difference was reliable when p>0.95 [12]. The statistical processing
of the results was performed using packet Excel and Origin computer
programs. The cluster analysis of parameters of the sulfate reduction was
performed using Statistica 6.0 program (Complete Linkage).

Results and Discussion

The results of this research show that all isolated strains were growing
actively using sulfate as an electron acceptor and accumulating hydrogen
sulfide in the medium. These bacterial strains used lactate as the electron
donor; the lactate was actively incompletely oxidized by the bacteria to
acetate. The strains of SRB have been accumulating different biomass for
ten days of cultivation. The different growth rates of the various strains of
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SRB in the modified Kravtsov-Sorokin’s medium have been studied. The
studied SRB with varying intensity used sulfate and lactate, and produced
hydrogen sulfide and acetate. The intense growth of these bacteria depended
on the use of sulfate and lactate, and the accumulation of hydrogen sulfide
and acetate.

Having used all the sulfate and lactate in the medium, the bacteria
stopped growing and the stationary growth phase began. Among all of the
isolated bacteria the highest biomass (up to 3.89 g/l) was accumulated
by Desulfovibrio sp. strain Vib-7 on the sixth day of cultivation. The
lowest biomass (up to 3.41 g/l) among vibrios strains was accumulated by
Desulfovibrio sp. strain Vib-10 on the eighth day of cultivation (fig. 14).
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Fig. 1. Growth of the various Desulfovibrio sp. strains of the human intestine (A)
and dendrogram showing the result of the clustering parameters (B)

_— ISSN 2076—0558. Mikpobionoeis i 6iomexnoaroeisn. 2013. Ne 3. C. 50—63 —— 53



Ivan V. Kushkevych

As a result of the clustering of the growth parameters there were formed
three independent clusters. The dendrogram shows the greatest similarity
between strains Desulfovibrio sp. strain Vib-7 and Desulfovibrio sp. strain
Vib-9 by the tested parameter (fig. 1B). The strains Desulfovibrio sp.
Vib-1 and Desulfovibrio sp. Vib-2 as well as Desulfovibrio sp. Vib-5 and
Desulfovibrio sp. Vib-6 are the most varied by tested parameter compared
with strains Desulfovibrio sp. Vib-7 and Desulfovibrio sp. Vib-9, and they
form two separate isolated clusters.

The studied bacterial strains of Desulfovibrio sp. actively reduced
the sulfate ions and the bacteria used these ions as an electron acceptor.
The intensity and the time of sulfate reduction was different in each of
the strains. All of the studied strains fully used sulfate on the sixth day of
cultivation (fig. 24).

The parameters of intensity of utilization sulfate by the studied
strains are the most similar to each other, allowing combining them in
the clusters.
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Fig. 2. Sulfate usage by various Desulfovibrio sp. strains of the human intestine
(A) and the dendrogram showing the result of the clustering parameters (B)
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In this case, there is also the formation of three clusters, combining of
strains Desulfovibrio sp. Vib-1 and Desulfovibrio sp. Vib-2 in one cluster,
and the strains Desulfovibrio sp. Vib-7 and Desulfovibrio sp. Vib-9 in
another cluster (fig. 2B). However, if in this series of the experiments
strains Desulfovibrio sp. Vib-1 and Desulfovibrio sp. Vib-2 still formed
stable isolated cluster then the strain Desulfovibrio sp. Vib-5 was more
similar to the strain Desulfovibrio sp. Vib-8, which was not observed in
the previous series of experiments.

The highest concentration of hydrogen sulfide (up to 3.23 mM) among
the studied strains was produced by bacterial Desulfovibrio sp. strain
Vib-7 on the eighth day of cultivation; while the bacteria used about 98%
of sulfate in the medium, compared to the initial concentration of sulfate.
Desulfovibrio sp. strain Vib-8 produced hydrogen sulfide in the lowest
concentration (up to 2.67 mM) on the sixth day of cultivation compared to
all of the studied strains. Under these conditions about 97% of sulfate ions
were used in the medium compared to its initial concentration (fig. 34).
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Fig. 3. Production of hydrogen sulfide by the various Desulfovibrio sp. strains of
the human intestine (A) and the dendrogram showing the result of the clustering
parameters (B)
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The results clustering of quantitative formation of hydrogen sulfide have
shown that Desulfovibrio sp. strain Vib-9 with Desulfovibrio sp. strain
Vib-3, and Desulfovibrio sp. strain Vib-7 form one cluster, and the strains
Desulfovibrio sp. Vib-5 with Desulfovibrio sp. Vib-10, and Desulfovibrio
sp. Vib-4 form the second cluster, as well as Desulfovibrio sp. strain Vib-
6 and Desulfovibrio sp. Vib-8 form the third cluster. Desulfovibrio sp.
strain Vib-1 and Desulfovibrio sp. strain Vib-2 were formed into one stable
cluster as in the previous series of the experiments.

