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Abstract
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Background: Helicobacter pylori (H. pylori) is a gram-negative-bacilli-bacteria that infects humans' stomachs and the duodenum. H. 
pylori infection is the primary cause of several disorders, including chronic gastritis, gastric ulcers, duodenal ulcers, and gastric ad-
enocarcinomas. In addition, the prevalence of H. pylori is common. This study aimed to study the phenotypical analysis of peripheral 
T-cells and γδ-T-cells in H. pylori seropositive individuals.
Methods: A cross-sectional study was conducted on 450 participants at the College of Applied Medical Sciences at Taif University. 
ELISA was used to screen the participants for H. pylori. Then we select seropositive H. pylori participants for flow cytometry analysis 
of peripheral T cells and γδ-T-cells.
Results: 24 out of 450 (5.3%) were IgG-positive for H. pylori. We collected another sample to analyze the peripheral T-cells and 
γδ-T-cells in H. pylori-seropositive participants. The dot plots of CD4 and CD8 showed a slight increase among H. pylori-seropositive 
participants compared to the control group. At the same time, there was a significant increase in γδ-T-cells.
Conclusion: The current research showed a significant rise in γδ-T-cells, with a slight increase in CD4 and CD8 which were insig-
nificant. Furthermore, among participants who tested seropositive for H. pylori, an increase in γδ-T- cells was observed in those ex-
periencing H. pylori-related complications. This increase may play a crucial role in the excessive production of cytokines, ultimately 
leading to gastritis, stomach cancer, and the development of tumors.

Helicobacter pylori (H. pylori) is a gram-negative-bacilli-bac-
teria that infects humans’ stomach [1]. H. pylori infection is the 
primary cause of several disorders, including chronic gastritis, 
gastric ulcers, duodenal ulcers, and gastric adenocarcinomas [2]. 
Furthermore, it is the most prevalent detected pathogen in gas-
tritis patients [3]. And this bacterium is detected also in asymp-
tomatic peptic ulcer cases [4]. Moreover, peptic ulcer can be devel-
oped also by nonsteroidal anti-inflammatory medication (NSAIDs) 
in combination with H. pylori [5]. H. pylori    transmission occurs 
by several routes, low hygiene is conditions is the primary route, 
food and water, person-to-persons in intimate conditions or in 
the same households where exchanging personal equipment’s 

like toothbrush can carry and transmit this bacterium [6-8]. These 
transmission routes increase the chance of transmission between 
family members [9]. According to Hooi et al study, around half of 
the population is reported to be infected by H. pylori during their 
life [10]. H. pylori is commonly found in in all countries world-wide 
[11]. Abd low socioeconomic conditions are assisting in expanding 
this bacterium [12].

A study has reported the prevalence of H. pylori infection in 
combination with dyspepsia in Jazan city in Saudi Arabia to be 
46.5% [13]. Another recent study published in 2022 reported that 
the prevalence in the Al-Qasim region to be 24.9% [14]. In Riyadh, 
the prevalence of H. pylori infection was 40% [15].
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H. pylori can be detected by two methods, invasive and non-
invasive procedures. Invasive techniques include urease tests, his-
tological examinations, and bacterial culture tests. Non-invasive 
techniques include serological testing, urea-breath test, and fecal 
antigen test [16].

Our study aims to investigate the phenotypical structure of pe-
ripheral blood mononuclear cells (PBMCs) T-cells and γδ-T-cells 
in H. pylori seropositive individuals and compare them with sero-
negative individuals. 

