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Резюме. В обзоре описаны симптомы поражения костной системы при заболеваниях желудка и двенадца-
типерстной кишки: сколиоз, нарушение осанки, заболевания суставов, несоответствие костного возраста 
паспортному, снижение показателей линейного роста тела и рецидивирующий кариес. Обсуждаются при-
чины нарушения минеральной плотности костной ткани при хроническом гастродуодените (ХГД): продол-
жительный дефицит микронутриентов и белка вследствие мальабсорбции, значимый дефицит витамина D 
и кальция. Приводятся факторы риска развития нарушения минеральной плотности кости у подростков с 
ХГ и ХГД, особенности костного метаболизма у больных с ХГ, отличающиеся от показателей здоровых лиц, 
влияние инфицированности пилорическим хеликобактером (НР) на состояние костной ткани и описыва-
ется роль витамина D в развитии инфекции H. pylori. В обзоре показано, что в настоящее время данных, 
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Abstract. The review describes the symptoms of bone damage in diseases of the stomach and duodenum: 
scoliosis, poor posture, joint diseases, discrepancy between the bone age and the passport age, decreased linear 
growth rates and recurrent caries. The causes of bone mineral density disorders in chronic gastroduodenitis 
(CGD) are discussed: prolonged defi ciency of micronutrients and protein due to malabsorption, signifi cant 
defi ciency of vitamin D and calcium. The risk factors for the development of mineral dencity in adolescents with 
CG and CGD, the features of bone metabolism in patients with CG that diff er from those in healthy individuals, the 
eff ect of Helicobacter pylori (HP) infection on bone tissue condition and the role of vitamin D in the development 
of H. pylori infection are given. The review shows that currently there are insuffi  cient data characterizing the 
relationship between the features of the clinical and morphological picture of chronic diseases of the upper 
digestive tract and Helicobacter pylori infection with the processes of osteosynthesis and remodeling of bone 
tissue and vitamin D. Further research is needed to develop treatment strategies for Helicobacter pylori infection, 
gastric neoplasia and gastric cancer.
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In the works of the last decades it has been 
noted that in groups of patients of diff erent ages 
suff ering from gastric and duodenal diseases, 
bone system changes such as scoliosis, posture 
disorders, joint diseases [1–5], non-compliance 
of the bone age with the passport age, decreased 
linear body growth and recurrent dental caries oc-
cur with a higher frequency. Most authors report 
bone mineral density disorders in chronic gastro-
duodenitis (CGD) [5–9], considering it from the 
position of prolonged micronutrient and protein 
defi ciency [10–12]. Back in 1991, A.P. Avtsyn et al. 
wrote: “Every physician, fi rst of all, should be inte-
rested in factors that can damage or even destroy 
the mechanisms of absorption and elimination of 
micronutrients... The extremely common diagno-
sis of ‘duodenitis’, which occurs as often as ‘gastri-
tis’, from the position of the theory of micronutri-
ents should cause at least a careful attitude. Thus, 
infl ammatory, dystrophic and especially atrophic 
changes in the duodenal mucosa are inevitably 
accompanied by disturbances in the absorption 
of trace elements” [13]. 

The use of dual-energy X-ray bone densito-
metry has shown that both children and adults 
with gastroduodenal diseases have reduced 
bone mineral density, and the degree of its re-
duction depends on the duration of the disease 
and the severity of duodenal lesions [7–10]. 
G.G.  Haustova (2008) revealed that the level of 
bone mineral density (BMD) in children with 
CGD is interrelated with the child's age, body 
length and weight, morp hofunctional features 
of the gastric and intes tine mucosa: thickness 
of the gastric and intestine mucosa, depth of 
gastric glands, number of secretory granules of 
the main cells, number of parietal cells of the 
gastric mucosa, degree of vascularization of the 
gastric and small intestine mucosa, preserva-
tion of structural order and functional activity 
of the small intestine epithelium [10]. Accor-
ding to O.V. Guzeeva (2012), a decrease in BMD 
(Z-score <–2SD) in CGD in children is found in 
10.6% of cases. The risk factors for the deve-
lopment of BMD disorders in adolescents with 

CGD are: the presence of an aggravated history 
of diseases with chronic inflammation (obesity, 
autoimmune and allergic diseases), the pre-
sence of comorbid somatic and allergic diseases, 
dental enamel disorders and superficial gastritis 
[5]. In adult patients, osteodensitometric study 
revealed a high prevalence of BMD reduction 
in chronic gastritis (CG). Osteopenia was found 
in 35% of patients in LI-LIV, in 23.3% of con-
trols and in 52% of patients it was found in the 
proximal femur, while in healthy individuals os-
teopenia was found in 13.3%. Osteoporosis was 
found in 23% of patients in LI-LIV and in 13% of 
patients in the proximal femur, whereas no such 
BMD changes were found in healthy individuals 
[9]. Only one study did not describe differences 
in BMD in patients with CGD and healthy indi-
viduals [3].

