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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background and Objectives: The relationship between 

Helicobacter pylori infection and gallbladder diseases, 
particularly cholecystitis and gallbladder polyps, remains 
unclear. This study aimed to investigate the presence of H. 
pylori in gallbladder tissues and its potential role in gallbladder 
pathologies, as well as to examine the expression of chemokines 
CXCL2 and CXCL5 in these conditions.

Methods: A total of 137 laparoscopically excised gallbladders 
were analysed through histological examination, PCR for 
H. pylori-specific DNA, and quantitative real-time PCR for 
CXCL2 and CXCL5 gene expression. The study cohort included 
patients with acute calculous cholecystitis, chronic calculous 
cholecystitis, and gallbladder polyps.

Results: H. pylori was detected in 30.7% of cases by 
histological methods and 42.3% by PCR. Elevated expression of 
CXCL2 and CXCL5 was observed in 62% and 57.7% of cases, 
respectively, with a higher prevalence in acute cholecystitis 
compared to chronic conditions. However, no statistically 
significant association was found between H. pylori presence 
and the forms of cholecystitis, as well as between H. pylori 
presence and chemokine expression in gallbladder.

Conclusions: The study did not establish a direct link between 
the presence of H. pylori infection and forms of gallbladder 
pathologies. The findings suggest that other factors other than H. 
pylori may contribute to the upregulation of CXCL2 and CXCL5 
in gallbladder diseases. Further research is needed to elucidate 
the complex interactions between H. pylori, chemokines, and 
gallbladder pathologies.

Key words. Helicobacter pylori, Gallbladder Disease, 
Cholecystitis, Chemokine CXCL2, Chemokine CXCL5.
Introduction.

Malignant tumors of the biliary tract, encompassing the 
gallbladder and bile ducts, present significant management 
challenges. Concurrently, both the incidence and mortality 
associated with these diseases are on an upward trajectory 
[1,2]. Early diagnosis is feasible in a mere 35% of cases, and 
in instances of delayed diagnosis, the median survival duration 
seldom surpasses twelve months [3]. Similar to gastric cancer, 
cancers of the hepato-biliary system predominantly arise against 
a backdrop of chronic inflammation, which may precipitate 
malignant transformations within the tissue [4].

Helicobacter pylori (H. pylori) is implicated as a causative 
agent of chronic and acute inflammation, as well as gastric 
cancer. Recent studies over the past decade have posited that the 
pathogenicity of Helicobacter pylori towards gastrointestinal 

organs is influenced by the bacterium's 2D protein profiles 
and the cytotoxin-associated gene (CagA). The latter encodes 
the CagA protein, thereby determining the variants of CagA 
isoforms [5,6]. It has been substantiated that the CagA protein, 
particularly its East Asian variant, escalates the risk of malignant 
progression [7].

Furthermore, Helicobacter pylori strains harboring "high-
risk" CagA isoforms are considered primary instigators of 
cyclooxygenase-2 (COX-2) induction, a phenomenon observed 
in over 90% of gastric cancer instances [8]. Helicobacter 
pylori is deemed the principal cause of inflammatory processes 
involving COX-2 and prostaglandin E2 (PGE2), which are 
in turn linked to the expression of specific chemokines (e.g., 
CXCL5 and CXCL2) in gastric cells, as evidenced in gastric 
cancer scenarios [9].

However, a direct association between malignant inflammatory 
diseases of the biliary tract and Helicobacter pylori remains 
unestablished [2]. While correlations have been observed 
between gallbladder pathologies and the presence of H. pylori 
within gallbladder tissue [8,10,11], research validating a direct 
causality attributable to Helicobacter pylori is still lacking [12]. 
In vitro studies have demonstrated Helicobacter pylori's capacity 
to damage human gallbladder epithelial cells, potentially playing 
a significant role in calculous cholecystitis development [13]. 
Nonetheless, in vivo studies merely suggest an elevated risk 
of biliary tract diseases associated with H. pylori infection [2], 
typically confirmed via urease tests, ELISA for anti-H. pylori 
IgG and IgM [12], or PCR methods, particularly in countries 
with a high prevalence of hepatobiliary system pathologies, 
such as Japan, China, Pakistan, and Chile [11,12,14,15].

