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ABSTRACT 

Objective: To investigate immunological and molecular features of gastritis in individuals with diabetes mellitus. 

Study Design: Comparative study 

Place and Duration of Study: This study was conducted at the Gastroenterology & Hepatology Teaching Hospital, 

Medical City, Baqubah Teaching Hospital, and Al-Kazemi Teaching Hospital, Department of Gastroenterology, 

from 1st January 2024 to 30th April 2024. 

Methods: A total of 138 participants including 67 H. pylori gastritis with type 2 diabetic (GHp+ve DM) group, 21 

with gastritis without diabetes mellitus (G group), and 50 control group. 

Results: The GHp+ve, diabetes mellitus had reduced levels. Regarding IL-10 in comparison to G and control, IL-18 

levels increased in GHp+ve. In addition, discovered GHp+ve diabetes mellitus had lower levels of IL-10 than G 

(p<0.05). Moreover, found IL-18 more highly expressed in GHp+ve DM than in gastritis (p<0.05). 

Conclusion: The gastritis by H. pylori infection to type 2 diabetes and shows IL-10 levels reduced in GHp +ve 

diabetes mellitus contrast with gastritis group and healthy controls and inversely correlated with high-sensitivity C-

reactive protein, IL-18 levels raised in GHp  +ve. 
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INTRODUCTION 

Gastritis mean inflammation mucosalining of stomach. 

Major etiological agent’s Helicobacter pylori infection 

and nonsteroidal anti-inflammatory medications.1 

Helical bacteria (Helicobacter pylori) common causes 

of gastritis has many feature which is gram-negative, 

microaerophilic and S-shaped bacteria.  
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The organism's exceptional motility attributed to a 

solitary cluster of enclosed flagella located at one end.2 

Due to inhabit mucosal layer of stomach's surface 

epithelium, stimulating persistent gastritis that may 

progress to cancer of stomach.3,4 The interaction 

between H. pylori and superficial mucosa releasing of 

pro- and anti-inflammatory cytokines. These cytokines 

subsequently recruit polymorph nuclear cells and 

initiate inflammatory response.5 

Type 2 diabetic is chronic metabolic disorder 

characterized by persistently elevated blood glucose 

levels. T2DM caused by defect in insulin function, 

either due to insulin resistance, inadequate insulin 

secretion, or due to a combination of both factors. 6,7 

Infection with H. pylori can cause inflammation and 

production of inflammatory cytokines, leading to onset 

of diabetes.8 Because chronic inflammatory response of 

H. pylori infection the neutrophils, T-cell and B-

lymphocytes, macrophages, and plasma cells 

recruitment to gastric mucosa which promote 

continuous and localized inflammation.9 

Activation and migration these inflammatory cells to 

stomach mucosa linked to an increased release 

proinflammatory cytokines and a reduction in anti-

inflammatory cytokines, such as IL-10 and IL-18, 

subsequent to H. pylori infection.10 IL-10, an 
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inflammatory mediator, secreted and generated by 

