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ABSTRACT
Objectives: Detection of the H. pylori infection by demonstrating BabA gene and 
expression level of this gene during mice infection, with study the effect of probiotics 
extract and histopathological study on mice tissue change after infection and treatment.
Methods: Out of 112 patients suffering from dyspepsia attending Al- Husain medical city 
/ digestive system diseases center, Karbala city. Detection of Helicobacter pylori and also 
used probiotics yeast cell of Saccharomyces boulardii to eradicate antibiotic treatment 
of H.  pylori infection. Study histological study on infected Lab animals with H.pylori 
treated with S. boulardii.
Results: This study used probiotics yeast cell of Saccharomyces boulardii to eradicate 
antibiotic treatment of Helicobacter pylori infection. This appears through expression 
level BabA gene from a clinical isolate of these bacteria, and histological study on 
infected Lab animals with H.pylori treated with S. boulardii. The probiotic role was 
shown in the results to the eradication of antibiotic therapeutic Helicobacter infection. 
This appeared through an expression study of BabA gene in mice after infection with H. 
pylori bacteria and comparison between the expression level of this gene after therapy 
with antibiotic alone and treatment with antibiotics with probiotic. The expression level 
of the normal BabA gene of H. pylori in infected mice was 32.31. This was reduced to 
the 4.038 after treatment with antibiotics. This level of expression of gene was reduced 
to 0.504  after treatment with antibiotics probiotics. The role of probiotics also appeared 
in a histopathological study in mice biopsy when compared tissues after treatment with 
antibiotics and after treatment with antibiotics with probiotics. The present study proves 
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that the probiotic yeast cell used for eradication role to the increase the effective treatment 
of H. pylori by antibiotics as the result mention.
Conclusion: The present study proves the probiotic yeast S. boulardii used for eradication 
role of the increase the effective treatment of H. pylori by antibiotics.  There were many 
methods used to diagnosis  H. pylori infection,  PCR sensitive one and especially when used 
more than one gene duplex PCR.

INTRODUCTION
Helicobacter pylori (H. pylori) was world distribution Gram's 
negative, had flagellum bacteria, infection human stomach, and 
both non-gastric tumor and gastric tumor sickness.1-3 The therapy 
for  H. pylori2 depends on the integration of antibiotics. As well as, 
despite many treatment ways had suggested, for method direction 
treatment administration still un disband matter.4

Triple therapy (established a proton pump preventer, 
clarithromycin and amoxicillin) unto near time ago, deemed 
as the criterion first-line ardor.6-9 Because of antibiotic 
resistance, the failure range has increased; lately, H. pylori 
genome mutations were mainly caused 5. Due to these causes, 
alternate first-line ardor had been suggested (with and without 
bismuth, and hybrid).7 

The live organisms were production material that are orally 
taken and could had a beneficial influence to the host named 
Probiotics.8 Probiotics specifically affected H. pylori by main 
mechanisms that produce anti-bacterial material; representing 
as first line to defense against pathogenic bacteria, they 
strongly non-immunological obstacle along with stabilization 
stomach mucosal obstacle.10,11

Moreover, probiotics can intervene with prospective 
pathogens which might grow in the gastric region.12 In addition, 
Saccharomyces boulardii (S. boulardii) may contend with 
H. pylori to combined with host surface receptors and, lead 
to, prevent adhesion to epithelial cells.13 Moreover, when 
pretending that S. boulardii may inhibit H. pylori urease action 
in vitro.14 At final, Saccharomyces production acetic acid and 
lactic acid can frustrate H. pylori-induced hypochlorhydria 
and consider bactericidal influence  itself.15

MATERIALS AND METHODS
Patients and Samples: A total of 112 patients who received 
endoscopy examination in Al- Hussany general hospital (GIT) 
center patient had symptoms of gastrointestinal disorders and 
dyspepsia for  58  men and  54  women and their ages between 
10-80 years old. The infection of  H. pylori was diagnosis by 
rapid urease test (RUT), Bacterial culturing polymerase chain 
reaction (PCR).
Culturing of Bacteria and Condition of Growth: Bacteria 
was cultured from biopsy after collected on Columbia agar 
and brain heart infusion media (Oxiod prepare condition)  
adding H. pylori supplement (vancomycin, 2.5 units/mL 
polymyxin B 5 μ g/mL trimethoprim, 10 μ g/mL and 2.5 μ 
g/mL amphotericin B) before sterilize and add 5 to 7% lysed 
blood horse after cooling media then culturing bacteria and 
incubation in condition nitrogen 90%, carbon dioxide7.6%,  
oxygen5%.18

