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OZET

AMAC: Helicobacter pylori (H.pylori) enfeksiyonunun siddeti ve
iliskili hastaliklarin varhigi konakgl, bakteriyel ve cevresel faktor-
lerden etkilenir. Bu calismada, H.pylori enfeksiyonu saptanan
cocuklarda inflamatuar yanitin diizenlenmesinde 6nemli roli
olan plazma 25 hidroksi vitamin D3 (vitD3) ile H.pylori enfeksi-
yonu arasindaki iliskinin g&sterilmesi amaclanmistir.

GEREC VE YONTEM: Mart 2010 - Mart 2011 tarihleri arasinda
Celal Bayar Universitesi Tip Fakiiltesi gastroentroloji bélimiinde
dispeptik yakimalar ve medikal tedaviye direncli demir eksikligi
anemisi nedeni ile Ust gastrointestinal endoskopi yapilan 3-18
yas arasi 201 hasta bu ¢alismaya alindi. Biyopsi érneklerinin his-
topatolojik tanilari degerlendirildiginde, H.pylori pozitif grupta
98, H.pylori negatif grupta 103 hasta vardi. Vitamin D3 diizeyi,
H.pylori pozitif ve H.pylori negatif gruplarda karsilastinldi. Heli-
cobacter pylori pozitif grupta ise gastrik mukozal aktivite ve inf-
lamasyon siddetinin derecesi ile vitD3 duzeyleri karsilastiriidi.

BULGULAR: Helicobacter pylori pozitif hastalarin 80'inde
(81.6%), H.pylori negatif hastalarn 76'sinda (73%) vitD3 diizey-
leri dlisuiktd. Bu fark istatistiksel olarak anlamli degildi (p>0.05).
Helicobacter pylori pozitif ve negatif gruplarin plazma vitD3
dlizeylerinin ortalama degeri sirasiyla 15.64+8.9 ng/mL ve
16.36+1.35 ng/mL idi. Gruplar arasindaki fark istatistiksel olarak
anlaml degildi (p>0.05). Helicobacter pylori pozitif ve negatif
gruptaki hastalar, plazma vitD3 diizeyine gore eksiklik, siddetli
eksiklik, yetersizlik ve yetmezlik olarak dort farkli grupta sinif-
landirildiginda ise H.pylori pozitif grupta vitD3 eksikligi H.pylori
negatif gruba gore daha siktl. Bu sonug istatistiksel olarak an-
lamhydi (p<0.05). Her iki grupta kronik inflamasyonun siddeti
ve doku H.pylori aktivitesi ortalama vitD3 diizeyi ile ters orantih
olarak arttigi gorildi (p<0.05).

SONUC: Calismamizin sonuglari bélgemizde cocuklarda vitD3
distkliginun yaygin oldugunu gdstermektedir. Vitamin D3
eksikligi H.pylori enfeksiyonu icin risk faktoridir. Bu calisma
H.pylori enfeksiyonunda vitD3'lin antibakteriyel etkiyi artirdigi-
ni ve inflamasyonun siddetini azalttigini gdstermektedir.

ANAHTAR KELIMELER: Cocukluk Cagi, Helicobakter pylori, Vi-
tamin D3, Risk Faktorleri, Komplikasyonlar.
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ABSTRACT

OBJECTIVE: The severity of the Helicobacter pylori (H.pylori)
infection and the presence H.pylori related diseases are affec-
ted by host, bacterial and environmental factors. In this study
it is aimed to show relationship between H.pylori infection and
plasma Vitamin D3 (vitD3) has significant role in regulation inf-
lamatory response in children with H.pylori infection.

MATERIAL AND METHODS: Two hundred one patients aged
between 3-18 years, referred to pediatric gastroentrology de-
partment of Celal Bayar University Medical Faculty between
March 2010 to March 2011 and performed upper gastrointesti-
nal endoscopy because of gastrointestinal symptoms and iron
deficiency anemia refractory to medical therapy were enrolled
in this study. Histopathologic diagnosis of biopsy speciments
of the patients were evaluated. There were 98 patients in H.py-
lori positive group and 103 patients in H.pylori negative group.
Plasma level of vitD3 of H.pylori positive and H.pylori negative
cases were compared. Relationship between gastric mucosal
activity the degree of inflammation severity and vitD3 level
were evaluated in the H.pylori positive group.

