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Background: Helicobacter pylori infection was mainly the factor that causes both gastric tumors and lymphomas. Objectives: This
study aimed to detect H. pylori infection and investigate any relationship between the infection of H. pylori and the disease of
diabetes, to find out if there is an association with certain human leukocyte antigen (HLA), and to study the frequency of H.
pylori infection among type | diabetic and nondiabetic patients. Materials and Methods: Several 140 patients diagnosed with type 1
diabetes mellitus (T1DM), as well as 60 healthy individuals (nondiabetic) were enrolled in this study. The oligonucleotide technique
of sequence-specific was performed for genotyping of HLAs using a polymerase chain reaction machine. A specific screening (H.
pylori antibodies combo rapid test) is used to diagnose H. pylori infection by detection of specific antibodies in the samples. Results:
This study revealed that people who are diagnosed T1DM are more predisposed to be infected by H. pylori (61%) compared with
healthier people, and the pathogen infects significantly females compared with males. Results also revealed a great frequency of
DQB1*0101 allele within diabetics (30%) in comparison with healthy (control) group, whereas HLA-A*3301,*1122 B*0826,%3948,
DRB1*0701,*1101, and HLA-DQB1-*0604,*630,*730 alleles were recorded noteworthy low frequency according to the results after
statistical analysis of P value (P < 0.05) in patients compared with healthy control groups. Conclusion: Diabetic women of the same
age are more susceptible to the infection compared with males. The great frequencies of HLA-DQB1*0101 alleles could be a risk
factor for TIDM patients.
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INTRODUCTION symptoms. Although, diabetes mellitus and H. pylori
infection are different diseases, it was experimented that
the higher rates of H. pyloriinfection lead to poor glycemic
control in type 2 diabetics.®) Therefore, it was stated
as a main infection of the gastric antrum for diabetes
patients causing dyspepsia to delayed gastric emptying
and immobility, as well as its major role of increasing the
blood glucose concentration in diabetic dyspepsia.*> H.
pylori infection or the silent infection could be induced
by hyperglycemia with reactivation to produce symptoms

A Gram-negative, = micro-aerophilic  bacterium,
Helicobacter pylori infection was documented as a global
public metabolic health problem that causes damage to
epithelial tissue of gastric mucous layer epithelial lining,
it was considered the main reason for chronic gastritis.!"
Around half of the world's population was reported
to be positive for H. pylori, which was surprisingly
found in developing countries more than the developed
countries.”’ Especially, in Asian Americans, Hispanics,
low socioeconomic populations, as well as older adults.
Those individuals, who were infected with this bacterium,
are highly exposed to being diagnosed with gastric cancer
with responsibility for approximately 90% of all peptic
ulcer cases (A). The infection of H. pylori was defined
as one of the greatest problems for diabetics with gastric
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of dyspepsia in diabetics. It was also reported that gastric
cancer and lymphomas might commonly occur due to the
infection of H. pylori.l®

Based on the diagnostic criteria, the commonness of H.
pylori was reported in 61% of diabetics in comparison
with 49% of nondiabetics." H. pylori was found to be
capable of improving the body's resistance to insulin
via the eradication of infected organs.®! As well as, the
noticeable contribution of H. pylori in the incidence of
cardiovascular disease via raising the levels of C-reactive
protein and interleukin 6 as inflammatory cytokines.” The
relationship between diabetes mellitus and infection of H.
pylori was studied significantly. However, much research
showed no significant relationship between the occurrence
of H. pyloriinfection and patients with diabetes mellitus.!'

Different mechanisms made diabetics more susceptible to
infection than others. First of all, diabetes induces cellular
weakness and stimulates humeral immunity against H.
pylori infection.!! Second, gastrointestinal motility can
be decreased by diabetes with the promotion of pathogen
foundation due to acidic secretion and the proportion
of infection in the gastrointestinal tract.! Third, H.
pylori colonization could be stimulated through chemical
changes of altering glucose metabolism in the gastric
mucosa. Finally, this pathogen was frequently reported
in diabetics, who are regularly visiting hospitals or health
centers than healthy people.'¥

Since there were very few researches studied the association
between diabetes mellitus and the infection of H pylori,
this study focused on this relationship, especially with
type 1 diabetes mellitus (TIDM) and studying the role of
human leukocyte antigen (HLA) alleles.

