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THE STUDY OF THE ANTAGONISTIC EFFECT OF PROBIOTICS IN
DYSBIOTIC DISORDERS IN RAT INFECTIOUS COLITIS MODEL

Yu. V. Verkhovodova, I. V. Kireev
National University of Pharmacy, Kharkiv, Ukraine

Background. Clostridium difficile (C. difficile) is the most common etiological factor for antibiotic-associated diarrhea.
The development of this type of infection can lead to serious complications such as pseudomembranous colitis. This
condition is difficult to treat and can lead to the persistent disability of working-age patients. Probio re and Probio re plus
are modern high-dose probiotics.

Objective — to determine the effect of the use of Probio re and Probio re plus for the treatment of dysbiotic disorders
that occurred in the modelling of infectious colitis in rats.

Material and methods. Clinically healthy white outbred rats weighing 200.0-250.0 grams were taken for the experiment.
To create experimental dysbiosis, animals were immunosuppressed by intramuscular injection of cyclophosphamide:
the daily dose was 0.6 mg/kg for 7 days. Thereafter, exogenous microbial loading was performed by introducing into the
stomach 1 ml of a suspension of St. aureus, C. albicans and CI. perfringens for 3 days. The animals were treated for 5
days starting from the 11th day of the experiment. Rats were divided into the groups of 6 animals: group 1 - Probio re;
group 2 - Probio re plus; group 3 - placebo (water); group 4 - intact animals.

Results. The antagonistic effects of Probio re and, to a greater extent, Probio re plus against pathogenic
microorganisms were detected. These probiotics restored the indices of normal intestinal microflora and suppressed
pathogenic and conditionally pathogenic microfiora.

Conclusios. Probio re and Probio re plus can be used for the treatment of the dysbiotic disorders associated with
infectious colitis.
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MCCNEOOBAHUE AHTATOHUCTUYECKOIO S®DEKTA
NMPOBUOTUKOB NP ANCBUOTUYHECKUX HAPYLLEHUAX HA

MOOEJIN MH®EKLUUOHHOIO KOJIUTA Y KPbIC
0. B. BepxoBopgoBa, U. B. Kupeen
HauuoHanbHbIl chapmauesmuyeckul yHusepcumem, XapbKos, YKkpauHa

BeedeHue. Clostridium difficile (C. difficile) yawe aceao si8r15emcsi amuonoa2u4eckum hakmopom aHmubuomuk ac-
coyuuposaHHoli Quapeu. Passumue daHHO20 suda UHGheKyuU MOXem fpueecmu K MmakumM MmsipKesibiM OCITIOXHEHUSIM,
Kak ncegdomemMbpaHo3HbIl Korum. 3mo cocmosiHue mpyOHo noddaemcs IeHEeHU0 U MOXem 3a8epuiumbCcsi cmoukol
uHeanudusayuel nayueHmMos mpyodocrnocobHo2o go3pacma. [pobuo-pe u npobuo-pe e — CoO8PEMEHHbIE 8bICOKO-
003Hble MPobUOMUKU.

Llenb uccnedosaHusi — onpedeneHue aghghekma rnpumeHeHusi npobuo-pe u npobuo-pe nntc 055 nedeHusi ducbuo-
muyecKux HapyweHul, Komopble 803HUKaU rnpu Mooesnupo8aHuu UHGhEKUUOHHO20 KOUMmMa y KpbIC.

Mamepuan u memodsi. [nsa skcnepumeHma 6panu 6ecriopoOHbIX KITUHUYECKU 300p08bix 6erbiX KpbIC Maccou
200,0-250,0 epammos. C yenbio co30aHusi aKcriepuMeHmarbHo20 ducbuosa XueomHbIM npo8oousiu UMMYHOCYpec-
CUr nymem 8HympuMbILLEe4YHO20 88edeHus yuknogocghamuda: cymoyHasi 0o3a cocmaensina 0,6 me/ke 8 medyeHue 7
OHell. lNocne amo2o 3K302eHHYI0 MUKPOBHYIO Hagpy3Ky ocyujecmernsinu egedeHuem 8 xerny0ok 1 mn cycrnieHauu St.
aureus, C. albicans u Cl. perfringens 8 meyeHue mpex OHel. JledeHue Xu8omHbIX Ha4yuHau ¢ 11 cymok aKcriepumeH-
ma u npoeodusniu 8 meyeHue nsimu OHel. Kpbickl 6binu pasdeneHb! Ha epynnbi no 6 ocobel: epynna 1 — npobuo-pe;
epynna 2 — npobuo-pe nnroc; epynna 3 — nnayebo (soda) epynna 4 — UHMaKMHbIe XUBOMHbIE.