RESULTS: Vitamin D3 levels were low in 80 (81.6%) H.pylori po-
sitive patients and in 76 (73%) H.pylori negative patients. This
difference was not statistically significant (p>0.05). The mean
value of plasma level of vitD3 H.pylori positive and negative
groups were 15.64+8.9 ng/mL and 16.36+11.35 ng/mL respe-
ctively. The difference between the groups was not statistically
significant (p>0.05). When patients in H.pylori positive and ne-
gative groups were classified according to plasma vitD3 level
in four different groups as severe deficiency, deficiency, insufi-
ciency and sufficiency. Vitamin D3 severe deficiency in H.pylo-
ri positive group was statistically more frequent than H.pylori
negative group (p<0.05). Severity of chronic inflamation and
tissue H.pylori activity increased inversely with the mean vitD3
level in both groups (p<0.05).

CONCLUSIONS: Results of this study suggests that vitD3 defi-
ciency is common in children in our region. Vitamin D3 deficien-
cy is risk factor for H.pylori infection. The findings of this study
shows vitD3 increasing antibacterial effect and reducing the
severity of inflammation in H.pylori infection.

KEYWORDS: Childhood, Helicobacter pylori, Vitamin D3, Risk
Factors, Complications.

Yazigma Adresi / Correspondence: Uzm. Dr. Giilseren EVIRGEN SAHIN
Dr. Sami Ulus Cocuk Hastanesi, Cocuk Gastroenteroloji, Hepatoloji ve Beslenme Bolim

E-mail: evirgen2005@yahoo.com

Orcid No (Sirasiyla):0000-0001-6146-3509, 0000-0002-1098-9604, 0000-0002-8546-0705
Etik Kurul / Ethical Committee: Celal Bayar Universitesi Etik Kurulu (2010/46).



344
INTRODUCTION

Vitamin D3 has well known effects on calci-
um phosphor and bone metabolism however
nowadays roles of vitD3 on other biological
sistem is being studied profoundly. In re-
cent years, vitD3 deficiency and insufficien-
cy have been found to be associated with
many chronic diseases including metabolic
syndrome, cardiovascular diseases, cancer,
infectious and autoimmune diseases (1 - 3).

Vitamin D3 acts as a transcription factor in its
biological activities, acting on the transcription
of many different genes. It performs its func-
tion by binding to the nuclear receptor (VDR:
vitamin D receptor) (4). The effects of vitD3
on the innate and adaptive immune system
gained importance with the detection of the
presence of VDR in immune system cells (1). In
studies examining the relationship between
vitD3 level and infections, especially tubercu-
losis, upper and lower respiratory infection; a
positive correlation has been reported betwe-
en low vitD3 levels and increased susceptibility
to infections and the severity of infection (5 - 8).

The role of vitD3 in infection control is related
to its effects on the innate and adaptive immu-
ne system and is mainly related to mechanisms
mediated by innate immunity (1, 4, 9). Catio-
nic antimicrobial peptides (CAMP), one of the
most important elements of the innate immu-
ne system, disrupt the membrane integrity of
pathogenic microorganisms such as H.pylori
(10, 11). In cell culture studies by Gombart et
al. showed that the CAMP and defensin 8 2 ge-
nes have VDR in the promoter region (12). It has
been found that B-Defensins with known anti-
bacterial effects inhibit H.pylori (12- 14). Vitami-
ne D3 has inhibitor affect on adaptive immune
system. This helps supression of inflamation (4,
15).

World Health Organization defines range of
sufficient, insufficient, deficient, severe defi-
cient vitD3 plasma levels are 20-100 ng/mL
(50-250mmol/L), 15-20 ng/mL (22.5-50mmol/L),
5-15ng/mL (12.5-37.5mmol/L), 5ng/mL(12.5m-
mol/L) respectively (16 - 17).

Helicobacter pylori is gram negative pathogen
infected half of the world population. Infection
with H.pylori during childhood causes different

clinical spectrum of diseases like asemptoma-
tic carriers, chronic gastritis, peptic ulsers (PU),
mucosa associated lymphoid tissue lymphoma,
and gastric cancer (18, 19). Incidence and se-
verity of disease related to H.pylori changes in
different geographical regions even in children
living in the the same regions. Chronic inflama-
tion causes asemptomatic gastritis, PU or gast-
ric cancer. Course of inflamation is related to
interaction between virulance factors of H.py-
lori, host and environmental factors (20, 21).

Although many studies on host factors ef-
fecting immune resposes in H.pylori infecti-
on, to date complete host factors are not cle-
arly defined. In this study probable relation
between H.pylori and vitD3 which has impor-
tant role in immune response is evaluated.