Biochemical test: The biochemical test had done after bacterial 
culturing like urease test, oxidase, catalase for detection H. 
pylori infection.16,17

Molecular Diagnosis: RNA was extracted from all specimen 
by RNA extraction kit (Geneaid, Sengapure). Specific primers 
for virulence factors BabA and 16S rRNA  (housekeeping 
gene) of H. pylori amplification to the cDNA by used standard 
condition. BabA gene expression level measurement by real-
time PCR using the Applied Biosystems  7500 detection 
system, Specific primers, and house-keeping gene 16SrRNA 
were designed with the aid of Primer Express. Real-time PCR 
was performed in a 20 μL reaction volume containing 3 μL 
of cDNA, 2 μL of oligo primer, 10 μL real-time PCR master 
mix, and nuclease-free water up to 20 μL, these performed in 
standard condition.19,20

Animal Models: Animal models of Helicobacter infected 
both sexes mice in weighing range 25–35 g the animal gained 
of pharmacy collage, University of  Kerbala. At short notes, 
after overnight without eat, animal was given 0.25 mL liquid 
of substance 0.2 M NaHCO3 through oral by sterilized gavage 
needle for acidic equalization. Similarly, 108 CFUs from every 
bacterial isolation of 0.15 mL of sterilized saline were injected 
to every mice. Oneself treated were reiterated within 3 and 5 
days. The same amount of saline give to the control groups.17

The Efficacy and Safety of Adding the Probiotic 
Treatment
They are randomized into two treatment regimens: mice in 
Group A were given amoxicillin (1000 mg), clarithromycin 
(500 mg), omeprazole 20 mg only, mice in Group B were 
given S. boulardii probiotic (250 mg) for 14 days, and  mice 
in Group C were given amoxicillin (1000 mg), clarithromycin 
(500 mg) and omeprazole (20 mg)  plus probiotics extract for 
3 to 5 days.21

Histology Study
Mice have died through overdose from anesthesia at the end 
of the tests, and stomach tissue sample approximate "one-
fifth," involving fundic mucosa and oxyntic, were takeoff, 
buffering formalin 4% fix, and embed within paraffin stained 
with hematoxylin and eosin after sections 5–7 mm was the 
standard method.22

RESULTS AND DISCUSSION

Expression of BabA gene:
In the expression study of BabA gene, results in Table 1 shows 
that the through 2^-∆∆ct value represented expression range 
of the gene in mice after being infected with  H. pylori was 
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32.31059  (as control without treatment), this value decreased 
to the 4.038824 after treatment of mice with antibiotic triple 
therapeutic for two weeks only and the value also decreased to 
0.504853 after treatment with antibiotic with probiotic product. 
The results  improved the probiotic extraction eradication the 
antibiotic treatment of H. pylori infection.

The results of the current study, in Figure 1, show the 
expression level of BabA gene in mice after infection and 
comparison expression level with infection progression 
during the beginning of  infection H. pylori needed BabA gene 
expression to adhesion and colonization to make infection. 
These results agree with,23 after that, the expression level 
remains constant because the bacteria needed adhesion after 
entry.

Expression of BabA Gene after Treated with 
Probiotic
To this time, many therapeutic systems have been an endeavor 
to eradicate H. pylori; however, the comfort area is far from 
intellect, ranging from 50% in the developing countries  to 75% 
in the developing improving world. The most widely passable 
first-line treatment regimen includes the incorporation of the 
proton pump preventing and two antibiotics (Amoxicillin and 
Clarithromycin). Antibiotic-resistant of some H. pylori isolate, 
result in treatment failed, the beneficent of an alternative non-
antibiotic method to treatment H. pylori and appear necessary 
for other pathogenic bacteria.24 The probiotics adjuvant used 
to treatment H. pylori eradication has lately been widely used. 

Managed different strains by various research and doses of 
probiotics and yielded inconsistent outcomes. 

