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Background: It seems alternative treatments such as antioxidant intervention and anti-
inflammatory intervention adjuvant to antibiotic regimens may enhance cancer prevention
approaches and decrease adverse side effects related to therapeutic antibiotic regimens. So,
we will evaluate the effects of concurrent omega-3 and cranberry juice supplementation
along with standard antibiotic therapy on the eradication of Helicobacter pylori, gastrointest-
inal symptoms, some serum inflammatory and oxidative stress markers in adults with HP
infection.

Methods: We will conduct a 4-week double-blinded randomized clinical trial. The subjects
will be randomly stratified according to sex and BMI using a permuted block randomization
procedure by Random Allocation Software (RAS). They will be assigned to one of the four
study groups: (1) cranberry juice fortified with omega-3 Intervention (n=23), (2) cranberry
juice intervention group (n=23), (3) placebo beverage fortified with omega-3 intervention
group (n=23), and (4) placebo beverage intervention (control group) (n=23). All statistical
analyses will be performed using IBM SPSS Statistics software.

Discussion: A combination of alternative therapies may have a synergistic effect compared
to a single approach. It could potentially be more effective in promoting the efficacy of
standard antibiotic therapy in eradicating HP infection.

Trial Registration: Iranian Registry of Clinical Trials (IRCT20151128025274N3, www.
irct.ir/trial/28997).

Trial Status: This study is in the early stages of sampling.

Keywords: controlled clinical trial, cranberry juice, fatty acids, omega-3, Helicobacter
pylori, inflammation mediators, oxidative stress, vaccinium macrocarpon

Background
Helicobacter pylori (HP), a gram-negative bacterium, is rated as the most common
human pathogen affecting approximately over half of the world’s population."? Of
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course, the prevalence of this infection varies widely in
different regions of the world with higher levels in develop-
ing countries, which can partly be elucidated by low socio-
economic conditions and lack of hygiene.> Adhesion HP
organism to the underlying epithelium can cause inflamma-
tion and ulcer in the stomach or duodenum, gastric cancer,
(MALT)
lymphoma.*> The virulence factors of HP can be divided

and mucosa-associated lymphoid tissue
into three major pathogenic categories based on their func-
tion, including colonization (i.e., urease, adhesins, and fla-
gella chemotaxis system), immune escape (i.e., LPS and
flagella, Cag A and T4SS, Vac A) and disease induction
(Vac A, Bab A, Dup A).%” The interaction between the HP
and its virulence factors, host normal mucosa, and environ-
mental factors can induce stepwise processes: 1) chronic
gastritis, inflammatory responses and stress oxidative; 2)
tumor suppressor gene dysfunction and migration of bone-
marrow-derived cells (BMDCs); 3) genetic alterations, epi-
genetic alterations; 4) oncogene activation, tumor suppressor
inactivation, dysregulation of DNA repair, alteration of
microRNAs; and 5) gastric carcinogenesis.*® Eradication of
HP has been demonstrated to relapse HP-related diseases.’”
The treatment regimens of HP include clarithromycin triple
therapy, bismuth quadruple therapy, concomitant therapy,
sequential therapy, hybrid therapy, levofloxacin triple ther-
apy, and fluoroquinolone sequential therapy.'®'' However,
the effectiveness of the HP eradication treatment has reduced
substantially in many countries due to antibiotic
resistance.'>'® Indeed, several states have passed the
15-20% threshold for antibiotic resistance in the past 15
years.13 ‘14 Thus, natural, non-toxic, anti-inflammatory, and
alternative antimicrobial therapies, that decrease bacterial
settlement and colonization, gastric inflammation, and muco-
sal atrophy are needed.'>'® It seems some of these modes can
improve the effectiveness of traditional antibiotic therapy
and simultaneously inhibit adverse antibiotic effects.'”
Among such alternative approaches, cranberry (vaccinium
macrocarpon) is one of the most hopeful interventions.
Extract of cranberries has been shown to exert similar inhi-
bitory activities against HP, probably due to their high con-
tent of phenolic phytochemicals such as phenolic acids,
flavonoids, and ellagic acid.'"® Previously, Burger et al
showed the high-molecular-weight; the non-dialysable com-
ponent of cranberry juice prevents specific (S-fimbriae)
adhesion of HP to the human stomach epithelial cell, immo-
bilized human mucus, and erythrocytes, in vitro.'” Also, in
a prospective, randomized, double-blind, placebo-controlled
trial, Zhang et al concluded that daily consumption of