MATERIAL AND METHODS

In this cross sectional study patients age of 3-18
years underwent upper gastrointestinal endos-
copy because of gastrointestinal symptoms
and iron deficiency anemia refractory to medi-
cal therapy between March 2010 to March 2011
at the pediatric gastroenterology clinics of Celal
Bayar University Hospital, Manisa, Turkey were
enrolled. Patients’ clinical findings, histopatho-
logic diagnosis of biopsy speciments of the pa-
tients and plasma vitD3 levels were evaluated.

Exculation Criteria

Those who have received anti-acid, non-ste-
roidal anti-inflammatory drugs and antibio-
tic treatment in the last 3 months; patients
who have had H.pyori eradication in the last
one year; children with a diagnosis of sys-
temic disease and those younger than 3
years old were not included in the study.

In the study during upper gastrointestinal en-
doscopy two antral and two corpus biopsy
specimen were taken from four different loca-
tions for each patient. Fragments fixed in Hol-
lande solution and stained with hematoxylin
eosin and Toluidin blue for histopathological
examination and H.pylori evaluation accor-
ding to 1994 updated Sydney scoring system
for each antral and corpus biopsy specimens.
For evaluation of tissue atrophy in biopsy
specimens 2000 Atrophy Club criteria used
and each biopsy material defined as atrop-



hy positive and negative. Presence of intesti-
nal metaplasia is evaluated for each patient.

Plasma vitD3 Level Analysis

Plasma vitD3 level measured using HPLC met-
hod with vitD3 kit RECIPE Chemicals+Instru-
ments GMBH, Labortechnik Dessauerstrabe 3,
mD-80992 Miinchen/Germany (internet:www.
recipe.de). Samples were separated chroma-
tographicly and analysis performed with UV
detector. After samples were precipitated with
precipitant P. internal standart were added. Af-
ter each sample were mixed with vortex for 30
seconds and santrifujed at 10000Xg for 5 minu-
tes, obtained supernatants were used for HPLC
analysis. Measurements calculated according
to “internal standart-Via peak” area method.

Consensus values is used for classification of
plasma vitD3 level (severe deficiency < 12.5 (5)
nmol/L (ng/m), deficiency < 37.5 (15) nmol/L
(ng/m), insufficient 37. 5-50.0 (15-20) nmol/L
(ng/m), sufficient 50-250 (20-100) nmol/L
(ng/m), high >250 (100) nmol/L (ng/m), toksik
>375 (150nmol/L(ng/mL)).

Ethical Committee

In this study written informed concent were
obtained from all patients and parents. All
procedures performed in this study were
approved by Ethics Committee of Celal Ba-
yar University (protocol number 0046/2010).

Statistical Analysis

Statistical analyses to compare these parame-
ters between groups were performed using the
Statistical Package for the Social Sciences (SPSS)
(Version 16.0; SPSS, Inc., Chicago, IL, USA). Me-
ans were compared between two groups by Stu-
dent’s t tests. Pevelance rates were compared
between groups by the chisquare test. A value of
p<0.05 was considered statistically significant.

RESULTS

In the study a total of 201 patients consists
of H.pylori positive 98 (48.7%) children 43
(43.1%) males and 55 (56.9%) females), H.py-
lori negative 103 (51.3%) children, 33 (32%)
males and 70 (68%) females), were enrolled.
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The mean age of H.pylori negative and positi-
ve groups were 11.6 = 3.81, 124 + 3.37. years
respectively. No significant statistical differen-
ce in sex and mean age were found between
H.pylori negative and positive groups (p>0.05).

Mean plasma vitD3 level of H.pylori negati-
ve, H.pylori positive were 16.36+11.35 ng/mL,
15.64£8.91 ng/MI respectively. There was no
significant statistical difference between H.py-
lori positive and negative groups (p>0.05).

Vitamin D3 deficiency was detected in 76 (73%)
and 80 (81.6%) of H.pylori negative and positive
children respectively. There is no statistical dif-
ference between percentage of vitD3 deficien-
cy in H.pylori positive and negative groups. The
H.pylori positive and negative groups consists
of 6 (6.1%) 6 (5.8%) patients with severe defi-
cient plasma level of vitD3 (<5ng/mL), 49 (50%),
41 (39.8%) patients with deficient plasma level
of vitD3 (<15ng/mL), 25 (25.6%), 29 (28.2%) pa-
tients with insufficient plasma level of vitD3 (15-
20ng/mL) and 18 (18.3%), 27 (26.2%) patients
with sufficient plasma level of vitD3 respecti-
vely. Plasma level of vitD3 deficiency was more
frequent in H.pylori positive group than H.py-
lori negative group. Statistical difference was
significant between groups (p<0.05) (Table 1).