In Figure 2, results show minimized H. pylori BabA gene 
expression when treated with the probiotic of S. boulardii 
compared to the group treated with antibiotics alone. The 
probiotic reduction of the level of expression of  BabA gene 
leads to the prevention of these bacteria and colonization, then 
reduces the risk of infection. These results agree with Skoog 
E.C. et al.23, who found expression level reduce after treatment 
with antibiotics and more reduce after used probiotic.

The BabA gene showed subordinate bounding for 
Helicobacter to Leb-glycoconjugates prevent the propagation 
of the bacteria result of aggregates formation, gastric mucins 
had a similar effect to the human carrying Leb ArsS have 
regulated these events. Moreover, Leb decreases binding to 
BabA gene expression and articulates a negative feedback 
loop.25 

By binding an additional way mucin caused of  growth 
determine accumulation for pathogen numbers control supply 
for the host alongside combined facilitate irrigation away of 
pathogen together with mucus shedding. Mucins caused Jiang 
has reported aggregates of H. pylori in liquid cultures, and 
Doyle,23,27 appears that Helicobacter accumulation might be 
protected for the outer condition. The beneficial of aggregation 
to Helicobacter safeguard stomach acidity, antibiotics, and 
other hurtful agent to the environment. Damaging accumulate 
created within stomach mucosal through eradicate treatment 
may be driving to slow development of resistance and a high 
sensitivity to antibiotics.26

Aggregate-causing H. pylori was life after culturing with 
glycoconjugates and mucins, as showed through stained, they 
showed indirect anti-bacterial or little effect result to combined. 
Formation of aggregates was explicated for the binding causes 
slowly down the proliferation, resulting in physical impediment 
or inter-bacterial connection.28,29 

Studies showed the techniques of labor of S. boulardii 
in the treatment of diarrhea could involve the following 4 
aspects:  (i) immunomodulatory effects such as an increase 
in IgA. (ii) increase of short-chain fatty acids concentrations. 
(iii) direct or indirect inhibition of growth of intestinal 

Figure 2. Expression of BabA gene, with antibiotic and antibiotic with 
probiotic product.

Figure 1. mRNA expression of BabA gene in mice. Expression of BabA 
after 7 and 14 days of mice infection, measuring ΔCt related to 16S 
rRNA as a housekeeping gene. 

Table 1. BabA Gene expression fold change (2^-∆∆ct) value for mice 
infected with H. pylori (control),  value after treated with antibiotic only, 
and value after treated with antibiotic with probiotic.

Mean

Gene expression fold value for mice

infected 
(control)

treatment with 
antibiotic only

treatment with 
antibiotic with probiotic

ct 16S rRNA 8.755 8.933 9.537

ct BabA 14.05 16.55 18.05

∆ct 6.68 7.795 9.295

∆∆ct -2.505 -9.005 4.95

Fold change 
(2^-∆∆ct)

32.31059 4.038824 0.504853
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pathogens. (iv) effects of anti-bacterial toxins. Host immune 
response by up-regulation for the H. pylori reacts with the of 
many cytokines, such as interferon-γ, tumor necrosis factor-α, 
interleukin (IL-8), IL-1, and IL-6.31

Histopathological Study
Figure 3 shows dissecting mice after 14 day from the first dose 
of H. pylori and infected with gastritis leading to the swelled 
stomach of this mice compared with normal mice stomach.

Figure 4 shows mice stomach walls' gastrointestinal tubules 
to compose serosa,  external,  muscularis outer mucosa, and 
inner submucosa. The lamina propria composed gastric 
mucosa of the stomach "consist of loose connective tissue" 
and the epithelium, smooth muscle as a little layer of called 
(mucosae muscularis)  detach it consist submucosa under. The 
fibrous connective tissue consists of the submucosa layer under 
the mucosa, "Meissner's plexus" detach layer of the mucosa in 
this layer. Beneath submucosa muscularis external layer and 

was unrivaled of other organs with gastrointestinal tubules, 
involving three layers.32

The second layer is a middle circular layer. A thicker 
circular muscular dike in this layer, the pylorus is encompassed 
by contractions normally tonically, pyloric sphincter if not 
anatomically discrete (forming a functional), in the duodenum 
the chyme controls by motion.31

Figure 5 shows the gastritis infection of the gastrointestinal 
tract of mice stomach. Very few inf lammatory cells 
number in healthy gastric mucosa. Moreover, while 
Helicobacter colonizes in the gastric region, neutrophils and 
polymorphonuclear cells emigrate to the region to produce 
severe inflammatory responses.