250 mL cranberry juice for 90 days could inhibit HP infec-
tion in afflicted adults.?° However, in a randomized clinical
trial by Kantiokari et al, cranberry juice for 3 months did not
change the bacterial flora of the stools and gastric
symptoms.”!

Omega-3 polyunsaturated fatty acids (which including
ALA, EPA, and DHA) have antioxidant, anti-inflammation,
and anticancer properties.”” >* Omega-3 fatty acids, particu-
larly EPA, are the substrates of the third series of
Prostaglandins (PGE3), which have an anti-inflammatory
property, inhibit platelet aggregation, improve blood flow.**
The n-3 fatty acids can suppress various proinflammatory
mediators, such as IL-1B, IL-6, IL-8, IL-12, TNF-alpha, NF-
«B, and PGE1.2?® Gastric epithelial cells that were cocul-
tured with DHA and HP displayed a fourfold decrease in IL-8
generation and a reduction in expression of COX-2 and iNOS
compared to non-DHA treated bacteria.?’ It is shown that Fish
oil, which contains 33.5% n-3-fatty acids, has a bacteriostatic
effect on HP in vitro and invitro.?® Still, in contrast to these
pieces of evidence, Meier et al concluded omega-3 is unlikely
to be useful in HP eradication regimens.” It is likely, the
combination of alternative therapies compared to a single
approach exerts a synergic effect. It can potentially be more
effective in promoting the efficacy of standard antibiotic ther-
apy in eradicating HP infection. Thus, we aimed for the first
time to evaluate the effects of concurrent omega-3 and cran-
berry juice supplementation along with standard antibiotic
therapy on the eradication of Helicobacter pylori, gastrointest-
inal symptoms, some serum inflammatory and oxidative stress
markers in adults with HP infection.

Methods
Study Design

We will conduct a 4 week double-blinded randomized clinical
trial. The proposed clinical trial will be held at the Nutritional
Research Center, Department of Nutrition, the Ahvaz
Jundishapur University of Medical Science for 4 weeks to
assess the efficacy of daily concurrent omega-3 and cranberry
juice supplementation in subjects with HP infection (Figure 1).

Aims and Study Hypotheses

The primary aim of the current trial is to examine the effect of
4 weeks’ omega-3 supplementation, cranberry juice supple-
mentation, cranberry juice fortified with omega-3 supple-
mentation on the eradication of Helicobacter pylori,
gastrointestinal symptoms, serum levels of IL-17, TGFp1,
INF-y, MDA and TAC in adults with HP infection. The

submit your manuscript

3180

Dove

Infection and Drug Resistance 2020:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Zare Javid et al

Screening for eligible participants ]

}

92 adults with HP infection
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Control group=23 Placebo beverage fortified
with omega 3 intervention
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omega 3=23
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with 2gr omega 3
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morning and 200 ml in the
evening) per day for 4
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morning and 200 ml in the
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400ml cranberry juice (200

ml in the morning and 200

ml in the evening) per day
for 4 weeks

400 ml cranberry juice
fortified with 2gr omega
3(200 ml in the morning and
200 ml in the evening) per
day for 4 weeks

[

)

After 4 weeks, discontinuing intervention

[ Not receiving any intervention until 6th weeks \

|

of 6" week

( Follow-up of patients until the end ]

v

End of 6" week: final dietary intake, anthropometric and physical assessment, obtain stool sample for
HP eradication assessment, obtain7 ml fasting blood sample for final blood biomarker testing

Statistical

Figure | Protocol flow diagram; We will conduct a 4-week parallel-group, randomized controlled trial to determine the effects of concurrent omega-3 and cranberry juice
consumption on eradication of Helicobacter pylori, gastrointestinal symptoms, some serum inflammatory and oxidative stress markers in adults with Helicobacter pylori

infection.

secondary aim is to determine the associations between
changes in biochemistry variables and clinical others. It is
hypothesized that 4 weeks’ concurrent supplementation with
omega-3 and cranberry will improve measures of

investigation.