Table1: Frequencies and percentage of degree of severity of 25
OH Vit D deficiency in H.pylori positive and negative groups

H.pylori (-) H.pylori(+) Total

250H Vit D Level

N (%) N (%) N (%)

6 (5.8) 6(6.1) 12(6)

41(39.8) 49 (50) 90(44.8)

29 (28.2) 25 (25.6) 54(27)

27(26.2) 18(18.3) 45(22)

Total 103 (100) 98 (100) 201(100)

Chi square test P<0.05, p=0.04,

When the severity of gastric mucosal H.pylori
activity and plasma level vitD3 were compared
in H.pylori positive cases, there was statistical
significant relation between decrease in vitD3
level and severity of gastric mucosal H.pylori ac-
tivity (p<0.05) (Table 2). When the plasma vitD3
level of the cases and the severity of chronic
inflammation were compared, gastric chronic
inflamation increases when mean plasma vitD3
level of H.pylori positive patients decreases.
This was statistically significant (p<0.05)(Table
3).
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Table 2: Association of mean plasma 250H vitamin D plasma
level with H.pylori activity

250H Vit D Level(ng/ml)
H.pylori Activity n
(Mean+SD)

Mild 27 21.48+9.36

Moderate 31 17.64+9.28
High 40 12,72+6.30

Total 98 15.64+8.91

Annova test, p<0.05,p= 0.031

Table 3: Association of mean plasma 25 OH vitamin D level with
chronic inflamation in H.pylori cases

Chronic Inflamation n 250H Vit D level
(Mean+ SD )
None 32 18.58+6.71
Mild 23 15.68+8.4
Moderate 35 15.54+5.71
Severe 8 7.12+3.56
Total 98 15.64+8.91
nova test p<0.05, p=0.04
DISCUSSION

In this study mean plasma mean vitD3 level
were found not sufficent in both H.pylori posi-
tive and negative groups. Vitamin D3 plasma
level was not statistically different between
H.pylori positive (15.644+8.91 ng/mL) and ne-
gative (16.36+£11.35 ng/mL) groups. Maternal
vitD3 related rickets and subclinic viD3 defi-
ciency is common in pediatric and adolescent
age groups in different regions of Turkey in dif-
ferent seasons (22 - 24). Vitamin D3 deficiency
is worldwide common public health problem
specially in northern hemisphere. Andersen et
al. reported during winter plasma vitD3 level al-
most all the children is under 10ng/mL in which
30 percent of the children is lower than 10ng/
mL in northern Europe (25). In a study reported
from Uganda, 38.5% of children were found to
have low vitD3, and 2.7% of them had vitD3 de-
ficiency (26). An other study conducted in Ire-
land showed 70% of children of 2 years of age
were vitD3 deficient (27). In subgroup analysis
of mean plasma level of vitD3 deficiency su-
bgroup, H.pylori positivity statistically higher
than other subgroups. The lack of difference
in mean vitD3 levels between H.pylori positive
and H.pylori negative groups in our study can
be explained by low vitD3 levels in our region.

Kawaura reported that H.pylori infection was
less common in elderly women who took vitD3
supplements compared to those who did not
(28). In the study of Antico et al. vit D3 levels,

whichwere foundtobe 11.3+8.4ng/mLinH.py-
lori gastritis, were found to be statistically signi-
ficantly lower than in healthy individuals (29). In
children there are limited number of studies re-
lated to H.pyloriand vitD3 level in literature. Gao
et al found the prevalence of vitD3 deficiency in
H.pylori seropositive and seronegative groups
was 20.7% and 12.1%, respectively in children
(30). This study is different from our study beca-
use of no hystopathologic H.pylori verification.

In this study, there was no significant differen-
ce between vitD3 levels and H.pylori positive or
H.pylori negative groups, but when the H.pylori
positive groups were divided into subgroups
as severe deficient, deficienct, insufficient and
sufficient vitD3 level, there was significant diffe-
rence between the deficiency of vitD3 level and
the presence of H.pylori infection. In the study
of Shafri et al. H.pylori positivity was found to be
31% higher when patients with vitD3 levels <20
ng/mL were compared with patients with vitD3
levels >20 ng/mL. In the same study, vitD3 level
was found to be moderately higher in the group
with H.pylori positive in which eradication was
successful, compared to the group in which
eradication treatment failed (19.34 + 9.55 vs
18.64 + 9.61) (31). In our study, unlike the study
of Shafri et al. the presence of H.pylori infecti-
on was confirmed by gastric biopsy samples.

