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Abstract

The prevalence of Helicobacter pylori (H. pylori) infection is 22-95% in the developing countries and 1-58% in the developed. It varies
by geographic location, ethnicity, socioeconomic status, and age. H. pylori is considered an etiologic factor for the development of
multiple conditions like peptic ulcer disease, gastric adenocarcinoma, and MALT lymphoma and possibly type 2 diabetes mellitus,
chronic obstructive bronchitis, acute coronary disease, end-stage renal disease. The recommended treatment regimen for H. pylori is
the standard triple therapy with a proton pump inhibitor (or ranitidine, bismuth citrate), with clarithromycin and amoxicillin or
metronidazole. Nevertheless, since the 90’s the eradication rate of these triple regimens has decreased from 90% to 70%, due to H.
pylori resistance to key antibiotics, mainly clarithromycin, but also metronidazole and levofloxacin. In two series of experiments, the
effect of bacteria of H. pylori on the body's health was studied against the background of the targeted use of microorganisms with
probiotic potential.
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1. Introduction

The prevalence of Helicobacter pylori (H. pylori) infection is 22-95% in the developing countries and 1-58% in the developed. It varies by
geographic location, ethnicity, socioeconomic status, and age [1]. Despite the modern treatment possibilities, the recurrence rate is 1.75-
3.25% and the annual reinfection rate can be up to 13% [2-4]. Therefore, it is still a necessity to improve the treatment and prophylaxis
regimens for this group of patients. Moreover, current treatment regiments are far from optimal. Due to the increase in the prevalence of
H. pylori resistance to antibiotics, triple therapy with clarithromycin is no longer the best treatment regimen for H. pylori, since in some
areas the resistance to this antibiotic is higher than 20% [5].

There is data that probiotics containing bifidobacteria and/or lactobacteria can affect the multiplication process of H. pylori in the digestive

tract as well as improve the treatment course [2-4,6-8].
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It was demonstrated that children’s intestinal microflora can change its properties in the presence of lactoferrin and probiotics, thus
demonstrating the rationality of using complex therapy in the case of H. pylori [9]. Other studies demonstrate that in the presence of
probiotics the efficiency of anti-helicobacter treatment is increased along with a decrease of possible side effects of the treatment [10,11].
Therefore, the aim of this work was to study the impact of different bacterial species (of genus-specific for the Lactobacillus digestive tract

or in association with Bifidobacterium) on H. pylori in mice.

2. Methods

Two series of experiments were performed on laboratory animals (white mice). There were three series of laboratory animals, i n each
series there were three groups of animals, in each group ten mice.

The first series was designed to study the process of reproduction of certain genes of microorganisms in the digestive tract and the
introduction of a suspension of lactobacilli. The same process was compared for animals that did not receive a suspension. Lactobacillus
was administered orally (1 billion microbial cells suspended in 1 ml of saline for 10 days during the day).

In the second series, we also administered H. pylori, 1 million microbial cells per animal. This dose was administered orally only once
based on the final background of lactobacilli in the intestinal contents (optimal or non-optimal).

Both, the first and second groups were tested while the third one was a control group. Samples of intestinal contents were collected at
the beginning and end of the experiments (it was decimally diluted to 10-9).

During the experiments, we used H. pylori strain CIP 103995 (identical to ATCC 43504) was obtained from Centre de Resources
Biologiques de l'nstitut Pasteur, France.

The research process included several stages: replacement of diluted samples on agar nutrient media for each microorganism
(Bifidobacterium, Lactobacillus, Escherichia, Proteus, and Enterococcus) by Himedia incubation at (37+1) °C. We counted grown colonies
on selective agar culture media, multiplying the obtained colonies by the studied dilution and the decimal logarithm of the final number.
The calculation of the results was carried out by determining the quantitative indicators of microorganisms of the named genres, expressed
in decimal logarithm (log).

This study was conducted in accordance with the declaration of Helsinki. The experiments were carried out according to the ethical

standards and approved by the ethical committee of the State Medical and Pharmaceutical University “N.Testemitanu”.

3. Results

The results obtained at the end of the first series of the numerical value level of microorganisms from the genus: Bifidobacterium,
Lactobacillus, Escherichia, Proteus, and Enterococcus are presented in table 1.

The results demonstrate that the lactobacilli have reached the optimal level by their coordinated administration. At the end of the first
series lactobacilli in experimental series, | and Il constituted respectively 9,5+0,15 and 9,94+0,14 log/g or by 72,20% and 69,46% more
than from the start.

At the same time, the quantitative indices of lactobacilli were 5,38+0,13 log/g, and the dynamics of growth was only 2,24%. Achieving the
optimal level of lactobacilli in intestinal content has also contributed to the change in bacteria quantity of other genres. For example: the
number of Bifidobacterium compared to the initial number has increased by 97,32 and 96,47%, but for Escherichia, Proteus, and
Enterococcus the number of which has decreased.