Participants

By referring to the Soroush clinic in the city of Ahvaz, 92
adults meeting the inclusion criteria will be recruited in
this trial after obtaining their written consent.

The following inclusion criteria will be applied: Age
18-65 years old, having HP infection, gastrointestinal com-
plaints, BMI range of 18.5 to 35 kg/m2, absence of lactation,
pregnancy, history of food allergies, suffering from any type
cancer, diabetes, as well as hepatic, renal, thyroid, and other
gastrointestinal disorders, no gastrointestinal surgery, taking
no antibiotics, PPIs, and H2 blockers over the past 2 months,
taking no herbs and omega-3 supplements as well as vitamin-
mineral supplements over the past 6 months. The subjects
with any of the following criteria will be excluded from the
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study: Changes in diet during the study period, become
pregnant during the study, unwilling to continue, and no
consumption of supplements exceed 20% of total adminis-
tered supplements.

Ethics and Trial Registration

The participants who meet the inclusion criteria will be fully
explained about the study’s protocol. This protocol,
approved by the Medical Ethics Committee of Ahvaz
University of Medical Sciences, is in accordance with the
Declaration of Helsinki (approval number: IR.AJUMS.
REC.1396.819). Each participant will sign an informed con-
sent form. This randomized clinical trial was registered on
the Iranian Registry of Clinical Trials (IRCT registration

number: IRCT20151128025274N3, www.irct.ir/trial/28997).

Sample Size

Sample size calculated based on studies by Kim et al*°

and
Santra et al’' according to compare the rate of disease
recovery in four groups considering 5%, 14%, 53%, and
60% rate of disease recovery. It was calculated 95% con-
fidence interval and 80% power (0=0.05 and f=0.2), using
the NCSS software. Finally, considering the 20% sample
loss, 23 subjects were recruited for each group.

Randomization

The subjects will be randomly stratified according to sex
and BMI using a permuted block randomization procedure
by Random Allocation Software (RAS). They will be
assigned to one of the four study groups (Figure 1).

(1) Cranberry juice fortified with omega-3 Intervention+
standard antibiotic therapy (n=23).

(2) Cranberry juice intervention group+ standard anti-
biotic therapy (n=23).

(3) Placebo beverage fortified with omega-3 interven-
tion group + standard antibiotic therapy (n=23).

(4) Placebo beverage intervention + standard antibiotic
therapy (control group) (n=23).

The standard antibiotic therapy will comprise 14-day 4
drug therapy, omeprazole (20mg, one tablet at the morning
and one tablet at night), clarithromycin (500mg, one cap-
sule at the morning and one capsule at night), amoxicillin
(500mg, two capsules at the morning and two capsules at
night), and bismuth (2 tablets at the morning and two
capsules at night).

Intervention

Cranberry juice will be prepared from cranberry concen-
trate by dilution (4%, v/v) in potable tap water; 0.25 g/L of
sucralose will be added as a sweetener. The placebo bev-
erage will have the same taste and flavor as the cranberry
juice containing vitamin C (0.5 g/L), sucralose (0.2 g/L),
1.8 g/L of citric acid, malic acid (0.3 g/L), benzoic acid
(0.5 g/L), and natural cranberry flavoring (0.5g/L) and
coloring (0.8 g/L).>*** Tak Daneh Company, Iran, will
supply both the cranberry juice and the placebo beverage.
Moreover, that company will carry out the process of
fortifying cranberry juice with omega-3.