stomach epithelial cells in response to infection caused 

by H. pylori.11 It plays a crucial role as an 

immunosuppressive cytokine with immune regulatory 

and antigenic effects.12 IL-10 synthesized by a range of 

cell types, including innate lymphocytes, T cells, 

dendritic cells (DC), macrophages, and B cells.13 As IL-

10 gene affects inflammation, any change in IL-10 gene 

leads to increased production proinflammatory 

cytokines, which affects insulin action and causes type 

2 diabetes.14 The IL-18, belonging to IL-1 superfamily 

of cytokines, has a function in controlling both adaptive 

and innate immune responses. More precisely, it plays a 

role in stimulating synthesis IFN-γ in natural killer cells 

and CD4 T helper 1 lymphocytes.15 Furthermore, IL-18 

inhibits activity of Th2 and Th17 cells and regulates 

function of CD8 cytotoxic cells.16 The evidence links 

genetic variations in IL-18 gene to increased 

susceptibility to H. pylori infection. This study 

examined serum concentration IL-18 and IL-10 in 

patients with type 2 diabetes and H. pylori-associated 

gastritis compared to those with gastritis and a healthy 

control. Blood glucose, HbA1c, BMI, H. pylori IgG, 

and hs-CRP that act as systemic inflammatory marker 

estimated in all three groups. Additionally, expression 

both IL-18 and IL-10 genes quantified using RT-

qPCR.17,18
 

METHODS 

The study involved 138 Iraqi participants, including 88 

patients with gastritis (62 males, 26 females aged 16-77 

years) and 50 healthy controls matched for age and sex, 

with no symptoms gastritis or diabetes and not on 

medications. Diagnosis gastritis in patients confirmed 

by doctors based on clinical symptoms and result 

gastric biopsy reports patients who underwent 

gastroscopy in one of hospitals: Gastroenterology and 

Hepatology Teaching Hospital, Medical City, Baqubah 

Teaching Hospital, and Al-Kazemi Teaching Hospital, 

Department of Gastroenterology, from January 2024 to 

April 2024. Diabetes was diagnosed based on fasting 

blood sugar (FBS) ≥120 mg/dl and HbA1c ≥6.5%. 

Subjects with neoplastic, autoimmune, inflammatory 

bowel, type 1 diabetes, or severe kidney and liver 

diseases were excluded. 

Blood samples of 3 ml were collected in gel tubes, 

allowed to clot at room temperature, and then 

centrifuged at 3000 rpm for 10 minutes to obtain serum, 

which was stored at -20°C until analysis. Serum 

samples were used to quantitatively measure H. pylori 

IgG levels using a specific ELISA kit (Elabscience). 

Additionally, levels of hs-CRP, IL-10, and IL-18 were 

also measured using ELISA kits following the 

manufacturer's instructions. The results were read using 

a semi-automated human reader. All serological and 

biochemical assessments were performed on both 

patients and healthy controls. 

Diabetes screened by estimating FBS ≥120mg/dl and 

HbA1c ≥6.5 %, immediately after sample collection by 

Roche kit using a fully automated analyzer"INTEGRA-

400 plus” and determine body mass index 

(BMI)kg/m2normal range (18.5–24.9). 

Gene expression analysis for IL-10 and IL-18 involved 

extracting RNA from blood samples of 38 participants - 

comprising 12 with H. pylori gastritis and type 2 

diabetes mellitus, 13 with gastritis only, and 13 healthy 

individuals. Blood (2 ml) was collected in EDTA tubes, 

transferred into Eppendorf tubes with Trizol reagent, 

and stored at -20°C. RNA was isolated using the 

TransZol up plus RNA kit, and its concentration and 

purity were measured with a nanodrop device, ensuring 

acceptable purity ranges specific to each group. The 

extracted RNA was reverse transcribed into cDNA 

using the EasyScript® SuperMix kit. RT-PCR was 

performed to assess gene expression levels of IL-10, 

IL-18, and GAPDH (internal control) using SYBR 

Green dye. Primer sequences in Table 1 were designed 

accordingly, and qPCR reactions were conducted at an 

optimal annealing temperature of 64°C. The relative 

gene expression was analyzed using the 2-∆∆CT 

method to determine changes in IL-10 and IL-18 

expression levels among the groups. Statistical analysis 

performed using IBM SPSS statistics software (version 

26.0) with Graph Pad Prism (8.4.3). 

RESULTS 

There were 89 male participants (64.5%) and 49 female 

subjects (35.5%) out of total 138 subjects. Percentage 

Ghp+ve. DM was (48.6%), percentage G was (15.2%), 

and Control was (36.2%). H. pylori IgG and hs-CRP 

levels: The IgG levels highly elevated at 247.74±3.38 in 

GHp+ve. DM compared to G and control (P<0.05). 

Control found to be 98.33±.96 and a slight elevation 

could be seen in G group at 99.44±1.48 suggesting non-

significant in gastritis contrasting to control (P>0.05). 

In addition to IgG, levels of hs-CRP exhibit a 

substantial increase in average (10.87±0.27) for 

GHp+ve.DM participants (p<0.05), compared to 

average level of hs-CRP (5.46±0.29) for G subjects and 

control (5.31±0.14) [Fig. 1) 

Level of HbA1c shown significantly elevated among 

patients in GHp +ve and DM from 4.58±.04 (control) to 

10.11±.24 (p<0.05). On other hand, gastritis patients 

showed a slight increase (4.82±.07) compared to 

control. This likely confirms relationship between 

diabetes and gastritis. A similar trend was observed 

with FBS levels, where their levels were abnormally 

high among GHp+ve.DM patients by 172.70±4.01 

(P<0.05) compared to group G 79.57±1.32 and control 

82.12±0.99. As compared to mean level BMI(kg/m2) 

(22.56±0.23) for control, no significant changes seen 

among subjects.GHp+ve.DM 24.21±0.27 and G 

24.64±0.33 (P>0.05). This same level was seen among 
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gastritis subjects also which clearly states that BMI is 

not influenced in study (p>0.05) [Fig. 2]. 

