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Serum Nitrite Levels in Helicobacter pylori Associated
Gastritis in Women
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SUMMARY

Helicobacter pylori infection (HPI) is known as a risk factor for gastric cancer. Nitric oxide is produced during non specific
defensive events of immune system. In carcinogenesis theories, although the association is known, the role of Helicobacter
pylori (HP) in etiology of gastric cancer remains unclear. In this study we examined the serum nitrite contents of female pa-
tients (n=46) who were diagnosed to have gastritis endoscopically and the control group of healthy females (n=10). Nitrite
levels were significantly higher in HP IgA-IgG positive group, and in conclusion, if women are known to be under significant
risk of gastric cancer, periodically monitoring the serum nitrite levels (or nitric oxide synthase activity) of every female pati-
ents with HPI during the treatment period may be a valuable marker for a possible gastric cancer risk despite of the possib-
le eradication of the bacteria.
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ÖZET

Kad›nlarda Helicobacter pylori ile ‹liflkili Gastritte Serum Nitrit Düzeyleri

Helicobacter pylori infeksiyonunun (HPI) gastrik kanser için bir risk faktörü oldu¤u bilinir. Nitrik oksit ba¤›fl›kl›k sisteminin
özgül olmayan savunma mekanizmalar›nca üretilir. Karsinogenez teorilerinde iliflki bilinmesine karfl›n, HPI’ nun gastrik kan-
ser etiyolojisindeki rolü henüz aç›k de¤ildir. Bu çal›flmada endoskopik olarak gastrit tan›s› alm›fl kad›nlar›n (n=46) ve kon-
trol grubu olarak sa¤l›kl› kad›nlar›n (n=10) serum nitrit de¤erleri de¤erlendirilmifltir. HP IgA-IgG pozitif olan gruptaki se-
rum nitrit düzeyleri belirgin olarak yüksek bulunmufltur. Sonuç olarak, e¤er kad›nlar›n belirgin olarak gastrik kanser riski al-
t›nda oldu¤u biliniyorsa, HPI infeksiyonu olan kad›nlar›n sa¤alt›mlar› s›ras›nda düzenli olarak serumlar›ndaki nitrit düzey-
leri (veya nitrik oksit sentaz aktiviteleri) izlenirse, bu izlem sonuçlar› bakteri tamamen silinse bile hala olas›l›¤› süren gastrik
kanser riski için de¤erli bir gösterge olabilir. 
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INTRODUCTION

Helicobacter pylori infection (HPI) is known as a
risk factor for gastric cancer. Many epidemiological
and experimental studies have shown an association
between chronic HPI and subsequent development
of gastric carcinoma in humans and animals (1,2).
Nitric oxide is produced in multiple cells of the hu-
man body as a part of non specific immune response
in a soluble gas form and shows its effect in seconds,
however following the production its defensive ef-
fects are not limited and might be harmful to normal
cells. One of the main adverse  effect of nitric oxide
is its precancerous DNA fragmentation (3). In this
study we examined the serum nitrite contents of fe-
male patients who have gastritis.

MATERIALS AND METHOD

Methods for determining nitrite and nitrate are app-
licable to both fresh and archieved body fluids such
as plasma, serum, urine, bile, synovial fluid, sputum,
and cerebrospinal fluid. Fasting for 12 hours is re-
ported to reduce concentrations of plasma nitrate and
nitrite by 50 %, and in fasted volunteers approxima-
tely 90 % of plasma nitrite and nitrate is derived
from NOS-derived NO (4,5). Before endoscopy and
serum samples all the subjects were fasted overnight.

The sera of the female patients (n=46) who were di-
agnosed to have gastritis endoscopically and the con-
trol group of healthy females (without gastritis)
(n=10) were collected and kept at –20 

o
C until use.

Nitrite levels of these sera were determined by Gri-
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ess Reagent. Plasma and urine nitrite and nitrate me-
asurements may have a diagnostic role for individu-
al patients with conditions in which inducible NO
synthase (NOS) is massively up-regulated, such as
infection, rejection, and inflammation (6). Nitrite is
generated by the rapid oxidation of NO. To assay nit-
rite we used a modification of a previously published
method (7). Aliquots of 100 μL serum samples were
mixed with equal volumes of Griess Reagent in a 96-
well microtitre plate (Maxisorb Immunoplate,
Nunc). After 10 minutes of incubation at room tem-
pertature the absorbance at a wavelength of 540 nm
was measured in a microplate reader (Model 230S;
Organon Technica). A range of 2-fold dilutions of so-
dium nitrite (0.05-100 mM) in PBS was run in each
assay to generate a standard curve. These sera were
screened by Helicobacter  pylori (HP) IgA and IgG
EIA (Quorum Diagnostics Inc., Canada) according

to manufacturer’ s instructions. Statistical analyses
were made by Kruskal-Wallis one-way ANOVA to
determine the differences between groups.

RESULTS

In HP IgA-IgG negative cases (n=10) nitrite values
were 15.3 ± 2.6 μM (95% confidence interval, C.I:
14.33-16.82). In HP IgA-IgG positive cases (n=36)
nitrite values were 30.8 ± 6.9 μM (C.I: 30.16-35.73).
Serum nitrite values of healthy group were 16.4 ±
4.3 μM (C.I: 14.18-17.82) (Table 1). A significant
difference was shown between groups by Kruskal-
Wallis one-way ANOVA (p<0,001) (Figure 1). 

DISCUSSION

In carcinogenesis theories, there are several explana-
tions about the role of HPI in etiology of gastric can-

Helicobacter pylori Helicobacter pylori Control (n=10)
IgA-IgG positive (n=36)            IgA-IgG  negative (n=10)

Serum Nitrite Levels (mM) 30.8 ± 6.9 15.3 ± 2.6 16.4 ± 4.3

Table 1. Serum Nitrite Levels of Helicobacter pylori IgA positive, Helicobacter pylori IgA negative and control subjects.

Figure 1: Serum nitrite levels of Helicobacter pylori (HP) IgA-IgG positive, Helicobacter pylori (HP) IgA-IgG negative, and control groups 
(in μM) (p<0,001).
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cer. The most convincing hypothesis shows chronic
inflammation as a reason for malignant transformati-
on (8). In recent studies the role of nitroso compo-
unds in the gastric carcinogenesis was shown (9,10). 

In this study we found that serum nitrite levels were
significantly higher in HP IgA-IgG positive group
and it is known that elevated HP IgA levels reflect
active chronic gastritis (11) as a non invasive and
easy to perform serological test. 

Females are known to be under significant risk of
cancer (12,13), and if treatment is succesful no prog-
ression to cancer occur in HPI and it is assumed that
1.2 % of persons would become reinfected with HP
annually (14). 

In this study, no significant matchings between age,
socioeconomic status and serum nitrite levels were
observed. These results direct us to think and study
more about the problem in developing countries. 

In conclusion, periodically monitoring the serum nit-
rite levels of female patients with HPI after treatment
may be a valuable marker for a possible gastric can-
cer risk despite of the possible eradication of the bac-
teria. And these results deserve further studies in wi-
de patient groups.
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