In Georgia, research into Helicobacter pylori spans over two 
decades, revealing a high prevalence among patients with 
gastritis (78%), peptic ulcer (58%), and gastric cancer (58%) 
[16], while also addressing critical diagnostic and treatment 
challenges [17-19]. Concerning Helicobacter pylori's link 
to biliary pathologies, hypotheses regarding two potential 
mechanisms of biliary tract infection have been proposed, 
alongside a conceptual framework for conducting related 
research [20]. Notably, no studies have yet been undertaken in 
Georgia to explore Helicobacter pylori's prevalence or role in 
the pathogenesis of gallbladder and bile duct cancer, as well as 
other inflammatory biliary diseases.

This work seeks to validate the hypothesis that Helicobacter 
pylori can induce specific inflammatory responses in the 
gallbladder and bile ducts, akin to its effects in the stomach. 
The study aims to ascertain the frequency of Helicobacter pylori 
infections in surgically removed gallbladders and to determine 
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the extent to which this bacterium contributes to gallbladder 
inflammation and its pathogenesis.
Materials and Methods.

Tissue Sampling: A total of 137 gallbladders, excised 
laparoscopically during 2021-2022, were examined. The patient 
age range was 22 to 90 years, with an average age of 55. The 
cohort consisted of 104 women and 33 men. Informed consent 
was obtained from all participants. The consent form, along with 
the research protocol, received approval from the Commission 
of Bioethics at the TSU Aleksandre Natishvili Institute of 
Morphology (Registration No. 3/20, Protocol No. 2, 2021).

Sample Collection and Preservation: Tissue samples were 
harvested from the excised gallbladders immediately after 
placement in a saline solution and then promptly transferred 
to containers filled with formalin. This approach effectively 
minimized ex-situ contamination of the samples with 
Helicobacter. We focused on collecting samples from both the 
neck and the fundus of the gallbladders, prioritizing the cervical 
regions due to the presence of mucous glands and a higher 
likelihood of encountering Helicobacter pylori. The samples 
were subsequently stored at -80°C in a specialized refrigerator 
for PCR analysis.

Histological and Molecular Analysis: Histological 
examination involved fixing gallbladder fragments in 10% 
buffered formalin (pH 7.2 – 7.3) and embedding them in 
paraffin. Sections (3-4 μm thick) from the paraffin blocks were 
stained using Giemsa's method, following the manufacturer's 
guidelines (Bio-Optica, Italy; MGG Stain, reference Code: 04-
090805M). Helicobacter pylori was identified as grayish-brown 
rod-like microstructures on the mucous membrane epithelium 
and within gland lumens (Figure N1a,b). A ZEISS Primo Star 
light microscope (Germany) equipped with a digital camera 
(ZEN 2.3 SP1) was used for microscopic examination.

DNA Isolation and PCR Detection of H. pylori: DNA was 
isolated from formalin-fixed and paraffin-embedded (FFPE) 
gallbladder tissue using the QIAamp DNA FFPE Tissue Kit 
(Qiagen). 

To determine the concentration of dsDNA in each DNA 
sample, we utilized the Qubit dsDNA BR Assay (Invitrogen™), 
and any measurement that was less than 2.0 ng was verified 
using the Qubit dsDNA HS Assay (Invitrogen™) [21].

H. pylori by RT-PCR: The presence of H. pylori was 
determined via real-time PCR using the ABI 7500 PCR system 
(Applied Biosystems). For detection of H. pylori in FFPE 
gallbladder tissue, we utilized primer and probe targeting 16S 
rRNA and Urea A genes. Both genes’ primers and probes 
sequences were selected based on the study by Ramírez-Lázaro 
et al. [22]. Information about the corresponding primer-probe 
is provided in Table 1. A human beta-2 microglobulin (B2M) 
qPCR (Hs.PT.58v.18759587, IDT Inc.) served as an endogenous 
control. After the optimization, we applied 900 nM primer and 
250 nM TaqMan probe concentrations. We run each sample in 
duplicate to ensure the reliability of the PCR reaction.

The amplification reaction was performed in TaqPath 1-Step 
Master Mix (No ROX) (Applied Biosystems™), and the thermal 
cycling condition was set according to the manufacturer's 
recommendations. Real-time PCR comprised a reverse 
transcription, 53°C for 10min, initial denaturation at 95°C for 
2min, 40 cycles at 95°C for 15sec, and 60°C for 60sec. Each 
RT-PCR run incorporated a positive control (H. pylori-positive 
gastric biopsy), a negative control (endometrial tissue), and no-
template controls to ensure the validity of the results.