The cranberry juice fortified with omega-3 was
produced in pilot research, and after several days, the
final product will be investigated in terms of organoleptic
and antioxidant capacity. Every 400 mL of cranberry juice
is fortified with 2 gr omega-3 (1200 EPA and 800 DHA).
Omega-3 capsules will be supplied by Karen Pharma &
Food Supplement Co., Tehran, Iran.

All the subjects will be requested to consume regularly
supplements every day for 4 weeks. Each intervention
group | subjects will receive 400 mL cranberry juice
fortified with 2 gr omega-3 daily. Each intervention
group 2 and 3 will consume 400 mL cranberry juice and
placebo beverage fortified with 2 gr omega-3 capsules
per day, respectively. The control group will receive
400 mL placebo beverage. Cranberry juice or correspond-
ing placebo beverage will be consumed twice daily,
200 mL in the morning and 200 mL in the evening. To
check compliance, subjects will be asked to record the
time and date of supplement intake. Moreover, to ensure
that the intervention group subjects regularly consume the
supplement, they will be contacted every 3 days by
a dietitian, or if it was not possible to call them, they
would be followed through SMS. The study subjects will
be asked not to change their dietary habits and physical
activity during the study (6 weeks).

Assessment of Dietary Intake,
Anthropometric Parameters, and Physical
Activity

A demographic questionnaire will be applied at the begin-
ning of the study. Dietary intake will be evaluated by 3
days food record approach (two weekdays and one
weekend day) at the beginning and end of the study.
Participants will be explained about the food recording
by a trained dietician. Dietary intake data will be analyzed
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by Nut IV (the Hearst Corporation, San Bruno, CA). The
same dietitian will measure anthropometric variables such
as body weight, height, and BMI. Bodyweight will be
measured with the accuracy of 100 gr using a Seca scale
at the baseline and end of the study. Height will be
assessed in a relaxed position by a Seca stadiometer with
an accuracy of 0.5 cm. Then, BMI will be computed as
body weight (kg) divided by the square of height (m), the
beginning and end of the study. To acquire physical activ-
ity levels of participants, the International Physical
Activity Questionnaire (IPAQ) will be applied at the base-
line, and the end of the study in an interview, and the
results will be represented as “high,” “moderate,” and
“low” activity. The Persian translation of the short form
IPAQ has been validated by Dashti et al (Cronbach’s
alpha=0.7 and test—retest reliability coefficient=0.9).**

Assessment of Gastrointestinal

Complaints

To assess the Gastrointestinal common symptoms,
a Persian version of the gastrointestinal symptom rating
scale (GSRS) will be used. This instrument contains 15
items, with five subscales (symptom clusters) including
reflux, abdominal pain, indigestion, diarrhea, and constipa-
tion. This disease-specific tool is graded on a 7-point
Likert scale, that 1 expresses no discomfort at all, and 7
represents very severe discomfort. Previously, in an
Iranian population with functional gastrointestinal disor-
ders, Cronbach o values of the GSRS and the subscales of
diarrhea, abdominal pain, constipation, indigestion were

equivalent to 0.81, 0.70, 0.70, 0.63, 0.76, respectively.35

Assessment of HP Eradication

At the baseline and sixth weeks, stool samples (1-2 mL) will
be collected using a kit consisting of a plastic spoon. The
samples will be frozen at a temperature below —20°C until
tested. The quantitative and qualitative measurement of HP
organisms in the stool will be determined by microplates-
based (DIA.PRO,
Diagnostic Bioprobes Srl, Milano, Italy). The test principle

enzyme immunoassay technique
as follows: monoclonal highly purified HP antibody will be
coated onto the wall of microwells. An aliquot of a diluted
fecal specimen will be added to microtiter wells of
a microplate, and the HP antigens will bind to the antibody
after an incubation period. The unbound material will be
washed away. After adding enzyme conjugate, it will bind to
and will form the

the antibody-antigen complex

immunocomplex of “HP antibody-HP antigen-HRP-
conjugated enzyme vonjugate.” The unbound enzyme
conjugate will be washed off in the subsequent step. HRP-
conjugated enzyme conjugate bound to the microwell will
then be incubated with a substrate solution in a timed reaction
and then measured in a spectrophotometric microwell reader
compared in a parallel manner with calibrator and controls.
The enzymatic activity of the enzyme conjugate antibody
bound to HP proteins captured on the wall of each microtiter
well will be proportional to the amount of antigen in each test
sample. The minimal concentration of HP determined by this
kit will be <0.015 mg/g of stool. The suggested positive cut-
off for fecal HP antigen is 3 ng/mL.