MarteriaLs AND MEeTHODS

Patients and study design

Total samples of 140 were collected from Iraqi patients
diagnosed with TIDM at Al-Yarmouk and Al-Kadhumyia
Teaching Hospitals in Baghdad, Iraq, from January 2020 to
February 2021. Samples involved 84 females and 56 males;
the age range was (8-54) years. All selected patients were
absolute dependents on insulin according to their medical
case history for diagnosis of diabetes mellitus (DM) as
described by the American Diabetes Association.!’! A
total of 60 healthy volunteers were involved in this project
including 37 females and 23 males between 6 and 52 years
old. All of them had a negative DM family history.

First, blood samples were taken from individuals under
aseptic conditions using two ethylenediaminetetraacetic
acid tubes (1.5mg/mL), stored at —20°C for H. pylori
detection and genotyping for A and B of HLA class I and
DR and DQ of class II. One blood drop of each sample
from the patients and controls was added to sample wells
in a specific device for the detection of a specific anti-H.

pylori antigen (IgG) using a kit produced by Epitope
Diagnostic Inc. (San Diego, United States) Positive
readings appeared after 1 min.

Deoxyribonucleic acid (DNA) extraction and genotyping
of DNA were carried out. Ready Kit (QIAGEN, Hilden,
Germany) was used for DNA extraction following the
manufacturer’s instructions. All extracted DNAs were
stored at —20°C until needed. Genotyping of HLA alleles
was performed via primed polymerase chain reaction
sequence-specific oligonucleotide (PCR) for sequence-
specific oligonucleotide (SSO; PCR-SSO) to amplify
the HLA-DRBI and HLA-DQ alleles by utilizing an
appropriate kit (Lipa, HLA DRB, Innogenetics, Ghent,
Belgium; Murex Biotech Limited, Hartford, UK). A
reverse dot blot hybridization of Automatic Line probe
assay (Auto-Lipa) was applied for molecular typing of
HLA alleles provided by the same company. According
to the typing table provided with the kit, positive probes
on each strip were detected. The HLA-typing laboratory
was used for HLA genotyping at Al-Karama Teaching
Hospital in Baghdad, Iraq.

Statistical analysis

The results were statistically analyzed based on percentage
frequencies, and the significance of differences was
measured by Fisher’s exact probability (P) of 0.05. In
addition, allele variations between patients and controls
were determined by odds ratio and etiological fraction.

Ethical approval

The study was approved by Baghdad Health Directorate,
Baghdad, Iraq. Patients were informed about enrollment
in the study and verbal consent was obtained from all
patients. According to document number 693, a local
ethics commission reviewed and gave its approval to the
study protocol, subject information, and permission form
on January 2, 2020.

ResuLts

In this study, the TIDM patients were in different ages
between 8 and 54 years. There was a female predominance
number among patients’ samples about (60%), this was
similar to the ratio of control samples. The male-to-female
ratio was 1:1.2. The main age of onset for DM disease was
(16-35) years with around (54%) of overall samples [Table 1].

The immunological examination of H. Pylori infection
exposed that the majority of T1DM patients (61%) were
infected by H. Pylori, whereas female patients recorded the
highest ratio of total samples (60%). Meanwhile, the control
group recorded (38%) of total samples were infected, and a
high record was assigned to male samples (61%) [Figure 1].

Additionally, the results show that the critical ages of
diabetic patients who are infected with H. pylori were
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between 26 and 35 years, which recorded 53% followed
by the age of 16-25 years (27%), and the females were the
dominant at these ages with 63% and 65%, respectively.
Meanwhile, the males take the lead in the healthy group
which records 73% of the infected people with H. pylori at
the age between 26 and 35 years. In addition, the majority
of infected individuals in the healthy group were of the
same age (48%) [Figure 2].