Materials and Methods

Sample preparation and survey collection

This study is a cross-sectional study conducted on 450 partic-
ipants at the College of Applied Medical Sciences at Taif Univer-
sity between May to July 2023. Included participants were asked 
several questions regarding the common symptoms of H. Pylori. 
Most seropositive individuals are not aware of being infected by 
H. Pylori or peptic ulcer even though they show those common 
symptoms. Therefore, we read through the literature to collect the 
most common symptoms and we asked every participant if they 
have shown any of those symptoms. Serum samples collection was 
processed according to the following, 3 mL of venous blood was 
collected (from 250 females and 200 Males) in a serum separa-
tor tube (SST tube) and centrifuged at 3500 rpm for 10 minutes. 
300µL of the serum was separated from each sample, transferred 
into an Eppendorf tube, and stored at -80°C refrigerator. The se-
rum was thawed once immediately before the test in a water bath 
at 37°C for 20 minutes. The participants were asked questions re-
garding common complications of H. pylori infection, which was 
specified in the survey. The study was performed according to the 
principles of the Helsinki Declaration and the ethics committee at 
Taif University IRB HAO-02-T-105 approved ethical approval for 
this study. In this study, we have included all students in our col-
lege between the ages of 18 to 26 years, with no history of H. pylori 
positive diagnosis, no history of gastric cancer, and no history of 
gastric bypass surgery. The exclusion was any participants who 
were under antibiotics medication, had a respiratory infection, and 
who used immunosuppressants.

H. pylori IgG ELISA Kit

The ENZYWELL HELICOBACTER PYLORI IgG kit (lot number 
D91060 and manufactured by the united diagnostic industry com-
pany) is a qualitative-immunoassay test and was for the purpose 
of detecting H. pylori IgG according to manufacture protocol. The 
Bio-Rad xMarkTM microplate spectrophotometer was used to 
read and incubate the plate. A 10µL of serum was diluted in 1 ml 
of sample buffer to give a ratio of 1:101, and 100µL from each of 
the positive and negative controls, calibrators, and diluted serum 
were added to the microplate wells. The plate was then incubated 
at 37°C for 45 minutes. After incubation, the wells were washed 
four times with 300µL of washing buffer per wash for 30 seconds. 
All residual wash buffer was removed by tapping the wells on ab-

Lymphocytes Fluorochrome antibody Concentration
CD3 APC 1 µg/ml
CD8 PE
CD4 FITC

γδ-T-cells PECY7

Table 1: The applied monoclonal antibodies.

sorbent paper. Enzyme conjugates were loaded into each well and 
incubated at 37°C for 45 minutes inside the Bio-Rad xMarkTM 
microplate spectrophotometer. The wells were emptied and thor-
oughly rewashed. Substrate solution was added to each well, and 
the plate was then incubated for 15 minutes at room temperature. 
The stop solution was then added to the wells in the same sequence 
and at the same speed as the substrate solution, and the microplate 
was gently shaken to ensure a uniform mixture. Finally, the plate 
was read at a wavelength of 450 nm.

PBMCs isolation and flow cytometry analysis
A 5 mL of venous blood was collected from participants, in an 

Ethylene- Diamine-Tetra-Acetic acid tube (EDTA tube) an equal 
amount of Ficoll-Paque’s solution is added to each sample, then 
centrifuged at 2000 RPM for 20 minutes at 4°C with break-off to 
collect PBMCs. After that the cells were extracted and washed. 
Then supernatant layer is eliminated, and the PBMCs were gently 
resuspended in 1 mL of PBS. After that, different surface markers 
were selected to stain the PBMCs, as shown in table 1. The stained 
PBMCs were incubated for 30 minutes at 4°C in the dark, and then 
the stained polymorphonuclear was resuspended in FACS buffer 
(PBS, 5-10% FBS) for flow cytometry analysis. All experiments in-
volved a set of single controls for every antibody used, which were 
simultaneously prepared in the same conditions.

Cluster of Differentiation (CD), Allophycocyanin (APC), Phycoer-
ythrin (PE), Fluorescein isothiocyanate (FITC), Phycoerythrin and 
Allophycocyanin Cyanine (APC Cy7), Phycoerythrin Cy.7 (PECY7) 
Microgram per milliliter (μg/ml).

Data analysis
GraphPad Prism software, version 6.04, was used to analyze the 

data (La Jolla, CA, USA). For comparing seropositive to seronega-
tive regarding levels of lymphocytes, the unpaired T-test was ap-
plied, and for comparing the complications Pearson-Chi square test 
was applied and statistically significant p ≤ 0.05 was applied. The 
data were analyzed using FACS Diva software for flow cytometry 
analysis, and double discrimination was used to remove doublets. 
Aso, FlowJo software was used (Tree Star, Ashland, and Oregon) to 
analyze the flow data. 