An important indicator of the bacterial growth was the presence of
organic compounds in the medium. These compounds may simultaneously
be a carbon source and an electron donor in the process of dissimilatory
sulfate reduction [2, 9, 10].

The results of the studies have showed that the presence of lactate and
sulfate in the medium stimulates growth of the studied sulfate-reducing
bacteria Desulfovibrio sp. various strains. Lactate is an electron donor
during dissimilatory sulfate reduction. All studied strains used lactate fully
on the sixth day of cultivation, while there were used about 99% of lactate

for the dissimilation of sulfate (fig. 44).
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Fig. 4. Lactate usage by the various Desulfovibrio sp. strains of the human intestine
(A) and the dendrogram showing the result of the clustering parameters (B)
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The clustering of the parameters of lactate usage by the studied strains
has showed that the strains Desulfovibrio sp. Vib-1 with Desulfovibrio
sp. Vib-9 and Desulfovibrio sp. Vib-10, as well as Desulfovibrio sp. Vib-4
with Desulfovibrio sp. Vib-9 form cluster. Moreover, the Desulfovibrio
sp. strain Vib-3 with Desulfovibrio sp. strain Vib-6 and Desulfovibrio sp.
strain Vib-7 with Desulfovibrio sp. strain Vib-5 as well as Desulfovibrio
sp. strain Vib-8 form another cluster. In this case, there are formed a clear
division into two isolated cluster on the dendrogram (fig. 4B).

Among all of the studied strains, Desulfovibrio sp. strain Vib-7
produced the highest concentration of acetate ions (up to 15.87 mM) on the
fifth day of cultivation; while the bacteria used about 97% of lactate in the
medium, compared to its initial concentration of lactate. The Desulfovibrio
sp. strain Vib-5 produced the lowest concentration (up to 14.36 mM) of
acetate ions on the eighth day of cultivation, compared with the vibrio-
shaped strains. Under these conditions, the strain used about 98% of lactate
in the medium, compared to its initial concentration (fig. 54).
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Fig. 5. Acetate production by the various Desulfovibrio sp. strains of the
human intestine (A) and the dendrogram showing the result of the clustering
parameters (B)

_— ISSN 2076—0558. Mikpobionoeis i 6iomexnoaroeisn. 2013. Ne 3. C. 50—63 —— o7



Ivan V. Kushkevych

The results of the cluster analysis of the parameters of the acetate
production by the strains have showed the formation of two separate clusters
on the dendrogram (fig. 5B). Bacterial strains Desulfovibrio sp. Vib-2 with
Desulfovibrio sp. Vib-4, Desulfovibrio sp. strain Vib-6 with Desulfovibrio
sp. strain Vib-5 and Desulfovibrio sp. Vib-3 as well as Desulfovibrio sp.
Vib-1 form one cluster. The Desulfovibrio sp. strain Vib-7 and Desulfovibrio
sp. strain Vib-8 as well as Desulfovibrio sp. strain Vib-9 with Desulfovibrio
sp. strain Vib-10 form another cluster on the dendrogram by this parameters.

Thus, the results of the studies established that the various studied
isolated bacterial Desulfovibrio sp. strains performed dissimilatory sulfate
reduction intensively. The increased level of sulfates in the intestine
can lead to intensive development of Desulfovibrio sp. strains and the
increase in sulfide and acetate concentrations. Hydrogen sulfide is the
main product of metabolism of these strains and can be accumulated
in significant quantities in the intestine. Increased sulfide and acetate
concentrations can lead to the inhibition of digestive processes in the
human intestine. Hydrogen sulfide can also cause cytotoxic and potential
carcinogenic effects and the development of intestinal diseases [4, 9,
10, 16, 18]. It is known that hydrogen sulfide affects butyrate oxidation
processes and, consequently, can cause damage to the integrity of the
epithelial barrier cells and inflammation of the colon epithelium [13, 14,
15]. It is known from the literature that Desulfovibrio sp. bacteria cause
bloody diarrhea, weight loss and anorexia in animals and human. Under
these conditions, epithelial hyperplasia, abscesses and inflammatory
infiltrates can occur [10, 14, 18].

