
Diagnostic Microbiology and Infectious Disease 82 (2015) 85–86

Contents lists available at ScienceDirect

Diagnostic Microbiology and Infectious Disease

j ourna l homepage: www.e lsev ie r .com/ locate /d iagmicrob io
Clinical Studies
Honey and green/black tea consumption may reduce the risk of

Helicobacter pylori infection
Lyudmila Boyanova a,⁎, Juliana Ilieva b, Galina Gergova a, Borislav Vladimirov c, Rossen Nikolov d, Ivan Mitov a

a Department of Medical Microbiology, Medical University of Sofia, Zdrave street 2, 1431 Sofia, Bulgaria
b Department of Social Medicine Healthcare Management, Medical University of Sofia, Sofia, Bulgaria
c Gastroenterology Clinic, University Center of Gastroenterology, University Hospital “Queen Ioanna”, Sofia, Bulgaria
d Department of Gastroenterology, University Hospital St. Ivan Rilski, Sofia, Bulgaria

a b s t r a c ta r t i c l e i n f o
⁎ Corresponding author. Tel.: +359-2-91-72-730.
E-mail address: l.boyanova@hotmail.com (L. Boyanova

http://dx.doi.org/10.1016/j.diagmicrobio.2015.03.001
0732-8893/© 2015 Elsevier Inc. All rights reserved.
Article history:
Received 17 January 2015
Received in revised form 25 February 2015
Accepted 1 March 2015
Available online 6 March 2015

Keywords:
Helicobacter pylori
Positive
Honey
Green tea
Diet
The aim of the study was to evaluate the influence of dietary and demographic factors and some habits on the
prevalence of Helicobacter pylori infection in 150 dyspeptic patients examined endoscopically and by the urea
breath test. Positivity rate was lower (50.6%) in patients consuming honey≥1 dayweekly comparedwith the re-
mainder (70.8%) and in those consuming green/black tea ≥1 day weekly (45.2%) compared with the other pa-
tients (64.8%). Logistic regression confirmed that the factors associated with significantly lower H. pylori
positivity rate were the consumption of honey (odds ratio [OR], 0.38; 95% confidence interval [CI], 0.19–0.78)
and green/black tea (OR, 0.45; 95% CI, 0.21–0.95). In conclusion, honey and green/black tea intake is associated
with reduced prevalence of H. pylori infection.
).
© 2015 Elsevier Inc. All rights reserved.
Some dietary factors possess anti–Helicobacter pylori activities and
can modify the rate of the infection as well as the infection outcome.
For instance, probiotics, green tea, liquorice, honey/propolis, and broc-
coli sprouts are among the potentially favorable factors, whereas meat
consumption and high-salt diets are potentially unfavorable factors
(Lin and Koskella, 2015).

The aim of the study was to evaluate the influence of dietary factors
on H. pylori positivity in gastroenterology patients by 13C urea breath
test (UBT).

In total, 150 consecutive untreated dyspeptic patients were tested by
13C UBT infrared spectrometer IR-force 200. The subjects (mean age,
46.8 years) involved 63 men and 87 women with duodenal ulcer (22
cases), gastric ulcer (7), both ulcers (1), chronic gastritis (79), gastro-
esophageal reflux disease (40), and gastric polyp (1). All patients filled in-
formed written consent. The diagnoses were determined endoscopically.

The patients were informed not to take antibiotics 1 month before
the test or proton pump inhibitors (PPIs) 14 days before the test.

Present/prior (during the last year) use of antibiotics, nonsteroidal
anti-inflammatory drugs (NSAIDs) (≥2 days/week), residence place
and birthplace (Sofia/elsewhere), educational level (higher/lower), and
smoking (smoking/no smoking) were also recorded. Regular consump-
tion of yogurt, green/black tea, raw garlic, and honey ≥1 day/week was
taken into account as well.

UBT testingwas performedby commercially available 13C-urea (75mg)
with citric acid 2.5 g. Breath samples were analyzed using 13C UBT infrared
spectrometer IR-force 200 (Richen-force; Beijing Boran Pharmaceutical,
Beijing, China). Cut-off delta over baseline (DOB) value was 2.05, which
was determined using a receiver operating characteristic curve.

The study was approved by the Ethical Committee of Medical
University of Sofia.

Statistical analysis was performed using SPSS 15.0 statistical software.
Chi-square test and Fisher's exact test of independencewere used to com-
pare variables of interest: sex; disease (ulcer/nonulcer); age; residence
place; birthplace; educational level; antibiotic and NSAID use; smoking;
and dietary factors, e.g., coffee, yogurt, green/black tea, raw garlic, and
honey consumption. Logistic regression was used to select significant
predictor variables; to estimate odds ratios (ORs) of these variables;
and, if possible, to predict outcomes. Age, sex, and disease were included
in multivariate models as potential confounders.