 

 
Figure No. 1: Comparative mean levels of H .pylori 

IgG level and hs-CRP between studied groups 

After measuring levels IL-10 and IL-18 by ELISA and 

comparing levels of interleukins between GHp+ve.DM, 

G, and control, IL-10 found abnormally lowered to 

9.16±0.14 and 24.36±2.48 for GHp+ve.DM and G 

groups respectively (P<0.05) from 44.73±2.39. On the 

other hand, IL-18 was found to be elevated to 

327.30±12.58 and 124.41±3.54 respectively for 

GHp+ve.DM and G from 81.33±1.72 (control) result of 

ANOVA P-values (P<0.05 for both IL-10 and IL-18) 

[Fig. 3]. 

Result gene expression IL-10 and IL-18 between 

studies groups performed by using RT-qPCR and 

quantitative 2–ΔΔCT. Relative expression ratio of each 

gene member to control gene used to show expression. 

Relative expression of IL-10 was found to be down 

regulated in subjects when compared to control 

(p<0.01).  The GHp+ve.DM was found to be down 

regulated to 0.63 fold when compared to 1.00 control 

(P<0.05) [Fig. 4 & 5]. Similarly, in case of G, level 

found to be down regulated to 0.75 from 1.00 (control).  

 
Figure No. 2: Comparative mean levels of FBS, 

HbA1c and BMI between studied groups 

 

Table No.1: Real time PCR Primers sequence for IL-10 and 1L-18 Gene 

Gene Primer sequence (5′–3′) Base pairs References 

IL-10 
TCTCCGAGATGCCTTCAGCAGA 22 

19 
TCAGACAAGGCTTGGCAACCCA 22 

IL-18 
GATAGCCAGCCTAGAGGTATGG 22 

20 
CCTTGATGTTATCAGGAGGATTCA 24 

GAPDH 
GTCTCCTCTGACTTCAACAGCG 22 

21 
ACCACCCTGTTGCTGTAGCCAA 22 

 

 
Figure No. 3: Comparative mean levels of IL-10 pg/ml (left) and IL-18 pg/ml (right) between studied groups 

 

A similar trend was seen with cytokine level expression 

by ELISA method (P<0.05). Conversely, it was found 

participants' GHp+ve.DM relative expression IL-18 

(2.6432) was increased in comparison to control 

(1.0025) (p<0.01). A similar trend seen among G group 

also demonstrating an increase IL-18 levels (1.245) 
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from 1.0025 (control) were shown in Figures 4 and 5. 

Association between T2DM and cytokine expression: 

Appeared important link between GHp +ve. DM and G 

group about cytokines (r=0.5515, P=0.014). 

Nevertheless, no statistically significant difference was 

seen between male and female participants (p<0.01). 

Spearman rank correlation analysis showed that T2DM 

was directly proportional to Cytokine levels within the 

plasma (r = 0.6132743, P < 0.001). We found IL-10 

levels to be down regulated in H. pylori-associated 

gastritis than gastritis (p<0.01). At the same, found IL-

18 to be upregulated in H. pylori-associated gastritis 

than gastritis (p<0.01). 

 

 

 
Figure No. 4: Graph showing relative fold expression of cytokine gene members (IL-10 and IL-18) of both 

subjects and control 

 

 
Figure No. 5: qPCR Ct and melt curves. Top: Ct curve; Bottom: Melt curves of respective gene members 