The correlation coefficients (r) between the parameters of dissimilatory
sulfate reduction by the Desulfovibrio sp. strains were defined (Table).
Between biomass and sulfate (r =-0.975); biomass and lactate (r =-0.974);
sulfate and sulfide (r =-0.97); sulfate and acetate (r =-0.844); lactate and
acetate (r =-0.97); and lactate and sulfide (r =-0.976) a strong inversely
negative correlation has been estimated.

Between biomass and sulfide (r =+40.969); biomass and acetate (r =
+0.85); lactate and sulfate (r = +0.982); acetate and sulfide (r = 40.894)
a strong positive correlation has been estimated.

The correlation coefficient ranges from -1.0 to 4+1.0. The closer ris to +1
or -1, more closely the two variables are related. If r is close to 0, it means
there is no relationship between the variables. If  is positive, it means that
as one variable gets larger the other gets larger. If r is negative it means
that as one gets larger, the other gets smaller (often called an «inverse»
correlation). While the correlation coefficients are normally reported as r =
(a value between -1 and +1), squaring them makes then easier to understand.
The values between 0.7 and 1.0 (-0.7 and -1.0) indicate a strong positive
(negative) linear relationship via a firm linear rule [3].
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Table

Correlation coefficients (r) between dissimilatory sulfate reduction parameters
by the various Desulfovibrio sp. strains

SRB Vib-1 SRB Vib-2
Biomass | Sulfate | Sulfide | Lactate | Acetate Biomass | Sulfate | Sulfide | Lactate | Acetate
Biomass 1 -0.991 | 0.993 | -0.969 0.671 Biomass 1 -0.977 0.98 -0.941 0.698
Sulfate -0.991 1 -0.999 0.979 -0.729 Sulfate -0.977 1 -0.997 0.983 -0.803
Sulfide 0.993 -0.999 1 -0.983 0.731 Sulfide 0.98 -0.997 1 -0.984 0.808
Lactate -0.969 0.979 -0.983 1 -0.832 Lactate -0.941 0.983 -0.984 1 -0.89
Acetate 0.671 -0.729 | 0.731 -0.832 1 Acetate 0.698 -0.803 | 0.808 -0.89 1
SRB Vib-3 SRB Vib-4
Biomass | Sulfate | Sulfide | Lactate | Acetate Biomass | Sulfate | Sulfide | Lactate | Acetate
Biomass 1 -0.986 | 0.9838 | -0.957 0.864 Biomass 1 -0.978 0.98 -0.996 0.9
Sulfate -0.986 1 -0.999 0.987 -0.897 Sulfate -0.978 1 -0.938 0.99 -0.825
Sulfide 0.988 -0.999 1 -0.985 0.896 Sulfide 0.98 -0.938 1 -0.97 0.939
Lactate -0.957 0.987 | -0.985 1 -0.95 Lactate -0.996 0.99 -0.97 1 -0.889
Acetate 0.864 -0.897 | 0.896 -0.95 1 Acetate 0.9 -0.825 | 0.939 | -0.889 1
SRB Vib-5 SRB Vib-6
Biomass | Sulfate | Sulfide | Lactate | Acetate Biomass | Sulfate | Sulfide | Lactate | Acetate
Biomass 1 -0.954 0.98 -0.969 0.891 Biomass 1 -0.943 | 0.932 | -0.957 0.871
Sulfate -0.954 1 -0.982 | 0.979 -0.848 Sulfate -0.943 1 -0.99 0.978 -0.88
Sulfide 0.98 -0.982 1 -0.988 0.916 Sulfide 0.932 -0.99 1 -0.981 0.899
Lactate -0.969 0.979 | -0.988 1 -0.921 Lactate -0.957 0.978 | -0.981 1 -0.947
Acetate 0.891 -0.848 | 0916 | -0.921 1 Acetate 0.871 -0.88 0.899 | -0.947 1
SRB Vib-7 SRB Vib-8
Biomass | Sulfate | Sulfide | Lactate | Acetate Biomass | Sulfate | Sulfide | Lactate | Acetate
Biomass 1 -0.988 0.988 -0.993 0.867 Biomass 1 -0.976 0.981 -0.975 0.934
Sulfate -0.988 1 -0.975 | 0.972 -0.81 Sulfate -0.976 1 -0.99 0.991 -0.934
Sulfide 0.988 -0.975 1 -0.993 0.9 Sulfide 0.981 -0.99 1 -0.972 0.912
Lactate -0.993 0.972 -0.993 1 -0.897 Lactate -0.975 0.991 -0.972 1 -0.966
Acetate 0.867 -0.81 0.9 -0.897 1 Acetate 0.934 -0.934 | 0912 | -0.966 1
SRB Vib-9 SRB Vib-10
Biomass | Sulfate | Sulfide | Lactate | Acetate Biomass | Sulfate | Sulfide | Lactate | Acetate
Biomass 1 -0.983 | 0.972 | -0.988 0.924 Biomass 1 -0.978 0.9 -0.996 0.886
Sulfate -0.983 1 -0.968 0.987 -0.883 Sulfate -0.978 1 -0.862 0.979 -0.827
Sulfide 0.972 -0.968 1 -0.972 0.948 Sulfide 0.9 -0.862 1 -0.93 0.99
Lactate -0.988 0.987 | -0.972 1 -0.924 Lactate -0.996 0.979 -0.93 1 -0.91
Acetate 0.924 -0.883 | 0.948 | -0.924 1 Acetate 0.886 -0.827 0.99 -0.91 1
Total correlation coefficients for all SRB Vib-1-10 bacterial strains
Biomass | Sulfate | Sulfide | Lactate Acetate
Biomass 1 -0.975 0.969 -0.974 0.85
Sulfate -0.975 1 -0.97 0.982 -0.844
Sulfide 0.969 -0.97 1 -0.976 0.894
Lactate -0.974 0.982 -0.976 1 -0.912
Acetate 0.85 -0.844 0.894 -0.912 1
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Taking into consideration all of the obtained results: the studies of
bacterial Desulfovibrio sp. strains growth in the medium, their sulfate and
lactate usage, the production of hydrogen sulfide and acetate by the strains,
and cluster and correlation analyses of the parameters of the growth by the
various Desulfouvibrio sp. strains, the isolated bacteria may cause various
human intestinal diseases and inflammatory bowel processes. Therefore
these bacteria are quite interesting and promising for further studies.