Results and Discussion
Among our study group, we have detected 24 H. pylori-seroposi-

tive individuals, 15 females and 9 males. Prior collecting the serum, 
we have asked the participants several questions to study the com-
plications the feel. After running the ELISA test, we have compared 

Citation: Mazen M Almehmadi., et al. “Phenotypical Analysis of Peripheral T-Cells and γδ-T-Cells in Helicobacter Pylori Seropositive Individuals". Acta 
Scientific Nutritional Health 7.12 (2023): 39-44. 



41

Phenotypical Analysis of Peripheral T-Cells and γδ-T-Cells in Helicobacter Pylori Seropositive Individuals

these complications between seropositive and seronegative indi-
viduals table 2. All seropositive individuals reported discomfort, 
burning sensation in their stomach, pain when they are hungry, 
and nausea.

Survey Questions
H. pylori Chi-

squareSeropositive Seronegative

Are you experiencing any 
discomfort, such as an ache 

or burning sensation in 
your stomach?

24 (100%) 9 (2.1%) 0.001

Do you experience an 
increase in pain when your 

stomach is empty?

24 (100%) 6 (1.4%) 0.001

Are you experiencing fre-
quent episodes of nausea?

24 (100%) 23 (5.4%) 0.03

Are you experiencing a loss 
of appetite?

15 (62.5%) 12 (2.8%) 0.03

Do you experience frequent 
episodes of burping?

18 (75%) 24 (5.6%) 0.001

Do you often experience 
bloating?

18 (75%) 3 (0.8%) 0.032

Are you experiencing unin-
tentional weight loss?

12 (50%) 9 (2.1%) 0.04

Table 2: Participants common complications.

Participants provided survey responses regarding the common 
complications of H. pylori infection, H. pylori seropositive= 24 and 
H. pylori seronegative= 426.

Following that, we compared our study groups in terms of be-
ing seropositive and seronegative to evaluate the average levels 
of T-cells and γδ-T-cells. The dot plots shown in Figure 1A illus-
trate that the seropositive participant’s CD8 and CD4 lymphocyte 
counts were higher than those of the healthy control, however, this 
was statical insignificant (figure 1B). 

Also, our group have examined the total γδ-T-cells using flow 
cytometry to identify any differences in γδ-T-cells between the 
seropositive participants and seronegative controls. As shown in 
Figure 2A, the mean percentage of γδ-T-cells was higher in the se-
ropositive participants than in the control group, and the variation 
was statistically significant (p ≤ 0.001, Figure 2B). Furthermore, 
this indicates that γδ-T-cells e expression was relatively higher in 
the H. pylori-seropositive participants.

Several studies reported immune cell expansion in response 
to different infections and this leads to inflammation and in some 
cases damage to these several organs. Some studies focused on H. 
pylori and reported expansion in those cells. A study by Kondo, et 
al reported an increase of neutrophils and monocytes in the pe-
ripheral blood of H. pylori-infected patients [17]. H. pylori-specific 
CD4+ T cells fundamentally regulate host immunity and immuno-
pathologic processes. Th1, Th2, Th9, Th17, Th22, and T regulatory 
(Treg) cells, can influence how an infection with H. pylori is man-

Figure 1: Levels of CD8 and CD4.
CD8 and CD4 T cells were isolated from the peripheral blood of se-
ropositive participants and seronegative control. The T cells were 
stained with anti-CD8 and CD4 and then analyzed using flow cy-
tometry. A) Representative dot plots showing the percentage of 
CD8 and CD4 T cells in the samples obtained from seropositive 
participants and control group. B) The percentage of CD8 and CD4 
T cells in the samples obtained from seropositive participants and 
seronegative control Comparing the mean of seronegative and se-
ropositive revealed an insignificant P value. Cluster of Differentia-

tion (CD 4 and 8).