CXCL2 and CXCL5 Gene Expression Study: We explored 
the gene expression of CXCL2 and CXCL5 chemokines in 
gallbladder tissues using the quantitative real-time RT-PCR 
method, akin to the approach employed for H. pylori-infected 
cells in the gastrointestinal tract [9]. The aim was to assess the 
expression levels of these chemokines, which are activated by 
COX-2 and PGE2 in H. pylori-infected gallbladder tissues.

RNA Isolation and Purity Assessment: Total RNA was 
isolated from formalin-fixed and paraffin-embedded (FFPE) 
gallbladder tissue samples utilizing the RNeasy FFPE Mini Kit 
(Qiagen), adhering to the manufacturer's validated protocol. For 
reference, we employed FFPE gallbladder samples devoid of 

Figure 1. a) Red circle -  lymphocyte infiltrate; b) Red circle -  neutrophil infiltrate; a,b) Blue arrow- epithelium of Gall Bladder; Red arrow- – 
Helicobacter Pylori.
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in 2 patients. Chronic calculous cholecystitis was diagnosed in 
53 patients, and gallbladder polyps were confirmed in 5 cases.

Helicobacter Detection: Helicobacter presence was 
histologically confirmed in 42 cases (30.7%) using the 
Giemsa staining method. Among patients with acute calculous 
cholecystitis, Helicobacter was detected in 22 cases (28.6%), 
and in 20 patients (37.7%) with chronic calculous cholecystitis. 
No Helicobacter pylori presence was observed in cases of acute 
non-calculous cholecystitis or gallbladder polyps.

PCR Analysis: The specific DNA of Helicobacter pylori 
was identified in 58 cases (42.3%) through PCR testing. Of 
these, 33 patients (42.9%) had acute calculous cholecystitis, 
and 23 patients (43.4%) had chronic calculous cholecystitis. 
Helicobacter Pylori-specific DNA was also found in single 
cases of acute non-calculous cholecystitis and gallbladder 
polyps, representing 50% and 20% of these cases, respectively 
(refer to Table N2).

Table 2. Distribution of Helicobacter Pylori DNA test results according 
to gallbladder histopathological diagnoses.

Histopathological diagnosis

Confirmation of the presence 
of Helicobacter Pylori-
specific DNA by PCR
Positive Negative Total 

Acute calculous cholecystitis 33 44 77
Acute noncalculous cholecystitis 1 1 2
Gallbladder polyps 1 4 5
Chronic calculous cholecystitis 23 30 53
Total 58 79 137

Chemokine Gene Expression: In the gallbladder tissues, 
CXCL2 was found to be elevated in 85 cases (62%), and CXCL5 
expression was increased in 79 cases (57.7%). Both genes 
showed elevated expression in 67 cases (48.9%). Specifically, 
in acute calculous cholecystitis, CXCL2 expression was noted 
in 56 cases (72.7%), and CXCL5 in 58 cases (75.3%). Both 
chemokines showed 100% elevated expression in the two 
cases of acute non-calculous cholecystitis. In chronic calculous 
cholecystitis, CXCL2 and CXCL5 expressions were observed 
in 23 cases (43.4%) and 18 cases (34%), respectively. Among 
gallbladder polyp cases, CXCL2 expression was found in 4 
cases (80%), and CXCL5 in 1 case (20%) (see Table N3).

Relationship with Helicobacter Pylori: Despite the PCR 
confirmation of Helicobacter Pylori-specific DNA in 58 
patients, 45 out of 85 cases with increased CXCL2 expression 
(52.9%) and 40 out of 79 cases with elevated CXCL5 expression 
(50.6%) (see Table N4).

pathology (n=4), retrieved during Whipple procedures and right 
hemi-hepatectomies due to liver trauma.

To obtain high-yield mRNA from FFPE postoperative tissue, 
we used the RNeasy FFPE Mini kit (Qiagen), which includes 
deparaffinization, protease K digestion, and DNase treatment 
steps in the protocol. Quantitative and qualitative assessment 
of isolated RNA was performed by Qubit technology, more 
precisely via RNA XR Qubit assay and Qubit QC Assay Kit to 
determine the degree of RNA degradation and to measure RNA 
concentration respectively.

Quantitative Real-Time PCR Analysis: The qRT-PCR 
analysis of CXCL5 and CXCL2 gene expression was performed 
using the ABI 7500 PCR system from Applied Biosystems. 
We employed TaqMan Gene Expression assays for CXCL5 
(ID-Hs01099660_g1) [23] and CXCL2 (ID-Hs00601975_m1) 
[24] from Applied Biosystems, with human 18S ribosomal 
RNA (ID- Hs03928990_g1) [25] as the normalization control. 
Individual patient samples for each assay were run in duplicate.