Stomach acidity reduction or hypochlorhydria come of 
severe illness. Whether the first response failure for obvious 
illness, macrophages and T cells, B cells neutrophils, aggregate 
at stomach mucosal Atherton J.33 which is a distinctive 
histopathological image of chronic active gastritis. Many 
strains of H. pylori continue permanently cause gastric 
inflammation if not eradicated with antibiotics.34,35

The results in Figure 6 shows that peptic ulcer infection 
in mice stomach gastric ulceration (GU) was related a basin-
stomatic inflammation manner and acid product normal or 
decreased and this agreement with Atherton J.34 The GU 
improvement most generally with transitive area among antrum 
and the body on the minimal gastric convolution. Colonization 

Figure 6. High severity pathogenesis of H. pylori infection by converted 
to the gastric ulcer in dissecting section  to mice stomach, 4X on left and 
40X on right (H &E stain).

Figure 5. Helicobacter pylori infection by increase inflammatory cell 
number gastritis in dissecting section to mice stomach, 4X left and 40X 
on the right (H &E stain).

Figure 4. Normal tissue of the mice stomach, 4X left and 40X on right (H 
&E stain).

Figure 3. Swollen  stomach of mice after 14 days from first Dose of H. 
pylori in (A) and normal stomach in (B).

A

B
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will be consistently spread throughout gastric mucosa when 
there is low acid secretion.  The progressive inflammatory 
cell infiltration is caused by H. pylori colonization and 
epithelium cells increasing peeling. The modification produces 
bicarbonate production and inefficient mucin; the tissue 
becomes more susceptible to ulceration because of weakens 
the mucus barrier.36

In Figure 7, results show the stage of the infected stomach 
by H.pylori of mice and formation of gastritis by increasing 
filtration of polymorphic nucleated cell to the position of 
bacterial colonization after infected mice with bacteria. It 
also shows that the tissue after treatment with antibiotic triple 
therpautic for two weeks leads to killing the bacteria and 
reducing the inflammatory cell in gastric tissue with healing 
these tissue from infection in section A section of Figure.

While the Figure in section B shows the infection stage of  
H.pylori in the stomach of mice and in this section the infection 
treatment with antibiotic with probiotic extract to compare 
the two treatment methods. In this section of the Figure, the 
healing periods of ten days and re-irreagenment of the stomach 
epithelial tissue by probiotic extract result from infection and 
increased inflammatory cells. This tissue becomes nodular 
and irregular as it appear in the Figure 7.

The first-line of anti-H. pylori therapy generally 20–30%  
failure, and one of the clinical practice causes to the fail is the 
adverse effects of higher spread. In the current research, the 
aggregate of the probiotic was efficient in mitigating  H. pylori 
eradication therapy adverse effects of the studies done.37,31 For 

the probiotics group, the eradication range overriding 90%, is 
deemed higher. Moreover, because this outcome is in rates with 
preceding research of another probiotic, one firm inference 
does not permit one to appear because of teeny specimen  
size.38

H. pylori illness people reduced gastrin-17 levels by 
probiotic interference. Helicobacter infected was related to 
acid output and catalyzed plasma and increased basal gastrin 
concentricity, particularly with duodenal ulcers patients. 
Gastrin-17  rising range had been related to rising danger with 
gastric atrophy and cancer.40 

The adherence of probiotics to gastric mucosa appears 
unlinked to the techniques back the reduced gastrin-17. Reduce 
in TNF-α and IL-8 relates many probiotic strains.39 Current 
research, most logic to explain the reduce gastrin-17 after 
probiotics exhaustion can be the reduce H. pylori range within 
gastric region as particular through 13C-UBT measured, and 
that case can perhaps leaded to decrease produce cytokines 
pro-inflammatory in gastric region.41

Probiotics interference, S. boulardii attached little to 
the upper gastrointestinal mucosal patients, but through 
gastrointestinal tract crossing, most probiotics survive well. H. 
pylori-infected through technique unlinked to the capability 
to prevent bacteria attachment and probiotic influenced fence 
function.40
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