Pesynbmamel. BbiggneHbl aHmazoHUcmu4yeckue aghchekmani npobuo-pe u 8 bonbwel cmeneHu — npobuo-pe nc
8 OMHOWEHUU ramoaeHHbIX MUKPOOp2aHU3Mo8. Omu npobuomuKku 80CCmaHo8UIIU roKa3amesiu HopMasibHOU MUKPO-
IopbI KUWEYHUKa U 1odassisfiu Mamo2eHHY U yCITI08HO Mamo2eHHY MUKPOGIIopy.

Bbigo0dbI. [na nedeHusi QucbuomuyecKux HapyuweHul, accoyuupo8aHHbIX C UHGhEKUUOHHbIM KOMIUMOM, Uerecoo-
b6pa3Ho HazHa4amb rpobuo-pe rnrc u npobuo-pe.

Knroueenie cnoea: npobuomuku, duapesi, UHheKkyuoHHbIU konum, S. boulardii, L. rhamnosus GG.
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Introduction

Antibiotic associated diarrhea (AAD) is an urgent
problem in modern medicine. It develops as a
result of the use of broad-spectrum antibiotics and
is treated by the use of antibiotics (vancomycin,
metronidazole) which do not always lead to complete
recovery and have side effects. Clostridium difficile
(C. difficile) is a gram-negative spore-forming
bacterium that is the most common etiological
factor of the antibiotic-associated diarrhea [1]. The
development of this type of infection can lead to
serious complications such as pseudomembranous
colitis. This condition is difficult to treat and can
lead to persistent disability of working-age patients.
C. difficile infection occurs mostly in hospitalized
patients. Current scientific evidence suggests that
probiotics, namely Saccharomyces boulardii (S.
boulardii) and Lactobacillus rhamnosus, may be
used as prophylactic agents [2, 3]. Probio re and
Probio re plus are modern high-dose probiotics
containing S. boulardii, Lactobacillus helveticus,
Lactobacillus rhamnosus GG and Bifidobacterium
longum. Considering that dysbiotic phenomena
occur in AAD, the rational scientific direction is to
study the antagonistic effect of probiotics on the
model of infectious colitis in laboratory rats.

Objective was to investigate the effect of the
use of probiotics probio re and probio re plus for the
treatment of dysbiotic disorders that occurred in the
modelling of infectious colitis in rats.

Material and methods

Clinically healthy white outbred rats weighing
200.0-250.0 grams, previously quarantined, were
taken for the experiment. All animals were kept
under the same conditions (temperature, humidity,
lighting, diet). Induction of dysbacteriosis, infection,
treatment and removal of rats from the experiment
were carried out in accordance with the provisions
of the Decree of the First National Congress on
Bioethics "General Ethical Principles of Experiments
on Animals" (2001), the European Convention
for the Protection of Vertebrate Animals used for
Experimental and other Scientific Purposes of
18.03.1986, EEC Directive No. 609 of 24.11.1986,
the provisions of the Law of Ukraine No. 3447-1V "On
the Protection of Animals from Cruelty". All animals
were kept under the same conditions (temperature,
humidity, lighting, and diet).

To prove the experimentally created infectious
colitis, the animals were examined for the
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compliance with the normal intestinal microbiota of
the rat flora [4].

To create experimental dysbiosis, animals were
immunosuppressed by intramuscular injection of
cyclophosphamide: the daily dose was 0.6 mg / kg
for 7 days.

Subsequently, exogenous microbial loading was
performed by introducing into the stomach using a
special curved metal cannula 1 ml of a suspension
of Staphylococcus aureus (109 cells/ml), Candida
albicans (1010 cells/ml) and Clostridium perfringens
(108 cells/ml) for 3 days [5]. Clostridium perfringens
culture was grown on solid nutrient medium under
anaerobic conditions (anaerostat).

Suspensions with the required number of
microorganisms were prepared using an electronic
device Densi-La-Meter (manufactured by PLIVA-
Lachema, Czech Republic; wavelength 540
nm) according to the instrument instruction and
information sheet on innovations in the healthcare
system Ne 163-2006 "Standardization for the
preparation of microbial suspensions”, Kyiv.

The animals were treated for 5 days from the
11th day of the experiment. Rats were divided into
groups of 6 animals: group 1 — the treatment was
with Probio re at a dose of 40 mg/kg; group 2 — the
treatment was with Probio re plus at a dose of 40
mg/kg; group 3 - placebo group (water); group 4 -
intact animals.