Thus, the intense growth of various Desulfovibrio sp. strains perhaps
depends on the use of sulfate and lactate and the accumulation of hydrogen
sulfide and acetate. Having used all of the sulfate and lactate in the medium,
the bacteria stopped growing and the stationary growth phase began.
Among all of the isolated bacterial strains the highest biomass (up to 3.89
g/l) was accumulated by the Desulfovibrio sp. strain Vib-7. Clustering of
bacterial growth parameters has showed the greatest similarity between
strains Desulfovibrio sp. strain Vib-7 and Desulfovibrio sp. strain Vib-9
by the tested parameter.

The studied bacterial strains of Desulfovibrio genus actively reduce
sulfate ions and use these ions as an electron acceptor. The strains used
sulfate fully on the sixth day of cultivation. Clustering of the parameters
of sulfate usage has showed that the strains Desulfovibrio sp. Vib-1 and
Desulfovibrio sp. Vib-2 were combined in one cluster, and the strains
Desulfovibrio sp. Vib-7 and Desulfovibrio sp. Vib-9 were in another
cluster. The highest concentrations of hydrogen sulfide (up to 3.23 mM)
and acetate ions (up to 15.87 mM) among all the studied strains were
produced by the bacteria Desulfovibrio sp. strain Vib-7. The strong
correlation between parameters of dissimilatory sulfate reduction by the
Desulfovibrio sp. various strains has been estimated.

I.B. KyuikeBuu

YuiBepcuTeT BeTeprHAPHUX Ta (papMalleBTHUHHX HAyK BpHO,
Palackeho 1/3, CZ-61242 Bpro, Yecbka Pecry6uika, Tem: +420732215046,
e-mail: ivan.kushkevych@gmail.com