Assessment of Biochemistry Variables

At baseline and end of the study, 7 mL of venous blood
samples (in regular tubes) will be collected after 12 hours
of overnight fasting. ELISA kits (IBL International
GmbH) will be used to determine serum levels of 1L-17,
TGFp1, and INF-y. Moreover, serum levels of TAC and
MDA will be measured by ELISA kits (Zell Bio GmbH).

Statistical Analysis

All statistical analyses will be performed using the IBM
SPSS Statistics software (Version 18) (IBM SPSS Statistics,
Armonk, USA). All data will be presented as mean + SD.
The normality of the variables will be confirmed using the
Kolmogorov—Smirnov test. The percent change of each
variable will be also calculated by the formula [(E — B)/B
% 100], where E is the end of treatment values and B is the
baseline values. A chi-square test will be used to compare
the categorical data between treatment groups at the base-
line. ANOVA and Kruskal Wallis test will be applied to
compare parametric continuous and nonparametric data
between the groups, respectively. Paired sample ¢-test or
Wilcoxon signed-rank test will be applied to compare data
within the groups. To control confounding variables, ana-
lysis of covariance (ANCOVA) test will be used to deter-
mine the differences between the groups post-intervention,
while adjusting for baseline measurements and covariates.
A p-value of less than 0.05 will be regarded to be statisti-
cally significant.

Discussion

The International Agency for Research on Cancer has
classified the HP infection as a type I carcinogen.’®
Traditional HP infection eradication includes pharmacolo-
gical therapy, which is based on at least two known
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antibiotics combined with PPI. However, the eradication
rate of this organism has been reducing because of the
rising prevalence of antibiotic resistance, particularly clar-
ithromycin resistance. It seems that a combination of
omega-3 fatty acids and an antioxidant increase anti-
inflammatory and antioxidant effects of omega-3 fatty
acids.”” Since polyunsaturated long-chain fatty acids are
susceptible to oxidation, the combination of omega-3 fatty
acids and antioxidants have earlier been used in previous
evidences.’”*® In addition, studies have indicated that
solely fish oil supplementation increases oxidative stress,
which could be due to the effect of fish oil on the decrease
of antioxidant enzyme expression.>” It seems that antiox-
idants prevent the oxidative stress that may be induced by
omega-3 fatty acids. Thus, their co-supplementations may
be more effective than single supplementation.*®

Abbreviations

HP, Helicobacter pylori; MALT, mucosa-associated lym-
phoid tissue; LPS, lipopolysaccharide; Cag A, cytotoxin-
associated gene A; Vac A, vacuolating cytotoxin gene A;
Bab A, blood group antigen-binding adhesin A; Dup A,
duodenal ulcer promoter gene A; T4SS, type IV secretion
systems; ALA, o-Linolenic acid; EPA, eicosapentaenoic
acid; DHA, docosahexaenoic acid; PG, prostaglandins; IL-
1B, interleukin 1; IL-6, interleukin 6; IL-8, interleukin§; IL-
12, interleukin 12; TNF-alpha, tumor necrosis factor-alpha;
NF-«kB, nuclear factor kappa-light-chain-enhancer of acti-
vated B cells; COX-2, cyclooxygenase-2; iNOS, inducible
nitric oxide synthase; IL-17, interleukin 17; TGFB1, trans-
forming growth factor beta-1; INF-y, interferon gamma;
MDA, malondialdehyde; TAC, total antioxidant capacity;
IPAQ, International Physical Activity Questionnaire.
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