Table 1: Cases according to age and sex

Age (years) Control Diabetic patients
<15 9 26
16-25 16 36
26-35 22 40
36-45 7 20
>46 6 18
Total 60 140
Gender F (37) M (23) F (84) M (56)
Positive cases of H. Pylori infection
160
140 —m
2 120 \
g 100
5 g A .
é 60 ﬁ/ \
2 40 —~——— \-\“-—
20 \___—-—4
g Total negative positive Female male
—o—Control 60 37 23 9 14
~-Diabetic 140 54 86 51 35

Figure 1: The number of infected samples by H. pylori in healthy (control)
and diabetic groups. It is clear to see that the diabetes group members
are more infected compared with the healthy members. Regarding the
results, the infection rate was in males higher than in females in the
control group, whereas it was reversed in the patient group

HLA-A and HLA-B genotyping

The results presented several HLA-alleles deviations
in frequencies between patients and the control group.
Because of the large number of HLA-A, HLA-B,
HLA-DR, and HLA-DDQ alleles in the present study,
Tables 2 and 3 included only alleles that showed significant
or high variations between T1DM patients and the control
group.

The results of PCR-SSO revealed a high frequency of
HLA-A alleles (*3301, *3105, *1122, *0301, and *3002)
in the control group compared with the patients group
with a great ratio of *3301 allele (60%). Similarly, HLA-B
alleles (*0826, *0412, *0206, *0708,*0801, and *3948) also
recorded great frequencies in the control group [Figure 3].
The statistical analysis of HLA-A and HLA-B revealed
significant differences of (P < 0.05) was (0-0.037) as
shown in Table 2.

Genotyping HLA-DR and HLA DQ alleles

The results of PCR-SSO revealed a high frequency of
HLA-DR alleles (*0701, *1101, *1107, *1109, *0459,
and *0456) in the control group compared with the
patients group with a great ratio of *0701 alleles (75%).
Similarly, HLA-B alleles (*0604, *1359,*0730,*0630,
and *0503) also recorded great frequencies in the control
group, except the *0101 alleles were more frequent in
patients than the control group as appeared in Figure 4.
The statistical analysis of HLA-A and HLA-B showed
high differences of P < 0.05 was 0-0.006 as shown in
Table 3.

Discussion

It was reported that adult males were more likely to
be infected by H. pylori infections as a homogenous
phenomenon,!'® that is, totally agreed with our control
results and what Rajesh and Reshmal'” reported in their
work. The present study showed H. pylori infections

Healthy group Diabetic group

9 35
c8 c 30
S 7 - i 5 )\
° 6 B 25
2 / 2 / \
E 5 = I8
G d s
o4 ——male  © 45 —o—male
3 3
g i /ﬁ ——female 'g 10 4 ——female|

9 ' 0 —/

<15 16-25 26-35 36-45 >46 <15 16-25 26-35 36-45 >46
age rate age rate

Figure 2: The peak of infection by H. pylori in healthy and control groups. The peak of infection was in a group of 26-35 years old in both genders.
While the infection rate based on gender was variable. In the healthy group, males recorded the highest peak, whereas females were the dominant

in the diabetic group at the same age period

Medical Journal of Babylon | Volume 21 | Issue 4 | October-December 2024 -




PISTGHICA+ZY8eAAdAVO/FIAEIDYIASALLIAIPOOAEIEAHION/HD AU

MY TXDOMADYOINXYOHISABZIYTIC+erNIOITWNOTZTARYHLaSHAAYF Aq Aglw/woo mm| sjeulnoly/:dny wouy papeojumoq

¥202/62/ZT uo

Aljawahiry, et al.: Incidence of H. pylori in TIDM patients and association with certain HLA alleles