NTUCUMIJISIWLIMHE BiJHOBJIEHHS CYJIb®ATiB Pi3HUMHU
LUITAMAMU DESULFOVIBRIO SP. KULLEYHUKA JIFO1UHU

Pegepar

MeTot0 naHoro moc/ifKeHHs1 OyJ0 BUBUHUTH NPOLEC AUCHMINSALIAHOIO
BiHOBJIeHHS1 cysbdary pisHumu wramamu Desulfovibrio sp. KulleyHHKa
JIIONIMHU, 30KpeMa picT OakTepil, BAKOPUCTAHHSl HUMU CyJb(daTy i Jakrarty,
YTBOPEHHS TifporeH cyabdiny i aueraTy, a TakKo»K BUKOHATH KJaCTepHUH
Ta KopessiUidHUN aHani3 uporo npouecy. Meroau. Mikpobiosoriyni MeTonu
NOCJiIKeHb BUKOPUCTAHI Mil 4Yac KyJbTHUBYBaHHS LUTaMiB OakTepiu,
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(hoTOMETpHYHI /151 BUSHAYeHHS OaKTepianbHOi 6i0MacH Ta KOHLEHTPALlil TiAporeH
cysbdiny; KOHLEHTpPAUilo iOHIB CyJb(aTy BH3HAYEHO TypOialoOMeTPpHUYHUM
METOJOM, a KIiJIbKICTb JIaKTaTy BCTAHOBJIEHO 32 JIaKTATAEriaApOoreHasol.
[IponykyBaHHS 1ITaMaMH alleTaT iOHiB BU3HAUEHO METOAOM TUTPyBaHHs. Ha
OCHOBI €KCIIePHUMEHTA/NbHUX NAHUX TAKOXK NPOBENEHO CTATHUCTHYHHUU aHaJMi3
oTpuMaHux pesyabratiB. Pedyabratu. Pisui wramu Desulfovibrio sp.
HakomuuyBanau pisHy Oiomacy ynpomoBxk 10 AHIB KyJAbTHUBYBaHHS Yy
monudikoBanomy cepenosulli Kpasuosa-Copokina. Haii6inbiry 6iomacy (o
3,89 r/.1) nakonuuysanu 6akrepii Desulfovibrio sp. wram Vib-7 Ha wocTuit
neHb KyabTuByBaHHSl. Kmacrtepusauisi mapameTpiB GakTepiafibHOr0O POCTY
rokasajia Habijbily momioHicTe Mixk tmramamu Desulfovibrio sp. mram
Vib-7 i Desulfovibrio sp. mram Vib-9. Buxkopucrasiuu cynbgar i Jakrat
cepenoBHlla, OakTepil mepecTaBa/ Iy POCTH i BUXOAU/IHN HA CTalliOHAPHY a3y
pocty. Knacrepusauisi napameTpiB BUKOPUCTaHHS Cyab(aTy MokasaJga, L10
wtamu Desulfovibrio sp. Vib-1 i Desulfovibrio sp. Vib-2 6ymu 06’ennani B
onuH Kaactep, a wramu Desulfovibrio sp. Vib-7 i Desulfovibrio sp. Vib-9
Oy BiHeCeHi 10 iHIIOTO KaacTepy. BcTaHOBIEHO BUCOKHUH CTYMiHb KOPesLii
MiK MmapaMeTpaMyd AUCHUMIJSLIHHOrO BiAHOBJIeHHS CyJb(aTiB (pocToMm,
BiJHOBJIEHHSIM CyJ/b(aTy, HarpOMaJKe€HHAM CipKOBOIHIO, BHKOPHUCTAHHSM
JIakTaTy i yTBopeHHsM atietary) mramamu Desulfovibrio sp. Otxe, oTpuMani
pe3ysnbTaTH MOXKYTb OyTH MEPCHNEKTUBHUMM AJS MOAAJBIIMX AOCJHIAXKEHb,
30Kpema AJ51 CTBOPEHHS MojesJed BUPA3KOBUX KOJiTiB, MPOrHO3YBaHHA i
NOTIepeIPKeHHS 3aNaJbHUX 3aXBOPIOBAHb KULICUHUKA JIIOAWHH.

KnwodoBi cnoBa: cynabbharsigHoBIOBaIbHI 6akTepil, Desulfovibrio,
MiKpOOiOlLleHO3 KHIIEUYHHKA, 3aMnaJ/ibHi 3aXBOPIOBAHHS KUIIEUHHUKA.