Figure 2: γδ-T-cells evaluation and comparison.
γδ-T-cells were isolated from the peripheral blood of seropositive 
participants and seronegative control. The cells were stained with 
anti- γδ-T-cells and analyzed using flow cytometry. A) Representa-
tive dot plots showing the percentage of γδ-T-cells in the samples 
obtained from seropositive participants and control group. B) The 
percentage of γδ-T-cells in the samples obtained from seropositive 
participants and seronegative control. Gamma delta T cells (γδ T 

cells).
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aged [18]. A study by Bamford et. al argued that in situ CD4 and 
CD8 T cell expansion were seen in infected persons’ gastric muco-
sa during H. pylori infection [19]. A comparison of the percentage 
of the CD4 and CD8 T cells showed no significant difference in the 
rate of CD4 T cells between H. pylori- seropositive patients and the 
control group. While the percentage of CD8 in H. pylori-seroposi-
tive patients was lower in the control group [20]. A study by Alhas-
nawi., et al. reported that patients with gastric cancer with H. pylori 
infection have significantly higher levels of CD4+ and CD8+ in their 
blood than healthy people (P-value < 0.05) [21]. However, in con-
trast to individuals infected with H. pylori, the same outcome was 
seen in stomach cancer patients with H. pylori infections. Hence, 
there were no considerable differences between individuals with 

stomach cancer who also have H. pylori infection and those with 
H. pylori infection alone regarding CD8+ concentration. Regarding 
early detection of stomach cancer, H. pylori, CD4+ and CD8+ can be 
considered reliable indicators [21]. Another study reported no sig-
nificant differences in the peripheral lymphocytes, including CD8 
and CD4 T cells, between H. pylori-infected patients and healthy 
controls [22]. The effective IFN-γ production by CD8 T cells in re-
sponse to H. pylori stimulation shows that these cells are essential 
in the H. pylori-infected gastric mucosa. However, whether IFN-γ-
secreting by CD8 T cells primarily induces inflammatory responses 
or if they serve any protective purposes is still unclear. CD8 T cells 
generated more IFN-γ in comparison to CD4 T cells [23].

Figure 3: A schematic representation of what is occurring to the T cells population between the seropositive 
 and seronegative Pylori participants.

There was a slight increase in CD4 and CD8 cells and a significant increase in γδ T cell populations among individuals who tested seroposi-
tive for H. pylori compared to the control group. Gamma delta T cells (γδ T cells), and Cluster of Differentiation (CD 4 and 8).

While our study showed a slight increase in CD8 and CD4 T cells 
(Figure 3A), we may detect similar findings if our sample size was 
more prominent.

γδ-T-cells accumulation in the gastric mucosa of H. pylori-infected 
individuals appears to be correlated with the degree of gastritis 
and infiltration of inflammatory cytokines. γδ-T-cells count signifi-
cantly elevated in infected H. pylori patients with grade III gastritis, 
decreasing effectively after the eradication therapy.

Moreover, in the gastrointestinal mucosa, γδ-T-cells count was 
substantially linked with IL-1beta and IL-7 levels. While in periph-
eral γδ T lymphocytes, H. pylori urease stimulated the production 
of IFN-γ and IL-10 [24]. Our study revealed a significant rise in γδ-
T-cells count (Figure 3B). This may suggest that γδ-T-cells count 
may differ according to the infected H. pylori patient’s status and 
production of bacterial enzymes and cytokines. In addition, our 
study exhibited a significant increase in γδ-T-cells among partici-

pants who tested seropositive for H. pylori while also experiencing 
H. pylori-related complications, as demonstrated in table 2.