Helicobacter pylori triggers inflammation in
two ways which are by secreting specific toxins
orotheraggressive factors; the latter by stimula-
ting the natural and acquired immune response
of the host (20, 21). Despite the strong immune
response in H.pylori infection, clearance of the
infection is often not possible (19, 32, 33). Vita-
min D3, has an important role in signaling pat-
hways that play a role in the antimicrobial effe-
ct of innate immunity. It has been shown that
vitD3 (found in macrophages, monocytes, epit-
helial cells) stimulates the expression of genes
encoding the antimicrobial peptide (CAMP and
DEFB2) (34, 35). Guo, L et al reported that vitD3
increases CAMP expression and decreases cyto-
kine activation in gastric epithelial cells, and it
has been suggested to play a role in the inhibi-
tion of H.pylori (36). In the study of Hosada et al.
VDPs (vitamin D3 decomposition products) and
H.pylori were shown to have a bactericidal effe-
ct by providing membrane solubility and cell ly-



sis (37). In the study of Zhou et al. it was shown
that VitD3 inhibited H.pylori infection by incre-
asing CAMP secretion in vivo in mice (38). In our
study, the increase in gastric mucosal H.pylori
activity correlated with the severity of low vitD3
supports the importance of the antimicrobial
effect of vitD3. A strong local immune response
develops initially in a host infected with H.pylo-
ri. Neutrophils, macrophages, monocytes, and
dendritic cells are the first cells to aggregate
in the gastric mucosa (20). Histopathologically,
chronic gastric inflammation is characteristic in
the majority of cases (39). The production of al-
most all cytokines is increased in the inflamma-
tory response against H.pylori. In H.pylori infec-
tion, damage to the gastric mucosa by indirect
means caused by the host's immune response,
as well as by various cytotoxins and enzymes
such as urease, is responsible for the destructi-
ve effect (40). Compared with adults, decreased
Th1 and Th17 response, increased TGF-31, IL-10
secretion, resulting in less gastric inflammatory
response and neutrophil infiltration have been
shown in children (19, 41). Active vitD3 increa-
ses the release of the anti-inflammatory cyto-
kine IL-10 and shifts the balance towards Th2.
Vitamin D3 achieves this direct effect by bin-
ding to the NFAT (nuclear factor activated T cell)
and IFy promoter regions that cause the Th1
response and inhibiting synthesis (9). In vitD3
deficiency, there is a defect in T cell maturation
(42). IL-8, which plays an important role in the
pathogenesis of H.pylori-induced diseases, is
a potent chemoattractant for neutrophils and
lymphocytes. It also has effects on cell prolife-
ration, migration and tumor angiogenesis. A
correlation has been established between IL-1,
IL8, and the severity of inflammation (43). It has
been reported that vitD3 reduces the expressi-
on of IL-1, IL-6, IL-8 and TNF-a in different cell
types (9, 44). Proinflammatory cytokines secre-
ted in increased inflammatory reactions in the
gastric mucosa in H.pylori infection result in
intense infiltration by increasing chemotaxis of
mononuclear cells and neutrophils (45). In this
study, increase in gastric mucosal bacterial ac-
tivity and the severity of chronic inflammation
compare with the vitD3 levels of H.pylori posi-
tive cases the difference between the groups
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was statistically significant. Low vitD3 level cau-
ses increase in the severity of inflammation and
gastric mucosal bacterial activity. These mole-
cular mechanism supports increase in gastric
mucosal H.pylori activity and severity of chro-
nic inflamation in this study. To our knowledge,
this study is the first report of mean vitD3 level
inversely correlated with severity of H.pylori ac-
tivity and chronic inflamation in children with
H.pylori infection to date. These results reveals
the importance of adequate vitD3 supplemen-
tation in preventing inflammation in addition
to antimicrobial effect in H.pylori infection.

Vitamin D3 deficiency is a risk factor for H.py-
lori infection. The findings of this study shows
vitD3 increasing antibacterial effect and redu-
cing the severity of inflammation in H.pylori
infection. These results supports during chil-
dhood and adolescence period providing suf-
ficient vitD3 supplementation is important in
H.pylori infection control and prevention of
H.pylori related early and late complication.
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