Most researchers report a signifi cant vitamin D 
defi ciency in patients with gastroduodenal dis-
eases, which increases with the duration of the 
disease [9, 10]. There is a direct correlation bet-
ween serum vitamin D levels and the presence of 
stromal fi brosis and glandular atrophy in the gas-
tric mucosa of adolescents with CG [5]. These re-
sults are consistent with the previously obtained 
data on the relationship between molecular ge-
netic variants of VDR and the degree of infl am-
matory changes in the gastric mucosa of children 
with CG [14–16]. It can be explained by the eff ect 
of vitamin D on cell proliferation, diff erentiation 
and apoptosis [17, 18].

In adult patients with autoimmune atrophic 
gastritis (AAG) a signifi cant vitamin D defi ciency 
has also been revealed [19–21]. It correlated with 
the degree of atrophy of the gastric mucosa. The 
pathogenetic mechanism underlying this as-
sociation has not been fully elucidated, but it is 
pro bably related to a decrease in vitamin D ab-
sorption against the background of gastric hy-
poachlorhydria [21, 22]. Several studies have re-
ported decreased calcium absorption in patients 
with AAG [18, 19], while another study found no 
signifi cant diff erences in calcium absorption in 
patients with autoimmune gastritis compared to 

которые характеризуют взаимосвязь особенностей клинико-морфологической картины хронических за-
болеваний верхних отделов пищеварения и хеликобактериоза с процессами остеосинтеза и ремоделиро-
вания костной ткани и витамина D, недостаточно. Необходимы дальнейшие исследования для отработки 
стратегий лечения хеликобактериоза, желудочных неоплазий и рака желудка.
Ключевые слова: костный метаболизм, витамин D, кальций, минеральная плотность костей, хрониче-
ский гастрит, хеликобактериоз
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controls [20]. Since active transcellular absorption 
of ionized calcium in the duodenum and proxi-
mal small intestine represents the most important 
physiological pathway of calcium absorption and 
is highly dependent on vitamin D, it seems pos-
sible that vitamin D defi ciency in patients with 
AAG explains calcium malabsorption and changes 
in bone mineralization [20]. In non-autoimmune 
CG, there is also evidence of decreased serum cal-
cium levels [10]. There are reports of no signifi cant 
diff erence between patients with CG and healthy 
controls [1, 9].

The data on BMD in AAG are controversial. 
A number of studies have found no signifi cant dif-
ferences in the incidence of osteoporosis between 
patients with AAG with vitamin D defi ciency and 
patients with normal levels of vitamin D [20]. At 
the same time, it has been proven that bone min-
eral density is reduced in achlorhydria [22–26].

Literature data clearly indicate that not only 
BMD indices, but also the level of markers of 
bone metabolism in patients with CG differs 
from those of healthy individuals [1], and this 
level depends on the sex of patients and infec-
tion with Helicobacter pylori (HP). Thus, ado-
lescents with chronic HP-associated gastritis 
were significantly more likely than their peers 
with HP+CG to have bone metabolism disor-
ders in the form of lower levels of osteocalcin 
and higher values of blood C-terminal telopep-
tides (CTTP), and boys with HP-associated CG, 
compared to girls, were characterized by higher 
serum parathormone levels and lower bone mi-
neral density against the background of a more 
severe course of CG [27].

It is known from a few studies that helicobacte-
riosis is often accompanied by a low physical de-
velopment, disharmonious development, chan-
ges in bone remodeling processes and decreased 
bone mineral density due to impaired nutrient 
digestion and absorption [18, 29, 30].

It has been revealed that patients with Helico-
bacter-associated CG also have secondary chronic 
duodenitis in more than 90% of cases [31–33]. 
Under the infl uence of HP, infl ammatory morpho-
logical changes develop in the duodenal mucosa, 
leading to a decrease in calcium absorption and 
its level in the body.