Microbiological study of the faeces was
performed on the 11" and 15" days of the experiment
in the laboratory of biochemistry and biotechnology,
[.I.  Mechnikov Institute of Microbiology and
Immunology.

Isolation of pathogens from the faeces was
performed by conventionalmethods of bacteriological
examination of dysbiosis [6]. Identification of
the extracted cultures of microorganisms was
carried out by morphological, tinctorial, cultural,
biochemical properties by conventional methods in
accordance with the determinant of bacteria Bergie
[7]. The obtained results allow to characterize the
quantitative and qualitative composition of the
tested samples.

All results were summarized in the table and
analysed mathematically using non-parametric
Mann-Whitney criteria.

Results and discussion

In the study of the samples of infected animals
on the 11th day of the experiment the signs of
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Table 1. — The results of microbiological study of the

faeces samples on the 11th day of the experiment
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dysbiotic disorders development were revealed in
all rats except group 4. In comparison with the intact
and control groups, the normal intestinal microflora
significantly decreased - the total number of E. coli

in 100% of cases (pu = 0.02) by 2-3 ranks.
Bifidobacteria and Lactobacilli decreased in
100% of animal samples (pu = 0.05).

The number of S. aureus and C. albicans
exceeded normal levels by 1-2 ranks in
100% of cases. Clostridia was isolated from
all animals.

During the whole experiment, the
representatives of the control group 4
(intact animals) revealed normal intestinal
microbiota (Table 1).

The obtained results indicate that dysbiotic
phenomena associated with infectious colitis
have developed in laboratory rats.

After a five-day administration of Probio re
at a dose of 40 mg/kg for 15 days in group 1,
100% of cases increased the total number of
E. coli (pu = 0.05) — equally by distribution for
each rank (33.3%), 104 CFU/g, 105 CFU/g,
106 CFU/g. After the treatment with Probio
re plus for five days at a dose of 40 mg/kg,

the total number of E. coli also recovered in 100%
of cases. In 67% of cases, the indicators increased
to 106 CFU/g, in the remaining 33% to 105 CFU/g
(Table 2).

Table 2. — The results of microbiological study of the samples of faeces of experimental animals in groups
on the 15th day of the experiment
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Ingroup 1S. aureus decreased to normal in 100%
of cases, specifically 50% of cases to 104 CFU/g,
the rest to 105 CFU/g, respectively. In group 2, the
indicators of S. aureus also decreased to normal in
all animals. In 67% of cases up to 104 CFU/g, in
33% of cases up to 103 CFU/g (pu = 0,02).

The number of C. albicans in groups 1 and 2
decreased to normal in all animals, but differed in
distribution and rank — in group 1 in all cases the
number reached 103 CFU/g, in group 2 in 67% of
cases - 102 CFU/g, in 37% of animals 1 * 103 CFU/g
(pu =0,02).

In the study of the representatives of the normal
intestine flora and Lactobacillus, it was found out that
in all tested samples there was a recovery of these
parameters (pu = 0,05). In group 1, the number of
B. reached 106 CFU/g in 100% of cases, in group
2 the number of Bifidobacteria in 50% of animals
increased to 108 CFU/g and in 50% of animals to
109 CFU/g. The number of Lactobacillus in group 1
increased to 106 CFU/g in all animals: in group 2 to
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107 CFU/g in 33% of cases and in 67% of cases to
108 CFU/g. This can be explained by the presence
in Probio re plus L. helveticus, L. rhamnosus GG
and B. longum.

Summarizing all of the above, Probio re plus
in the experiment showed a higher efficiency than
Probio re for the correction of dysbiotic disorders
- restoration of normal microflora and inhibition of
pathogenic one.

Conclusions

The study revealed the antagonistic effect of
Probio re and, to a greater extent, Probio re plus.
These probiotics significantly restored the indicators
of normal intestinal microflora and suppressed
pathogenic and conditionally pathogenic microflora.
Thus, considering the composition of these
probiotics, it can be concluded that their use is
rational for the treatment of dysbiotic disorders
associated with infectious colitis.
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KoHhnuKT nHTepecoB. ABTOpbI 3asiBNSIOT 00 OTCYTCTBUM
KOH(MMKTa UHTEPECOB.

duHaHcupoBaHue. VccnegoBaHue npoBefeHo 6e3 CrnoH-
COPCKOW MOAAEPXKKN.

CooTBeTCTBME NpuHUMNaM 3TuUkKU. ViccnegoBaHvne opo-
HpeHo nokanbHbIM 3TUHECKUM KOMUTETOM.
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