Table 2: Genotyping of HLA-A and HLA-B alleles of TIDM

HLA A allele  Control Patients x? OR EF Pvalue HLA-Ballele Control Patients x> OR EF P (Fishers Exact)
N=23 N=286 N=23 N=286
#3301 14 60% 4 5% 41.6 0.031 0.1 0 *0826 8 35% 2 3% 229 0.04 0.06 0
#3121 0 0 4 5% 111 0 0.02 0292 #0103 0 0 4 5% 111 0 0.02 0.292
*3106 2 9% 4 5% 057 051 004 0450 #0193 6 26% 4 5% 10.01 0.14 0.06 0.002
*3105 6 2% 4 5% 1001 0.14 0.06 0.002 #0205 4 17% 6 7% 236 036 0.06 0.124
#3027 4 17% 6 7% 236 036 0.06 0.124 #0206 6 26% 2 3% 001 105 0.04 0.935
#3020 2 9% 4 5% 057 051 004 0450 #0309 2 9% 4 7% 057 051 0.04 0.450
*1122 4 17% 0 0 1553 0 0.02 0 #0412 2 9% 0 0 762 0 0.01 0.006
#1106 2 9% 2 3% 208 025 0.02 0.149 *0708 4 17% 4 7% 433 023 0.05 0.037
#0290 4 17% 6 7% 336 036 0.06 0.124 *0801 6 26% 0 0 2374 0 0.04 0
#0301 4 17% 2 3% 792 011 0.02 0.005 #0810 0 0 4 7% 111 0 0.2 0.292
#3002 4 17% 4 5% 433 023 0.2 0.037 *3948 8 35% 4 7% 1682 0.09 0.07 0

OR: odds ratio, EF: etiological factor, y*: chi-square test

Bold value form to make the recognition of alleles, which gave high frequency comparing with others, wither in healthers or patients

Table 3: Genotyping of HLA-DR and HLA-DQ alleles of T1IDM

DR-allele Control Patients x* OR EF P (Fishers’ exact) DQ-allele Control Patients x> OR EF P (Fisher’s exact)
N=23 N=286 N=23 N=286
#0701 18 78% 6 7% 53.7 0.2 0.13 0 #0101 2 9% 26 30% 441 455 0.15 0.036
*1101 14 60% 4 5% 41.6 0.03 0.1 0 %0201 2 9% 8 9% 0.01 1.08 0.06 0.929
*0717 2 9% 4 5% 057 051 0.04 0.45 #0604 12 52% 6 7% 2689 0.07 0.1 0
#1122 0 0 4 5% 111 0 0.02 0.29 *6001 2 9% 2 3% 208 025 0.02 0.149
*1112 2 9% 6 7% 0.08 0.79 0.05 0.77 1370 0 0 4 5% 111 0  0.02 0.292
*1107 4 17% 2 3% 7.92 011 0.04 0.005 *1359 6 26% 4 5% 10.67 0.13 0.06 0.001
#1109 6 26% 4 5% 10.01 0.14 0.06 0.002 *0809 4 17% 8 9% 121 049 0.07 0.271
#0603 4 17% 6 7% 236 0.36 0.06 0.124 0730 4 17% 0 0 1533 0 0.2 0
#0459 2 9% 00 7.62 0 0.1 0.006 #0630 6 26% 2 3% 159 0.06 0.05 0
#0442 0 0 6 7% 170 0  0.04 0.193 %0503 4 17% 4 5% 433 023 0.05 0.037

OR: odds ratio, EF: etiological factor, %* chi-square test

Bold value form to make the recognition of alleles, which gave high frequency comparing with others wither in heathers or patients

percent of frequent allels
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Figure 3: The peaks of some and highest frequent alleles of HLA-A and HLA-B of T1DM based on P value (P < 0.05). It is noticeable that the *3301
allele of the healthy group records a significant value within HLA-A, and *0826 and *3948 alleles of the healthy group are the highest within HLA-B
in comparison with the patient's group
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Figure 4: The peaks of some and highest frequent alleles of HLA-DR and DQ of T1DM based on P value (P < 0.05). It is obvious that *0701 and
*1101 alleles of the healthy group record significant values within HLA-DR alleles, and *0604 of the healthy group is the highest within HLA-DQ in
comparison with the patients group. However, *0101 of the diabetic group assigns the highest value within HLA-DQ in comparison with a healthy

group

were common among females rather compared with
males, especially among those who were diagnosed with
diabetes. This result was compatible with Kouitcheu et
al."® reported that H. pylori infection in diabetic females
was predominant. Their finding firmly related to our
statement with a probability that the glycemic status is
closely related to H. pylori infection and gastrointestinal/
gastroduodenal disorder, which is more common in
females. Similarly, Agah ez al. ! evidenced for the first time
that infected females with H. pylori were predominant for
developing gastric cancer. However, the debate about the
bond between genders and the rate of H. pylori infection
in the level of hazard still exists.