H. pylori-infected patients have higher levels of cytokines like 
IFN-γ, TNF-α, IL-1, IL-6, IL-7, IL-8, IL-10, IL- 17A, IL-18, IL-21, and 
IL-22 in their stomachs compared to healthy individuals [25-26]. 
The production of inflammatory and anti-inflammatory cytokines 
from several immune cell types, such as Th1, Th2, Th17, macro-
phages, monocytes, mast cells, and neutrophils, is often linked to 
the immunological response to the H. pylori infection in the stom-
ach mucosa. Many of these cytokines, including TGF-β, IFN-γ, IFN-, 
CXCL12, CXCL4, IL1, IL2, IL6, IL10, IL17, and IL23 are released both 
at the site of infection and in the general blood circulation [27]. 
Moreover, the activation of signaling pathways linked to inflamma-
tion, gastric carcinogenesis, or tumor progression may be signifi-
cantly influenced by TNF-α 26 The elevation in cytokine secretion 
may be associated with the overproduction of γδ-T-cells (Figure 4).
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Figure 4: A schematic representation of the type of immune cells and their cytokine production in population between the seropositive 
and seronegative Pylori participants.

A suggestion in the relationship between γδ-T-cells and cytokines overproduction. Type IV secretion systems (T4SSs), Cytotoxin-asso-
ciated gene-A (CagA), Interleukin-21 (IL-21), Tumour Necrosis Factor alpha (TNF alpha), Interleukin-6 (IL-6), Interleukin-10 (IL-10), 

Interleukin-22 (IL-22), Interleukin-1 beta (IL-1 β), Interleukin-17A (IL- 17A).

Conclusion
The current research showed a significant rise in γδ-T-cells, with 

a slight increase in CD4 and CD8. Furthermore, among participants 
who tested seropositive for H. pylori, an increase in γδ-T-cells was 
observed in those experiencing H. pylori-related complications, as 
indicated in this study. This increase may play a crucial role in the 
excessive production of cytokines, ultimately leading to gastritis, 
peptic cancer, and the development of tumors. For this reason, it is 
necessary to conduct further studies with more participants and 
analyze the lymphocyte phenotype in co-culture with H. pylori and 
the cytokines detection to validate our findings.

Acknowledgements
The authors express their gratitude to all participants in this 

study. They would also like to thank the Department of Clinical 
Laboratory and the Deanship of Scientific Research at Taif Univer-
sity for their invaluable assistance

Conflict of Interest
No- financial interest or any conflict of interest exists.

Bibliography

1. Sun Y and Zhang J. “Helicobacter pylori recrudescence and its 
influencing factors”. Journal of Cellular and Molecular Medi-
cine. Blackwell Publishing Inc 23 (2019): 791925.

2. Tsay FW and Hsu PI. “H. pylori infection and extra-gastroduo-
denal diseases”. Journal of Biomedical Science (2018).

3. Sugano K., et al. “Kyoto global consensus report on Helico-
bacter pylori gastritis”. Gut 16 (2015): 1353-1367.

4. Kavitt RT., et al. “Diagnosis and Treatment of Peptic Ulcer Dis-
ease”. The American Journal of Medicine 132 (2019): 447-456.

5. Yeo SH and Yang CH. “[Peptic Ulcer Disease Associated with 
Helicobacter pylori Infection]”. The Korean Journal of Gastroen-
terology 16 (2016): 289-99.

6. Zamani M., et al. “Role of food in environmental transmission 
of Helicobacter pylori”. Caspian Journal of Internal Medicine 16 
(2017): 146-152.

7. Vale FF and Vítor JMB. “Transmission pathway of Helicobacter 
pylori: does food play a role in rural and urban areas?” Interna-
tional Journal of Food Microbiology 16 (2010): 1-12.

8. Aksit Blcak D., et al. “The investigation of Helicobacter pylori in 
the dental biofilm and saliva samples of children with dyspep-
tic complaints”. BMC Oral Health (2017).

9. Goh KL., et al. “Epidemiology of Helicobacter pylori infection 
and public health implications”. Helicobacter 16 (2011): 1-9.

10. Hooi JKY., et al. “Global Prevalence of Helicobacter pylori Infec-
tion: Systematic Review and Meta-Analysis”. Gastroenterology 
15 (2017): 420-429.

11. FitzGerald R and Smith SM. “An Overview of Helicobacter pylori 
Infection”. Methods in Molecular Biology 15 (2021): 1-14.