DISCUSSION 

Correlation between gastritis, specifically in H. pylori 
infection, and diabetes is intricate and diverse. Research 
has been conducted found individuals diagnosed with 
diabetes type 2, are more likely to have H. pylori 
infection. One study showed that 71.4% of diabetic 
patients tested positive for IgG antibodies against 
bacterium, indicating a strong bond between H. pylori 
infection and diabetes.19 This study revealed link 
between IL-10 and IL-18 within GHp+ve.DM, which 
shows IL-10, a cytokine recognized for its anti-
inflammatory characteristics, plays essential function in 
inflammatory response, associated with diabetes. 
Furthermore  levels decreased in  GHp+ve.DM, In 
agreement with research conducted by Novianti and 
others20, a study revealed reduced level in individuals 
with diabetes, in particular patients with oral problems, 

in comparison to healthy controls.This suggests that 
inflammation may inhibit IL-10 production, indicating 
an insufficient anti-inflammatory response and 
explaining development of inflammation in these 
patients.21 Interleukin-18 is a pro-inflammatory protein 
released by stimulated macrophages, epithelial cells, 
bone marrow cells keratinocytes, and malignant cells. It 
is one of cytokines involved in inflammation.22 
Through this research, elevated IL-18 levels were 
observed in both gastritis and diabetes., which is 
consistent with Abdel-Moneim et al23 that indicating a 
heightened inflammatory response. Multiple 
investigations have demonstrated a distinct association 
between H. pylori infection with both type 2 diabetes 
mellitus (T2DM) and insulin resistance.24 Root cause of 
insulin resistance and type 2 diabetes is chronic, mild 
inflammation that persists over time. Aggregation of 
active innate immune cells in metabolic organs 
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ultimately results in secretion of pro-inflammatory 
cytokines, including IL-10 and IL-18. Subsequently, 
these cytokines cause harm to β-cells and lead to 
emergence of insulin resistance.25 H. pylori intestinal 
lipopolysaccharides found to be associated with 
activation of Toll-like receptors. This activation, in 
turn, leads to fat precipitation, energy harvesting, and 
stimulation of innate immunity. These factors all 
contribute to insulin resistance.26 For level of H .pylori 
IgG, results of investigation indicated a significant 
elevated in GHp+ve.DM (247.74±3.38) which 
aggregated with Al-Mamari et al27, while no statistical 
significance between G (99.44±1.48) and control 
(98.33±.96). The C-reactive protein: main source of 
human CRP is hepatocytes, and its production is 
controlled by inflammatory cytokines TNF-α and IL-
10. Previous studies have mostly examined correlation 
between risks of diabetes with quantity of high-
sensitivity CRP (hs-CRP), in our study noticed 
significant increase (10.87±0.27) in GHp+ve.DM 
participants. Compared to G participants (5.46±0.29) 
and control (5.31±0.14) related with study of Li et al28, 
that found 65.28% of diabetic patients H. pylori 
positive, with mild increases hs-CRP levels noted. 
Regarding present study, direct association observed 
between H. Pylori infection in diabetes patients with 
HbA1c% levels, which is a measure of their glycemic 
status. The GHp+ve.DM had significantly elevated 
HbA1c levels compared to control (4.58±.04 vs. 
10.11±.24, p<0.05). Nevertheless, individuals who only 
had gastritis experienced a slight rise (4.82±.07) 
compared to control. This is likely to confirm 
connection between diabetes and gastritis.  The FBS 
readings exhibited a comparable pattern.21 While BMI 
among three groups non-significant (p>0.05) due to 
anorexia, difficulty swallowing, and chronic gastritis.29 

Expression levels of both cytokines (IL-10 and IL-18) 
measured using serum samples obtained from both 
participant and control by a real-time PCR technique. 
When compared to control, participants' relative 
expression of IL-10 found to be downregulated 
(p<0.01). Compared to 1 (control), GHp+ve.DM shown 
to be downregulated by 0.63 fold (P<0.05) enhanced by 
Mitra et al.30 Comparably, in instance of G, level was 
seen to have been downregulated from 1 (control) to 
0.75. By using ELISA approach, a similar trend in 
cytokine level expression was observed (P<0.05). On 
reverse, when evaluating to control (1.0025) (p<0.01), 
participants' (GHp+ve.DM) relative expression of IL-18 
(2.6432) was shown to be higher (Fig. 4). A similar 
pattern was observed in G group, which similarly 
showed an increase IL-18 levels from (1.0025) control 
to (1.245). 

CONCLUSION 

The gastritis by H. pylori infection to type 2 diabetes 

and shows IL-10 levels reduced in GHp+ve. DM 

contrast with gastritis group and healthy controls and 

inversely correlated with high-sensitivity C-reactive 

protein, IL-18 levels raised in GHp+ve. IL-10 

significantly downregulation in GHp+veDM, in 

contrast, IL-18 expression significantly upregulated for 

GHp +ve diabetes mellitus confirming gene’s influence 

on H. pylori and diabetes. 
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