The mean age of diabetic patients and healthy groups
with H. pylori infection was between 26 and 35 years as
those results variance with Bener et al.,” in which the
48.1+7.9 years old diabetes mellitus patients were more
susceptible to infection with H. pylori compared with
46.7% 5.4 years old of the nondiabetic infected subjects.
However, there is no considerable difference in the ratio
of H. pylori infection which was found in 76.7% of the
diabetics in Bener et al™ compared with 61% in the
present study.

Susceptibility to autoimmune DM is inherited in a
polygenic fashion, until now nearly 18 IDDM genes
showed involvement in the occurrence of the disease.
Main histocompatibility compounds (HLA) are among
the involved genes, which play a basic role.” In the
present study, DNA genotyping techniques have been
used for the identification of HLA alleles. The study was
concerned with the PCR-SSO genotyping of HLA for

both class I and II regions, which are located on the short
arm of chromosome no. 6, and its possible association
with TIDM.

The most significant allele recorded in the present study
was the HLA-DQ*0101 allele, which appears in 30%
of patient samples compared with just 9% frequency in
healthy samples with a P value of 0,036, which could be
considered as a predisposing allele for TIDM or as a risk
factor.

The current research revealed that the HLA-A*3301 allele
recorded a high frequency in the control group in 60% of
cases compared with that of 41.6 in the patient's group with
a Pvalue of 0 revealed high variance between the two groups,
and this may be explained as a prophylactic factor providing
protection and resistance allele against TIDM. *3105,
*1122, *0301, and *3002 were the same for these alleles but
with lower incidence of variation and lower P value in the
HLA-B *0826 alleles were higher in healthy control than with
patients. With 35% frequency in the healthy compared with
3% 1in diabetic patients P valueof 0 (highly significant value).
These results are at variance with other results conducted
by Noble et al® pointed out that the most significantly
T1DM-associated alleles were B*5701, B*3906, A*2402,
and A*0201 (as predisposing and risk factors), whereas they
observed that A*1101, A*3201, A*6601, B*0702, B*4403,
B*3502, C*1601, and C*0401 were significantly decreasing
in patients (as protective factors).

Among the DRBland DQBI alleles, the present study
observed that the DR*0701, DR*1101, DQ*0101, and
0604,*1359,*0730,%0630,*0503 alleles were frequent in
the control group, and considered as protective factors.
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However, the frequency of DR*1101, 1107, 1109,*0459,
and DR*(0701 alleles was statistically significant as
protective alleles as their frequency in the control group
is higher. This result was in line with similar findings in
Iraq®" and in other ethnic groups.”>?¥! These alleles are
reported to be the risk genes among T1DM Iraqi patients,
similar to those from Asian populations.?¥ This was unlike
findings in Japanese and Caucasian populations,?>* in
whom DRB1*0401-DQB1*0302 was the most significant
susceptibility heliotype. Shawkatova et alP” referred
to that the DQB1*0302 and DQBI1*0201 alleles are
associated strongly with the disease development in his
Slovakian study; meanwhile, they also observed that
the DQB1*0602 and DQB1*0301 alleles as a defense
marker. On the other hand, Saruhan-Direskeneli ez al.*¥
noticed that the Turkish patients with TIDM showed a
high frequency of DQBI1*0302 and DQB1*0201 alleles,
whereas DQB1*0503 and DQBI1*0601 alleles appeared
negatively associated with the disease. In 2010, a study
of HLA-typing using PCR/SSP discovered a decent
association of heterozygote DQ*0203 with T1DM
technique in Saudi patients.” In addition, the frequencies
of DRBI1*0701, DRB1*1101, and DQBI1*0604 in our
study were significantly decreased in patients compared
with healthy control, which may confer a protective role
in healthy individuals. This finding was comparable with
other findings reported by the inheritance of both risk
and protective alleles will result in disease protection or
will become a neutral gene.?%

ConcLusIoN

Gender and age factors play an important role in
increasing the rate of H. pylori infection. It was confirmed
in this study that young people are more susceptible to
infection than other ages, especially, at the age of 26-35
years old. In addition, diabetic women of the same age are
more susceptible to infection than males. The variation in
types of alleles associated with diabetes mellitus in several
studies all over the world could be due to ethnic factors
as ethnicity plays a crucial role in HLA types in addition
to the size of the population and many other factors. The
great frequencies of HLA-DQB1*0101 alleles could be a
risk factor for type-1diabetes mellitus patients, while HLA-
A*3301,*1122 B*0826,*3948, DRB1*0701, *1101, and
HLA-DQBI1-*¥0604,%630,*730 alleles of the same group
could be a protective factor due to their low frequencies.