The abovementioned results demonstrate that in the experimental groups at the end of the experiments in the first series the microbial
balance between the gender of microorganisms and the quantitative level of each of them was relatively optimal.

That was the point when the animals were administered microbial suspension of H. pylori (Il series).

We observed the animals for 10 days after the administration of the H. pylori suspension. The animals haven't shown symptoms of

infection. The group of animals that were subjected to the experiment did not die. At the same time in the control group, 30% of mice died.

4. Discussion
H. pylori is considered an etiologic factor for the development of multiple conditions like peptic ulcer disease, gastric adenocarcinoma,
and MALT lymphoma and possibly type 2 diabetes mellitus, chronic obstructive bronchitis, acute coronary disease, end-stage renal
disease [12,13].
It is known that H. pylori microorganisms are a danger to human health in particular conditions. In biological experiments, it has been
demonstrated that this danger was found to be directly dependent on the existing microbial background of the gastrointestinal tract. For

example: if the causative agent encounters intestinal equilibrium, then the inflammatory or infections process may not develop [14,15].
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Table 1. The quantitative indices of genes of intestinal microorganisms on laboratory animals (white mice) that received and didn’t receive
the selected experimental native bifidobacterium
Thebatch of The genus of The quantity of microbial cells per 1 Thedifference compared to the initial
animals microorganisms gr of intestinal content, decimal level
logarithms (log)

Time during research

Initial Final Log %
| 1 4.49+0.11 8.86+0.13 4.37 <97.32
2 5.54+0.12 9.54+0.15 4.00 <72.20
3 9.14+0.14 6.20+0.12 2.94 >32.16
4 6.20+0.13 2.07+0.08 -4.13 >66.61
5 9.65+0.10 5.41+0.11 -4.24 >43.93
Il 1 4.54+0.14 8.92+0.15 4.38 <96.47
2 5.60+0.15 9.49+0.14 3.89 <69.46
3 9.32+0.11 6.30+0.12 -3.02 >32.40
4 6.41+0.12 3.17+0.09 -3.24 >50.54
5 9.77+0.13 5.65+0.13 -4.12 >42.16
1] 1 4.49+0.13 4.60+0.11 0.11 <2.44
2 5.32+0.14 5.38+0.13 0.06 <1.12
3 8.80+0.15 8.92+0.15 0.12 >1.36
4 6.04+0.10 6.13+0.12 0.09 >1.49
5 9.53+0.16 9.62+0.14 0.09 >0.94

Animal series: | and Il-experimental; Ill-control. The genres of micro-organisms: 1.-Bifidobacterium, 2.-Lactobacillus, 3.-Escherichia, 3.-Proteus, and 5.-
Enterococcus.

The recommended treatment regimen for H. pylori is the standard triple therapy with a proton pump inhibitor (or ranitidine, bismuth citrate),
with clarithromycin and amoxicillin or metronidazole [16]. Nevertheless, since the 90’s the eradication rate of the triple regiment has
decreased from 90% to 70%, due to H. pylori resistance to key antibiotics (mainly clarithromycin, but also metronidazole and levofloxacin)
[17,18]. Taking into account these obstacles new treatment options are currently at special attention.

Probiotics are live microorganisms, which in adequate amounts have a health benefit on the host. The most used probiotic bacteria
are Lactobacillus and Bifidobacterium [19]. It was demonstrated that probiotics could improve H. pylori eradication and reduce side effects
during therapy [20]. Nevertheless, some authors warn that gastrointestinal colonization with helicobacter alters the effect of probiotics [21].
A recent systematic review demonstrated that probiotics alone show a minimal effect on H. pylori clearance, thus demonstrating their
direct role (with a mean eradication rate of 14%) [22]. This may be due to the effect of certain immunological (modulation of anti-
inflammatory cytokines secretion) and non-immunological (production of antimicrobial substances competing with H. pylori for adhesion
receptors, stimulating mucin production and stabilizing the gut mucosal barrier) mechanisms [5].

In our research, two series of experiments were carried out to evaluate the effect of probiotics on H. pylori. It was established that the

initial administration of such bacteria to the laboratory animals in the tested dose prevents the development of the infectious process.

4.1. Conclusion

In order to avoid the development of intestinal pathology caused by H. pylori, we consider that bacteria strains marketed as probiotics can
be an option for treatment. Probiotics can help to reach the microbial balance or optimal level of each bacterial species. In such a case
there would be a lower chance for the development of infection with H. pylori. Therefore, H. pylori is less harmful in the case of balanced

intestinal flora at the quantitative optimal level.

Conflict of interest

The authors declare that they have no conflict of interest.

31



Florea etal. Int Med 2020; 2(1): 29-32

Funding

There was no funding.

References

1.

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

Gotteland M, Brunser O, Cruchet S. Systematic review: are probiotics useful incontrolling gastric colonization by Helicobacter pylori? Aliment Pharmacol
Ther 2006;23:1077-86.