We set up a single plex PCR experiment mixture for 
corresponding targets (CXCL2, CXCL5, and 18S). Thus, 
Rnx for a single target has been prepared as follows: 6.25µL 
TaqPath 1-Step Multiplex Master Mix (No ROX) (Applied 
Biosystems™), 1µL real-time PCR assay, 7.75µL nuclease-
free water, and 10µL RNA sample. The thermal cycling 
conditions recommended by the manufacturer were adhered 
to, encompassing UNG incubation, at 25°C for 2sec, reverse 
transcription at 53°C for 10sec, 40 amplification cycles of 
polymerase activation at 95°C for 2sec, and elongation at 60°C 
for 60sec. No template controls were included in each run.

Data Analysis: Relative gene expression was ascertained 
using CT values, with the 2−∆∆CT method applied to calculate 
relative changes in gene expression. Statistical analyses of 
the findings were conducted using SPSS software (version 
25.0, SPSS Inc., Chicago, IL). Chi-square test was employed 
to evaluate the potential association between Helicobacter 
pylori infection and gallbladder disease. ANOVA test was 
used to evaluate the relationship between gallbladder disease 
and the molecular-level inflammatory responses to cytokines 
and chemokines. The Student t-test was used to assess the 
association between the presence of Helicobacter pylori DNA 
and CXCL2 and CXCL5 expression levels. A 95% confidence 
interval was utilized to determine the reliability of the results.
Results.

Histopathological Findings: The histopathological analysis 
of 137 laparoscopically excised gallbladders revealed acute 
cholecystitis in 79 cases, with acute calculous cholecystitis 
identified in 77 patients and acute non-calculous cholecystitis - 

Gene Forward primer Reverse primer Length (bp)
16S rRNA 5’-CTCATTGCGAAGGCGACCT-3’ 5’-TCTAATCCTGTTTGCTCCCCA-3’ 76
ureaA 5’-CGTGGCAAGCATGATCCAT-3’ 5’-GGGTATGCACGGTTACGAGTTT-3’ 77
TaqMan probe 
Sequence  Sequence  

16S RNA 
PROBE 5'-FAM-ATTACTGACGCTGATTGCGCGAAAGC-TAMARA-3'  

ureaA PROBE 5'-FAM-TCAGGAAACATCGCTTCAATACCCACTT-TAMARA-3'  

Table 1. H.Pylori detection PCR primers.



123

Statistical Analysis: The χ2 analysis did not establish a 
statistically significant association between the forms of 
gallbladder diseases and Helicobacter infection based on both 
histological and PCR data (p=0.3 and p=0.8, respectively). 
However, the ANOVA test revealed significant relation 
between gallbladder diseases and the expression of CXCL2 
(p=0.03) and CXCL5 (p<0.001), indicating that gene expression 
of both chemokines is notably elevated in cases of acute 
cholecystitis compared to chronic cholecystitis. However, the 
Student's t-test revealed that there is no statistically significant 
association between Helicobacter pylori DNA presence and 
CXCL2 expression levels (p = 0.102). For CXCL5 expression 
levels, the Student's t-test indicated a marginal association with 
Helicobacter pylori DNA presence (p = 0.06).
Discussion.

In this study, we investigated the prevalence of Helicobacter 
pylori and the expression of CXCL2 and CXCL5 chemokine 
genes across various gallbladder pathologies. Although no direct 
association was established between gallbladder disease and 
Helicobacter infection, a significant association was identified 
between gallbladder disease and chemokine gene expression.

Among the 85 gallbladder tissue samples exhibiting elevated 
CXCL2 gene expression, Helicobacter pylori was detected in 
only 40 cases through PCR. Similarly, of the 79 samples with 
increased CXCL5 gene expression, Helicobacter pylori presence 
was confirmed in 39 cases by PCR. Furthermore, in 67 samples 
showing elevated expression of both genes, Helicobacter pylori 
was identified in just 33 cases via PCR.

The absence of Helicobacter pylori in cases with heightened 
chemokine gene expression may be attributed to various 

biological and pathological factors. For instance, the 
upregulation of chemokines could result from other bacterial 
or viral infections that incite inflammatory responses within 
the gallbladder or adjacent tissues. While bacterial infections 
are commonly linked to gallbladder inflammation, the role of 
viral infections cannot be discounted [26]. Moreover, increased 
chemokine expression might stem from non-infectious 
inflammation [27] triggered by gallstones, biliary sludge, or 
autoimmune reactions, wherein the immune system's activation 
leads to elevated chemokine levels. Additionally, systemic 
inflammatory responses or coexisting diseases might contribute 
to this phenomenon [28].