Previous studies have revealed some addi-
tional mechanisms of HP infl uence on calcium 
metabolism. Thus, the decrease in calcium ab-
sorption in Helicobacteriosis is associated with 
an increase in the absorption of competing with 

it nickel, the formation of which occurs in the 
process of destruction of bacterial urease in the 
stomach [3, 34]. It has been revealed that HP is 
able to synthesize the enzyme urease, which 
contains nickel in its structure. Nickel under the 
action of hydrochloric acid is converted to NiCl2, 
which is easily absorbed in the stomach. In addi-
tion, the increase in the absorption of the trace 
element may be associated with the presence of 
nickel transport proteins in HP and the formation 
of ammonium complexes with NH3 released du-
ring the hydrolysis of urea by bacterial urease [3, 
35]. Various undesirable eff ects associated with 
toxic and mutagenic eff ects of this trace element 
may result from increased nickel intake into the 
organism during HP infection [11, 13]. It is pro-
bable that this eff ect may result in impaired bone 
system formation [28].

Some researchers have proposed another 
mechanism in CG. Thus, it is assumed that in au-
toimmune gastritis, antibodies to H+K+/ATPase 
of gastric parietal cells cross-react with a chemi-
cally similar enzyme — vacuolar H+/ATPase of os-
teoclasts [36–38], which is directly involved in the 
process of bone resorption.

Numerous studies have focused on the rela-
tionship between vitamin D defi ciency and H. py-
lori infection [39–45]. The results of the published 
meta-analysis, which studied the relationship 
bet ween serum vitamin D levels and H. pylori, 
made by M.O. Săsăran et al. in 2023, are presen-
ted in Table 1.

Despite the existence of studies that have not 
confi rmed the relationship between helicobacte-
riosis and vitamin D levels [27, 51, 52, 58, 59], most 
previous reviews conclude that vitamin D plays 
an important role in the development of H.  py-
lori infection. A large number of studies consider 
vitamin D defi ciency as a risk factor for failure of 
H. pylori eradication [42, 44, 45, 63, 64]. Based on 
these studies, the therapeutic hypothesis of ad-
ding vitamin D3 to classical eradication regimens 
emerged and the effi  cacy of such a regimen was 
proved [65].

A number of experimental works on mice con-
fi rmed the protective role of vitamin D3 in rela-
tion to gastric infection with H. pylori through 
upregulation of VDR [66, 67], enhanced activa-
tion of the antimicrobial peptide pathway VDR-
cathelicidin (CAMP) [66, 67], and restoration of 
lysosomal degradation through activation of the 
protein disulfi de isomerase A3 (PDIA3) receptor, 
which promotes calcium release from lysosomes, 
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lysosomal acidifi cation and, consequently, elimi-
nation of H. pylori through the autolysosomal 
pathway [68]. Synthetic production of vitamin 
D-derived indene compounds has been shown 
to result in selective antibacterial eff ect against 
H.  pylori [69, 70]. In particular, vitamin D pro-
ducts, such as vitamin D3 product 1 (VDP1), delay 
eff ects against H.  pylori by inducing collapse of 
the cell membrane structure of bacteria [71]. The 
inhibitory eff ect of 1α,25-dihydroxyvitamin D3 on 
H. pylori-induced apoptosis of gastric epithelial 
cells was proved [72].

Gastric mucosal cells from patients infected 
with H. pylori showed a signifi cant increase in 
VDR expression compared to the healthy cont-
rol group [73]. A signifi cant correlation was also 
found between Fokl and Apal polymorphisms 
of the VDR gene and BsmI genotypes of the VDR 
gene and H. pylori infection [74]. The other three 
polymorphisms studied, namely FokI, ApaI and 
TaqI, showed no signifi cant variations in geno-
type distribution between the two groups stu-
died [75].

Several studies have shown significantly 
lower levels of 25-OHvitD in patients with gast-
ric neuroendocrine neoplasms (NEN) compared 
to patients without gastric NEN. The patho-
genetic mechanism leading to this association 
has been attributed to the pleiotropic effects of 
vitamin D [47, 51, 76, 77]. In the last few years, 
a number of studies have also focused on the 
antitumor properties of vitamin D in various 
solid neoplasms [48, 51, 74]. Tumor suppressor 
protein 3 (VDUP1) was found to increase the 
regulation of vitamin D1 (VDUP67), which has 
been shown to be protective against gastric 
carcinogenesis [3].

Nevertheless, there is currently insuffi  cient 
data that characterize the relationship between 
the clinical and morphological features of chro-
nic upper digestive diseases and helicobacterio-
sis and the processes of osteosynthesis and bone 
remodeling and vitamin D. Further studies are 
needed in order to refi ne strategies for the treat-
ment of helicobacteriosis, gastric neoplasia and 
gastric cancer.
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