In total, 59.3% of the patients were H. pylori positive. On univariate
analysis, the positivity rate was not associated with the age (18–65
versus N65 years, P = 0.311), sex (male versus women, P = 0.140),
disease type (ulcer versus nonulcer disease, P = 0.361), residence place
(Sofia versus elsewhere, P = 0.710), birthplace (Sofia versus elsewhere,
P = 0.270), smoking (smoking versus nonsmoking, P = 0.119), NSAID
use (use versus nonuse, P = 0.796), educational level (higher versus
lower, P=0.934), antibiotic consumption (yes or no during the previous
year, P = 0.304), yogurt consumption (≥1 day/week versus less, P =
0.934), and garlic consumption (≥1 day/week versus less, P= 0.903).

Importantly, positivity rateswere lower (50.6%) in honey consumers
≥1 day/week compared with the remainder (70.8%, P = 0.013) and in
green/black tea consumers ≥1 day/week (45.2%) compared with the
remainder (64.8%, P = 0.028).
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Table 1
Logistic regression models for honey and green/black tea consumption.

Model consumption of Exposure (independent) variables Ba SEb Waldc P OR 95% CId

Honey ≥1 day weekly Age (y) 0.007 0.012 0.334 0.563 1.007 0.983–1.031
Sex (male/female) −0.647 0.355 3.322 0.068 0.523 0.261–1.050
Disease (ulcer/nonulcer) 0.502 0.470 1.141 0.286 1.652 0.657–4.154
Honey (consumption/no consumption) −0.963 0.363 7.047 0.008 0.382 0.187–0.777

Green/black tea ≥1 day weekly Age (y) 0.006 0.012 0.215 0.643 1.006 0.982–1.030
Sex (male/female) −0.524 0.346 2.292 0.130 0.592 0.301–1.167
Disease (ulcer/nonulcer) 0.426 0.464 0.841 0.359 1.531 0.616–3.802
Green/black tea (consumption/no consumption) −0.795 0.380 4.368 0.037 0.452 0.214–0.952

Outcome variable is H. pylori–positive status.
a Regression coefficients of the logistic regression.
b SE-standard error of the regression coefficients.
c Wald statistics.
d 95% CI for the OR.
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The age, sex, disease type, residence place, birthplace, smoking,
educational level, andNSAID and antibiotic consumptionwere not asso-
ciated with H. pylori positivity rate.

Logistic regression analysis showed a lower risk of H. pylori
positivity in honey consumers ≥1 day/week (OR, 0.38; 95% con-
fidence interval [CI], 0.19–0.78) and green/black tea consumers
(OR, 0.45; 95% CI, 0.21–0.95) compared with the other patients
(Table 1).

African honey can inhibit H. pylori growth in vitro due to pH, hydro-
gen peroxide, osmotic effect, and other ingradients (Manyi-Loh et al.,
2010). To our knowledge, the present study provides the first result
about the benefit of frequent Bulgarian honey consumption on
H. pylori positivity.

Both green and black teas are prepared from the leaves of Camellia
sinensis. Green tea possesses polyphenolic catechins, including epigallo-
catechin gallate (Song and Seong, 2007). Green tea consumption has
been related to low risk for atrophic gastritis/gastric cancer in Asian stud-
ies (Cabrera et al., 2006). In the present study, the logistic regression anal-
ysis confirmed the protective effect of the green/black tea consumption.

Yogurt consumption has been beneficial in H. pylori–positive sub-
jects. In Mexico, H. pylori seropositivity was lower in yogurt consumers
compared with nonconsumers (Ornelas et al., 2007).

Strikingly, no differences were found between patients consuming
yogurt ≥1 day weekly and the remainder. In Bulgaria, currently, there
are about 80 yogurt brands. As the anti–H. pylori activity of Lactobacillus
delbrueckii subsp. bulgaricus is strain specific (Boyanova et al., 2009),
different commercial yogurt brands, starter cultures, and Lactobacillus
spp. amounts should be further evaluated.
Limitations of the study are the lack of estimation of the amount of
dietary factor consumptions and the lack of inclusion of other potential-
ly favorable factors for H. pylori infection.

In conclusion, H. pylori positivity was lower in patients consuming
honeyor green/black tea at least 1 day/week comparedwithotherpatients.
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