Chemokines such as CXCL2 (also known as MIP2-alpha) and 
CXCL5 (ENA-78) play crucial roles in recruiting and activating 
neutrophils, pivotal in inflammation [29]. The heightened 
expression of these chemokines in gallbladder tissues suggests 
their potential involvement in cholecystitis pathogenesis, 
hinting at new therapeutic or preventive strategies targeting 
these chemokines.

While the increased expression of CXCL2 and CXCL5 in 
gallbladder tissues does not directly relate with Helicobacter 
pylori prevalence, their coexistence in approximately 47.1-
49.4% of cases does not entirely negate a possible cause-and-
effect relationship. Future research on a larger scale is warranted 
to further explore the potential link between elevated CXCL2 
and CXCL5 expression in gallbladder tissues and the presence 
of Helicobacter pylori. The same might be assumed regarding 
the link among the Helicobacter pylori and cholelithiasis in both 
acute and chronic cholecystitis, taking into the account, that H. 
pylori were detected in approximately 43% of the patients with 
the gallstones. This recommendation aligns with findings from 
a systemic review and meta-analysis examining the association 
between Helicobacter pylori infection in the gallbladder and 
conditions like chronic cholecystitis and cholelithiasis [2].
Potential Mechanisms by Which H. pylori Affects Biliary 
Diseases:

The interplay between Helicobacter pylori infection and 
biliary diseases is complex, encompassing various potential 
mechanisms. H. pylori-induced inflammation within the 
stomach and duodenum might indirectly influence the biliary 
system, contributing to conditions such as chronic cholecystitis. 
The infection may alter bile composition, precipitate gallstone 
formation, or impair bile function [14,30]. Moreover, the 
immune response elicited by H. pylori could extend its effects 
to the biliary system, although the precise mechanisms warrant 
further exploration [31].
Detection of H. pylori in Gallbladder Tissue:

The detection of Helicobacter pylori in gallbladder tissue 
presents a notable challenge. Helicobacter pylori thrives in the 
stomach's acidic environment by neutralizing gastric acid, which 
facilitates its survival within the gastric mucosa. The presence of H. 
pylori in regions outside the stomach, such as the bile or gallbladder, 
introduces intriguing questions regarding its survival mechanisms 
in varied pH environments. Nevertheless, the detection of H. pylori 
in the gallbladder mucosa is strongly associated with its presence 
in the stomach, suggesting a complex relationship between gastric 
and biliary H. pylori infections [32]. 

Histopathological diagnosis

Increased expression of 
chemokine genes
Increased 
expression 
of CXCL2 
gene

Increased 
expression 
of CXCL5 
gene

Total 

Acute calculous cholecystitis 56 58 77
Acute noncalculous cholecystitis 2 0 2
Gallbladder polyps 4 1 5
Chronic calculous cholecystitis 23 18 53
Total 85 79 137

Table 3. Distribution of chemokine gene expression cases according to 
histopathological diagnoses of the gallbladder.

Increased expression of chemokine 
genes

Confirmation of the 
presence of Helicobacter 
Pylori-specific  DNA by 
PCR
Positive Negative 

Increased expression of CXCL2 genes 
- 85 cases 40 45

Increased expression of CXCL5 genes 
- 79 cases 39 40

Increased expression of both genes 
together - 67 cases 33 34

Table 4. Distribution of Helicobacter Pylori-specific DNA Study Results 
in Relation to CXCL2 and CXCL5 Chemokine Gene Expression.
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Challenges in Confirming H. pylori Colonization:
It remains challenging to ascertain whether the detection 

of Helicobacter DNA in the liver signifies actual microbial 
colonization or merely indicates the entero-hepatic circulation 
of Helicobacter and/or its DNA [31]. The difficulty in culturing 
Helicobacter from bile ducts suggests that, in some cases, bile 
from the portal circulation may contain Helicobacter DNA but 
not viable bacteria, detectable through PCR. This hypothesis 
is supported by our data, which showed Helicobacter pylori 
detection rates of 30.7% by Giemsa staining and 42.3% by PCR, 
The higher frequency of detection of Helicobacter Pylori by the 
PCR method compared to the detection by the Giemsa method is 
noted by other authors as well [15]. However, there are studies, 
according to which the frequency of detection of Helicobacter 
Pylori by histological and molecular-biological examinations is 
approximately equal [33] The above highlights a discrepancy 
that necessitates further refinement and standardization of 
detection methods.
Routes of H. pylori Entry into the Biliary System:

Helicobacter pylori may access the biliary system through two 
primary routes: the ascending route via the papilla of Vater and 
the enterohepatic translocation route via portal blood or lymph 
[20,31,34]. The papilla of Vater, or the major duodenal papilla, 
and the sphincter part of the bile duct, distinguished by their 
abundant mucosal folds and muscle fibers, form independent 
sphincters for the bile and pancreatic ducts. These sphincters 
regulate bile and pancreatic juice flow into the duodenum, 
bile accumulation in the gallbladder, and prevent reflux from 
the duodenum into the pancreas and vice versa. The complex 
sphincter system at the terminal part of the common bile 
duct, particularly the sphincter of Oddi, makes it difficult to 
envision H. pylori's ascending penetration into the bile ducts 
without sphincter dysfunction. Moreover, such dysfunction 
could allow not only H. pylori but also other gastrointestinal 
microbes to enter the liver and bile ducts, further complicating 
the investigation of H. pylori's role in hepatobiliary pathologies.
Bacterial Translocation and Its Implications:

Bacterial translocation involves several pathogenic factors, 
including intestinal microflora overgrowth, intestinal mucosal 
damage, immune system impairment, and endotoxemia. Bile's 
inhibitory effect on intestinal bacteria growth underscores the 
antimicrobial properties of bile acids and their salts [35,36], 
particularly against anaerobic gram-negative microorganisms 
[37]. Bacterial translocation is observed in conditions such as 
mechanical jaundice and various intestinal pathologies, leading 
to increased systemic circulation of Gram-negative bacteria like 
E. coli and their endotoxins.

Recent scientific literature suggests that bacteria and 
endotoxins from damaged intestinal epithelia can bypass 
the liver and enter the systemic circulation, as evidenced in 
conditions like extrahepatic cholestasis [36]. This phenomenon 
raises the possibility that H. pylori, similar to E. coli, might 
undergo translocation and reach the liver and bile ducts through 
portal or lymphatic routes. However, such translocation likely 
results from pre-existing biliary pathologies rather than causing 
them, which limits the usefulness of these observations in 

elucidating the role of translocated microbes in hepatobiliary 
disease development.

The participation of translocated microbes, including various 
Helicobacter species, in the initiation and pathogenesis of 
hepatobiliary system pathologies remains an open question, 
necessitating further clinical and experimental studies. 
Understanding the complex mechanisms by which H. pylori 
interacts with the biliary system and the challenges associated 
with its detection and colonization confirmation will be crucial 
in advancing our knowledge of hepatobiliary diseases and 
developing targeted therapeutic strategies.

The limitations of the study are primarily attributed to the 
relatively low number of cases examined. Nevertheless, it serves 
as one of the initial steps in testing the hypothesis regarding 
the involvement of H. pylori in the pathogenesis of gallbladder 
diseases.
Conclusion.

Our research findings do not establish a direct causal 
relationship between Helicobacter pylori infection and 
gallbladder pathologies. The absence of a statistically significant 
association between the forms of gallbladder diseases and 
Helicobacter pylori, as determined by both histological and 
PCR analyses, suggests that changes observed in the gallbladder 
may not be directly attributable to H. pylori infection. While 
a direct association was observed between gallbladder disease 
and elevated expression of the chemokines CXCL2 and CXCL5 
in cases of acute cholecystitis compared to chronic cholecystitis, 
no direct relation between the expression of these chemokines 
and H. pylori-specific DNA was established. This finding 
implies the involvement of additional factors in the upregulation 
of these chemokines.

Furthermore, the concurrent presence of CXCL2 and CXCL5 
with H. pylori in 47.1-49.4% of the cases does not definitively 
rule out a potential cause-and-effect relationship between them. 
Therefore, the role of H. pylori in the etiology of gallbladder 
diseases remains an open question, warranting further 
investigation to clarify its involvement conclusively.
Acknowledgments:

This study was carried out with the funding of the grant of the 
Shota Rustaveli National Science Foundation of Georgia (grant 
agreement N PHDF-21-318).