Hildebrand P, Bardhan P, Rossi L, Parvin S, Rahman A, Arefin MS, et al. Recrudescence and reinfection with Helicobacter pylori after eradication therapy
in Bangladeshi adults. Gastroenterology 2001;121:792-8.

Xue Y, ZhoulLY, Lu HP, LiuJZ. Recurrence of Helicobacter pylori infection: incidence and influential factors. Chin Med J 2019;132:765-71.

Nam J, Ryu K, Park B, Lee C, Park EC. Rate and predictive factors of Helicobacter pylori recurrence: Analysis of a screening cohort. Saudi J Gastroenterol
2019;25:251-6.

Goderska K, Agudo Pena S, Alarcon T. Helicobacter pylori treatment: antibiotics or probiotics. Appl Microbiol Biotechnol 2018;102:1-7.

Goldman CG, Barrado DA, Balcarce N. Effect of aprobiotic food as an adjuvant to triple therapy for eradication of Helicobacter pylori infection in children.
Nutrition 2006;22:984-8.

Bortoli N, Leonardi G, Ciancia E, Merlo A, Bellini M, CostaF, et al. Helicobacter pylori eradication: a randomized prospective study of triple therapy
versus triple therapy plus lactoferrin and probiotics. Am J Gastroenterol 2007;102:951-6.

Helicobacter pylori: a worldwide perspective. Bentham Science Publishers, 2014.

Fujimura S, Kato S, Oda M, Miyahara M, Ito Y, KimuraK, et al. Detection of Lactobacillus gasseri OLL2716 strain administered with yogurt drink in gastric
mucus layer in humans. Lett Appl Microbiol 2006;43:578-81.

Lesbros-Pantoflickova D, Corthésy-Theulaz I, Blum AL. Helicobacter pylori and probiotics. J Nutr 2007;137(3 Suppl 2):812S-818S.

Miki K, Urita Y, Ishikawa F, lino T, Shibahara-Sone H, Akahoshi R, et al. Effect of Bifidobacterium bifidum fermented milk on Helicobacter pylori and
serum pepsinogen levels in humans. J Dairy Sci 2007;90:2630-40.

Homan M, Orel R. Are probiotics useful in Helicobacter pylori eradication? World J Gastroenterol 2015;21:10644-53.

Covantev S, Timbalari E, Florea N. Helicobacter pylori and type 2 diabetes mellitus: searching for the links. Russian Open Medical Journal
2016;5:0201.

Lionetti E, Miniello VL, Castellaneta SP, Magista AM, de Canio A, Maurogiovanni G, et al. Lactobacillus reuteri therapy to reduce side-effects during anti-
Helicobacter pylori treatment in children: a randomized placebo controlled trial. Aliment Pharmacol Ther 2006;24:1461-8.

lakovenko EP, Grigoriev Pla, lakovenko AV, Agafonova NA, Prianishnikova AS, Sheregova EN, et al. Effects of probiotic bifiform on efficacy of
Helicobacter pylori infection treatment. Ter Arkh 2006;78:21-6.

Papastergiou V, Georgopoulos SD, Karatapanis S. Treatment of Helicobacter pylori infection: meeting the challenge of antimicrobial resistance. World J
Gastroenterol 2014;20:9898-911.

Agudo S, Alarcon T, Urruzuno P, Martinez MJ, Lopez-Brea M. Detection of Helicobacter pylori and clarithromycin resistance in gastric biopsies of pediatric
patients by using a commercially available real-time polymerase chain reaction after NucliSens semiautomated DNA extraction. Diagn Microbiol Infect
Dis 2010;67:213-9.

Malfertheiner P, Megraud F, O'Morain C, Bazzoli F, EI-Omar E, Graham D, et al. Current concepts in the management of Helicobacter pylori infection:
the Maastricht Il Consensus Report. Gut 2007;56:772-81.

Ruggiero P. Use of probiotics in the fight against Helicobacter pylori. World J Gastrointest Pathophysiol 2014;5:384-91.

Kim MN, Kim N, Lee SH, Park YS, Hwang JH, Kim JW, et al. The effects of probiotics on PPI-triple therapy for Helicobacter pylori eradication. Helicobacter
2008;13:261-8.

Myllyluoma E, Ahlroos T, Veijola L, Rautelin H, Tynkkynen S, Korpela R. Effects of anti-Helicobacter pylori treatment and probiotic supplementation on
intestinal microbiota. Int J Antimicrob Agents 2007;29:66-72.

Losurdo G, Cubisino R, Barone M, Principi M, Leandro G, lerardi E, et al. Probiotic monotherapy and Helicobacter pylori eradication: A systematic review

with pooled-data analysis. World J Gastroenterol 2018;24:139-49.

32


https://www.researchgate.net/publication/346966596