12. Lehours P. “Actual diagnosis of Helicobacter pylori infection”. 
Minerva Gastroenterol Dietol 16 (2018): 267-279.

Citation: Mazen M Almehmadi., et al. “Phenotypical Analysis of Peripheral T-Cells and γδ-T-Cells in Helicobacter Pylori Seropositive Individuals". Acta 
Scientific Nutritional Health 7.12 (2023): 39-44. 

https://onlinelibrary.wiley.com/doi/full/10.1111/jcmm.14682
https://onlinelibrary.wiley.com/doi/full/10.1111/jcmm.14682
https://onlinelibrary.wiley.com/doi/full/10.1111/jcmm.14682
https://pubmed.ncbi.nlm.nih.gov/26187502/
https://pubmed.ncbi.nlm.nih.gov/26187502/
https://pubmed.ncbi.nlm.nih.gov/30611829/
https://pubmed.ncbi.nlm.nih.gov/30611829/
https://pubmed.ncbi.nlm.nih.gov/28932364/
https://pubmed.ncbi.nlm.nih.gov/28932364/
https://pubmed.ncbi.nlm.nih.gov/28932364/
https://www.researchgate.net/publication/41397985_Transmission_pathway_of_Helicobacter_pylori_Does_food_play_a_role_in_rural_and_urban_areas
https://www.researchgate.net/publication/41397985_Transmission_pathway_of_Helicobacter_pylori_Does_food_play_a_role_in_rural_and_urban_areas
https://www.researchgate.net/publication/41397985_Transmission_pathway_of_Helicobacter_pylori_Does_food_play_a_role_in_rural_and_urban_areas
https://pubmed.ncbi.nlm.nih.gov/21896079/
https://pubmed.ncbi.nlm.nih.gov/21896079/
https://pubmed.ncbi.nlm.nih.gov/28456631/
https://pubmed.ncbi.nlm.nih.gov/28456631/
https://pubmed.ncbi.nlm.nih.gov/28456631/
https://pubmed.ncbi.nlm.nih.gov/33765303/
https://pubmed.ncbi.nlm.nih.gov/33765303/
https://pubmed.ncbi.nlm.nih.gov/29652111/
https://pubmed.ncbi.nlm.nih.gov/29652111/


44

Phenotypical Analysis of Peripheral T-Cells and γδ-T-Cells in Helicobacter Pylori Seropositive Individuals

13. Akeel M., et al. “Prevalence and factors associated with H. py-
lori infection in Saudi patients with dyspepsia”. Electron Physi-
cian 10 (2018): 7279-7286. 

14. Alanazi BG., et al. “THE PREVALENCE OF HELICOBACTER 
PYLORI INFECTION IN PATIENTS WITH DYSPEPSIA IN THE 
CENTRAL RURAL REGION OF SAUDI ARABIA”. Indo American 
Journal of Pharmaceutical Sciences 6 (2019): 1358-1364.

15. Al-Hussaini A., et al. “Where are we today with Helicobacter 
pylori infection among healthy children in Saudi Arabia?” Sau-
di Journal of Gastroenterology 25 (2019): 309-318.

16. McColl KEL. “Clinical practice. Helicobacter pylori infection”. 
The New England Journal of Medicine 362 (2010): 1597-1604.

17. Kondo Y., et al. “Helicobacter pylori eradication decreases 
blood neutrophil and monocyte counts”. Alimentary Pharma-
cology and Therapeutics 1 (2004): 74-79.

18. Jafarzadeh A., et al. “T cell subsets play an important role in 
the determination of the clinical outcome of Helicobacter py-
lori infection”. Microbial Pathogenesis 116 (2018): 227-236.

19. Bamford KB., et al. “Lymphocytes in the human gastric mu-
cosa during Helicobacter pylori have a T helper cell 1 pheno-
type”. Gastroenterology 31 (1998): 482-492.

20. Satoh Y., et al. “Helicobacter pylori-Infected Patients”. Gastro-
enterology Research and Practice (2012). 10. 

21. Alhasnawi HMRJ and Aljanaby AAJ. “The immunological role 
of CD4 and CD8 in patients infected with Helicobacter pylori 
and stomach cancer”. Gene Reports 26 (2022): 101500.