The authors express their special gratitude to Dr. Nikoloz 
Chkhartishvili for his invaluable contribution to the critical 
review and evaluation of the article.
Conflict of Interest:

Authors declare no Conflict of Interest for this article.
Author Contributions:

Study concept and design (LG, VG, DK), acquisition of data 
(LG, ZB, TT), analysis and interpretation of data (LG, KT, ZB, 
IJ, NG, NC, TS, DK), drafting of the manuscript (DK, TT, ZB, 
LS), statistical analysis (LS), critical revision of the manuscript 
for important intellectual content (LG, VG, DK), administrative 
and technical support (NG, DK). All authors have made a 
significant contribution to this study and have approved the final 
manuscript.



125

Ethical Statement:
This study was carried out in accordance with the 

recommendations of Helsinki Declaration. Informed consent 
was obtained from all participants. The consent form, along with 
the research protocol, received approval from the Commission 
of Bioethics at the TSU Aleksandre Natishvili Institute of 
Morphology (Registration No. 3/20, Protocol No. 2, 2021).

REFERENCES
1. Li Z-Z, Guan L-J, Ouyang R, et al. Global, regional, and 
national burden of gallbladder and biliary diseases from 1990 to 
2019. World J Gastrointest Surg. 2023;15:2564.
2. Wang L, Chen J, Jiang W, et al. The Relationship between 
Helicobacter pylori Infection of the Gallbladder and Chronic 
Cholecystitis and Cholelithiasis: A Systematic Review and 
Meta-Analysis. Can J Gastroenterol Hepatol. 2021;1-11.
3. Ghidini M, Pizzo C, Botticelli A, et al. Biliary tract cancer: 
Current challenges and future prospects. Cancer Manag Res. 
2019;11:379-388.
4. Rugge M, Sugano K, Sacchi D, et al. Gastritis: An Update in 
2020. Curr Treat Options Gastroenterol. 2020;18:488-503.
5. Figura N, Valassina M, Roviello F, et al. Helicobacter pylori 
cagA and vacA types and gastric carcinoma. Dig Liver Dis. 
2000;32.
6. Miura M, Ohnishi N, Tanaka S, et al. Differential oncogenic 
potential of geographically distinct Helicobacter pylori CagA 
isoforms in mice. Int J Cancer. 2009;125:2497-2504.
7. Kocazeybek BS, Caliskan R, Cetin SE, et al. Patterns of 
epiya motifs among cagA-positive Helicobacter pylori strains: 
A case–control study in a turkish population with eurasian 
geographical features. J Med Microbiol. 2015;64:1117-1123.
8. Sung JJY, Leung WK, Go MYY, et al. Cyclooxygenase-2 
Expression in Helicobacter pylori-Associated Premalignant and 
Malignant Gastric Lesions. Am J Pathol. 2000;157:729-735.
9. Echizen K, Hirose O, Maeda Y, et al. Inflammation in gastric 
cancer: Interplay of the COX-2/prostaglandin E2 and Toll-like 
receptor/MyD88 pathways. Cancer Sci. 2016;107:391-397.
10. Fatemi SM, Doosti A, Shokri D, et al. Is There a Correlation 
between Helicobacter Pylori and Enterohepatic Helicobacter 
Species and Gallstone Cholecystitis? Middle East J Dig Dis. 
2018;10:24.
11. Apostolov E, Al-soud WA, Nilsson I, et al. Helicobacter 
pylori and other Helicobacter species in gallbladder and liver of 
patients with chronic cholecystitis detected by immunological 
and molecular methods. Scand J Gastroenterol. 2005;40:96-102.
12. Xu MY, Ma JH, Yuan BS, et al. Association between 
Helicobacter pylori infection and gallbladder diseases: A 
retrospective study. J Gastroenterol Hepatol. 2018;33:1207-
1212.
13. Chen DF, Hu L, Yi P, et al. Helicobacter pylori damages 
human gallbladder epithelial cells in vitro. World Journal of 
Gastroenterology : WJG. 2008;14:6924.
14. Zhang FM, Yu CH, Chen HT, et al. Helicobacter pylori 
infection is associated with gallstones: Epidemiological 
survey in China. World Journal of Gastroenterology : WJG. 
2015;21:8912.