WU.B. KywkeBuu

YHuBEpCHTET BeTepUHAPHBIX U (papMaleBTHYECKHX HayK BpHO,
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e-mail: ivan.kushkevych@gmail.com

JUCCUMHJIIATUBHOE BOCCTAHOBJIEHHUE CYJIb®ATOB
PA3JIMYHBIMHU LUITAMMAMU DESULFOVIBRIO SP.
KUIUEYHHUKA YEJIOBEKA

Pedepar

Lleabto naHHOro ucc/aenoBaHUs ObIIO H3YUUThb NpOLECC AUCCHUMHU-
JISILIMOHHOTO BOCCTAHOBJIEHHS CYy/b(aTa pasHbiMu Wwtammamu Desulfovibrio sp.
KHIIEUYHUKa YeJIOBeKa, B YaCTHOCTHU POCT OAKTepUH, MCIOJb30BAHHE HMH
cyibdaTa M JaKTaTta, HAKOMJeHHe TUAPOreH cynbduna U auerara, a
TaKkXe MPOBECTH KJIACTEPHBIH U KOPPEJSLMOHHBIH aHaNn3 3TOro Mpoliecca.
MeToabl. Mukpo6uoJOrHuecKre MeTOIbl HCCAeJO0BAHUH HCIMOJb30BaAHbI
Npu KYJbTHUBUPOBAHUM IITAaMMOB OakTepuil, poToMeTpHUUeCcKHe A/
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ornpeneseHus: DakTepruaabHOM OMOMACCHI U KOHLIEHTPALUU THAPOreH Cyab(huaa,;
KOHLIEHTPALIMIO HOHOB CyJb(aTa onpesieJeHo TypOruioMeTPUUECKIM METOIOM, a
KOJIMYECTBO JIAKTATa YCTAHOBJIEHO 10 JlaKTaTaeruaporerase. [Iponymposanue
ILITAMMaMH{ aleTaT HOHOB OIpe/ieseHO MeTONOM THTpoBaHMs. Ha ocHoBe
9KCIIePUMEHTANbHbIX NAHHBIX TaKxKe NPOBENEH CTATHUCTHYECKHH aHaJH3
MOJTy4eHHBbIX pe3ynbTaToB. Pesyabratbl. Pasmuunbie mrammbl Desulfovibrio
Sp. HaKamIuBaJ/ M pasanuHylo 6uomaccy B Tedenue 10 nHe# KyJbTHBHPOBAHHUS
B MonuduuuposanHoil cpene Kpasuosa-Copoxkuna. Haunbosbluyo 6uomaccy
(mo 3,89 r/n) naxkanausanu 6axtepuu Desulfovibrio sp. wramm Vib-7 Ha
ILIECTOH IeHb KyJIbTHBHPOBaHUS. Kactepnsauus napameTpoB 6aKTeprasbHOTO
pocTa Tokasasa HauOoJblllee CXOACTBO Mexmy Iutammamu Desulfovibrio
sp. wramm Vib-7 u Desulfovibrio sp. wramm Vib-9. HMcnonbsosas
cysbdat U JakTaT co Cpenbl, OAaKTepHH MpPeKpalland PacTH U BBIXOAUIN Ha
crauroHapHyo (asy pocra. Knacrepusauusi nmapameTpoB HCIIOJNb30BAHUS
cy/ibdara mokasasna, uto mrammbl Desulfovibrio sp. Vib-1 u Desulfovibrio
sp. Vib-2 6buti o6benuHeHbl B OfHH Kjactep, a mrammbl Desulfouvibrio
sp. Vib-7 u Desulfovibrio sp. Vib-9 Obli 0OTHECEHBI K IPYrOMY KJacTepy.
YcraHoBsieHa BBICOKAsl KOPPeJSLIMOHHAS 3aBUCHMOCTb MeXKIy MapaMeTpaMu
IHMCCUMHJISILIOHHOTO BOCCTAHOBJIEHHUST CY/Ib(ATOB (POCTOM, BOCCTAHOBJIEHHEM
cyabdara, HaKOMJeHHEM CEepOBONOPONA, HCIOJb30BAHWEM JaKTaTa |
oOpasoBanueM aterara) mrammamu Desulfovibrio sp. Takum oGpasowm,
MOJIyYeHHble Pe3yJbTaThl MOTYT ObITb MEPCINEKTUBHBIMU [J/I51 HAJbHEHIINX
MCC/e0OBAaHUH, B YACTHOCTH IJsl CO3[aHHUSI MOJesel $I3BeHHBIX KOJHUTOB,
MPOTHO3UPOBAHUS M TIPeNyNpeKIeHHUs BOCHAJUTEJbHbIX 3aboseBaHUH
KHUILIEYHUKA YesOBeKa.

KnioueBbe caoBa: cynabdaT-BOCCTAHOBUTEJNbHBIE OaKTepHH,
Desulfovibrio, MUKpOOHOLIEHO3 KHILIEYHHKA, BOCTANUTENbHbIE 3a00/€BaHUS
KUILIEYHUKA.
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