22. Yuceyar H., et al. “The systemic cellular immune response in 
the Helicobacter pylori-associated duodenal ulcer and chronic 
antral gastritis”. Hepatogastroenterology 19 (2002): 1177-
1179.

23. Quiding-Järbrink M., et al. “CD4+ and CD8+ T cell responses in 
Helicobacter pylori- infected individuals”. Clinical and Experi-
mental Immunology 31 (2001): 123.

24. Futagami S., et al. “Gammadelta T cells increase with gastric 
mucosal interleukin (IL)- 7, IL-1beta, and Helicobacter pylori 
urease specific immunoglobulin levels via CCR2 upregulation 
in Helicobacter pylori gastritis”. Journal of Gastroenterology 
and Hepatology 20 (2006): 32-40.

25. Moyat M and Velin D. “Immune responses to Helicobacter 
pylori infection”. World Journal of Gastroenterology: WJG 22 
(2014): 20. 

26. Atrisco-Morales J., et al. “In Peripheral Blood Mononuclear 
Cells Helicobacter pylori Induces the Secretion of Soluble and 
Exosomal Cytokines Related to Carcinogenesis”. International 
Journal of Molecular Sciences (2022).

27. Niu Q., et al. “Immune Response in H. pylori -Associated Gastri-
tis and Gastric Cancer”. Gastroenterology Research and Practice 
(2020).

Citation: Mazen M Almehmadi., et al. “Phenotypical Analysis of Peripheral T-Cells and γδ-T-Cells in Helicobacter Pylori Seropositive Individuals". Acta 
Scientific Nutritional Health 7.12 (2023): 39-44. 

https://zenodo.org/records/2544026
https://zenodo.org/records/2544026
https://zenodo.org/records/2544026
https://zenodo.org/records/2544026
https://pubmed.ncbi.nlm.nih.gov/31006713/
https://pubmed.ncbi.nlm.nih.gov/31006713/
https://pubmed.ncbi.nlm.nih.gov/31006713/
https://pubmed.ncbi.nlm.nih.gov/20427808/
https://pubmed.ncbi.nlm.nih.gov/20427808/
https://pubmed.ncbi.nlm.nih.gov/9496938/
https://pubmed.ncbi.nlm.nih.gov/9496938/
https://pubmed.ncbi.nlm.nih.gov/9496938/
https://www.mayoclinic.org/diseases-conditions/h-pylori/symptoms-causes/syc-20356171
https://www.mayoclinic.org/diseases-conditions/h-pylori/symptoms-causes/syc-20356171
https://www.sciencedirect.com/science/article/abs/pii/S2452014422000085
https://www.sciencedirect.com/science/article/abs/pii/S2452014422000085
https://www.sciencedirect.com/science/article/abs/pii/S2452014422000085
https://pubmed.ncbi.nlm.nih.gov/12143230/
https://pubmed.ncbi.nlm.nih.gov/12143230/
https://pubmed.ncbi.nlm.nih.gov/12143230/
https://pubmed.ncbi.nlm.nih.gov/12143230/
https://pubmed.ncbi.nlm.nih.gov/11168002/
https://pubmed.ncbi.nlm.nih.gov/11168002/
https://pubmed.ncbi.nlm.nih.gov/11168002/
https://pubmed.ncbi.nlm.nih.gov/16706809/
https://pubmed.ncbi.nlm.nih.gov/16706809/
https://pubmed.ncbi.nlm.nih.gov/16706809/
https://pubmed.ncbi.nlm.nih.gov/16706809/
https://pubmed.ncbi.nlm.nih.gov/16706809/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4024767/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4024767/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4024767/
https://pubmed.ncbi.nlm.nih.gov/35955936/
https://pubmed.ncbi.nlm.nih.gov/35955936/
https://pubmed.ncbi.nlm.nih.gov/35955936/
https://pubmed.ncbi.nlm.nih.gov/35955936/
https://pubmed.ncbi.nlm.nih.gov/32411209/
https://pubmed.ncbi.nlm.nih.gov/32411209/
https://pubmed.ncbi.nlm.nih.gov/32411209/