15. De Moricz A, Melo M, Castro AM, et al. Prevalence of 
Helicobacter spp in chronic cholecystitis and correlation with 
changes on the histological pattern of the gallbladder. Acta Cir 
Bras. 2010;25:218-224.
16. Tarkhashvili N, Beriashvili R, Chakvetadze N, et 
al. Helicobacter pylori Infection in Patients Undergoing 
Upper Endoscopy, Republic of Georgia. Emerg Infect Dis. 
2009;15:504.
17. Olivares A, Buadze M, Kutubidze T, et al. Prevalence of 
Helicobacter pylori in Georgian Patients with Dyspepsia. 
Helicobacter. 2006;11:81-85.
18. Girdaladze AM, Mosidze BA, Tsertsvadze TN, et al. The 
prevalence of Helicobacter pylori infection among the Georgian 
population. Georgian Med News. 2008;34-39.
19. Tarkhashvili N, Chakvetadze N, Mebonia N, et al. Traditional 
risk factors for Helicobacter pylori infection not found among 
patients undergoing diagnostic upper endoscopy—Republic 
of Georgia, 2007–2008. International Journal of Infectious 
Diseases. 2012;16:e697-e702.
20. Kandelaki S, Kordzaia D. Helicobacter and hepatobiliary 
diseases: conceptual view and review of the literature. Georgian 
Med News. 2014;232-233;92-98.
21. Mcdonough SJ, Bhagwate A, Sun Z, et al. Use of FFPE-
derived DNA in next generation sequencing: DNA extraction 
methods. PLoS One. 2019;14:e0211400.
22. Ramírez-Lázaro MJ, Lario S, Casalots A, et al. Real-Time 
PCR Improves Helicobacter pylori Detection in Patients with 
Peptic Ulcer Bleeding. PLoS One. 2011;6:e20009.
23. Hao F, Xu Q, Zhao Y, et al. Insulin receptor and GPCR 
crosstalk stimulates YAP via PI3K and PKD in pancreatic 
cancer cells. Molecular Cancer Research. 2017;15:929-941.
24. Cui J, Duizer C, Bouwman LI, et al. The ALPK1 
pathway drives the inflammatory response to Campylobacter 
jejuni in human intestinal epithelial cells. PLoS Pathog. 
2021;17:e1009787.
25. Filipenko ML, Boyarskikh UA, Leskov LS, et al. The Level 
of LINE-1 mRNA Is Increased in Extracellular Circulating 
Plasma RNA in Patients with Colorectal Cancer. Bull Exp Biol 
Med. 2022;173:261-264.
26. Ehling J, Tacke F. Role of chemokine pathways in 
hepatobiliary cancer. Cancer Lett. 2016;379:173-183.
27. Brabcová E, Kolesár L, Thorburn E, et al. Chemokines 
Induced in Human Respiratory Epithelial Cells by IL-1 Family 
of Cytokines. Folia Biologica (Praha). 2014;60:180-186.
28. Brass A, Brenndörfer ED. The Role of Chemokines in 
Hepatitis C Virus-Mediated Liver Disease. Int J Mol Sci. 
2014;15:4747-4779.
29. Capucetti A, Albano F, Bonecchi R. Multiple Roles 
for Chemokines in Neutrophil Biology. Front Immunol. 
2020;11:533351.
30. Takahashi Y, Yamamichi N, Shimamoto T, et al. 
Helicobacter pylori infection is positively associated with 
gallstones: A large-scale cross-sectional study in Japan. J 
Gastroenterol. 2014;49:882-889.
31. Pellicano R, Ménard A, Rizzetto M, et al. Helicobacter 
species and liver diseases: association or causation? Lancet 
Infect Dis. 2008;8:254-260.



126

32. Zhou D, Guan W Bin, Wang JD, et al. A Comparative Study 
of Clinicopathological Features between Chronic Cholecystitis 
Patients with and without Helicobacter pylori Infection in 
Gallbladder Mucosa. PLoS One. 2013;8:e70265.
33. Mishra RR, Tewari M, Shukla HS. Helicobacter pylori and 
pathogenesis of gallbladder cancer. J Gastroenterol Hepatol. 
2011;26:260-266.
34. Gulbani L, Kandelaki S, Kherodinashvili G, et al. The role of 
Helicobacter in the development of biliary pathology (marking 
the area of research to test the hypothesis). Bulletin Academy of 
Science of Georgia, Series of Biology. 2022;4-6:157-168.

35. Sun X, Zhu S, Tonnessen TI, et al. Bile is a promising 
gut nutrient that inhibits intestinal bacterial translocation and 
promotes gut motility via an interleukin-6-related pathway in 
an animal model of endotoxemia. Nutrition. 2021;84:111064.
36. Kordzaya DJ, Goderdzishvili VT. Bacterial translocation in 
obstructive jaundice in rats: role of mucosal lacteals. European 
Journal of Surgery. 2000;166:367-374.
37. Tian Y, Gui W, Koo I, et al. The microbiome modulating 
activity of bile acids. Gut Microbes. 2020;11:979-996.


	Title