Author contributions

Samir S. Aljawahiry did the study conception, design,
and monitoring of the experiments. Naer Abdulbari
Alkaabawi did all preparations for sample collection,
the laboratory works involving the molecular part. Alaa
A. Jawad prepared and read the molecular part of the
laboratory work, interpreted the data, and revised the final
version of this paper.

Acknowledgements

Many thanks to The Veterinary Medicine College at
Al-Muthanna University, Al-Muthanna, Iraq, for
providing the digital Microbiology and Molecular Biology
Laboratory for polymerase chain reaction experiments and
all the requirements of this study.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Chey WD, Leontiadis GI, Howden CW, Moss SF. ACG clinical
guideline: Treatment of Helicobacter pylori infection. Am J
Gastroenterol 2017;112:212-39.

2. HooiJK,LaiWY,Ng WK, Suen MM, Underwood FE, Tanyingoh D,
et al. Global prevalence of Helicobacter pylori infection: Systematic
review and meta-analysis. Gastroenterology 2017;153:420-9.

3. Devrajani BR, Shah SZ, Soomro AA, Devrajani T. Type 2 diabetes
mellitus: A risk factor for Helicobacter pylori infection: A hospital
based case-control study. Int J Diabetes Dev Ctries 2010;30:22-6.

4. Bener A, Micallef R, Afifi M, Derbala M, Al-Mulla HM, Usmani
MA. Association between type 2 diabetes mellitus and Helicobacter
pylori infection. Turk J Gastroenterol 2007;18:225-9.

5. Pounder RE, Ng D. The prevalence of Helicobacter pylori
infection in different countries. Aliment Pharmacol Therapeutics
1995;9:33-9.

6. Lafta 1J, Alkaabawi NA. Positive and negative effects of the
commensal bacteria on carcinogenesis. Sud J Med Sci 2019;14:1-23.

7. Engelgau MM. Diabetes diagnostic criteria and impaired glycemic
states: Evolving evidence base. Clin Diabetes 2004;22:69-70.

8. Refaeli R, Chodick G, Haj S, Goren S, Shalev V, Muhsen K.
Relationships of H. pylori infection and its related gastroduodenal
morbidity with metabolic syndrome: A large cross-sectional study.
Sci Rep 2018;8:4088.

9. Simon L, Tornéczky J, Toth M, Jambor M, Sudar Z. The
significance of Campylobacter pylori infection in gastroenterologic
and diabetic practice. Orv Hetil 1989;130:1325-9.

10. Anastasios R, Goritsas C, Papamihail C, Trigidou R, Garzonis P,
Ferti A. Helicobacter pyloriinfection in diabetic patients: Prevalence
and endoscopic findings. Eur J Intern Med 2002;13:376-9.

11. Borody T, Ren Z, Pang G, Clancy R. Impaired host immunity
contributes to Helicobacter pylori eradication failure. Am J
Gastroenterol 2002;97:3032-7.

12.  Jeon CY, Haan MN, Cheng C, Clayton ER, Mayeda ER, Miller JW,
et al. Helicobacter pylori infection is associated with an increased
rate of diabetes. Diabetes Care 2012;35:520-5.

13. De Luis DA, De La Calle H, Roy G, De Argila CM, Valdezate S,
Canton R, et al. Helicobacter pyloriinfection and insulin-dependent
diabetes mellitus. Diabetes Res Clin Pract 1998;39:143-6.

14. Gentile S, Turco S, Oliviero B, Torella R. The role of autonomic
neuropathy as a risk factor of Helicobacter pylori infection in
dyspeptic patients with type 2 diabetes mellitus. Diabetes Res Clin
Pract 1998;42:41-8.

15. Demir M, Gokturk HS, Ozturk NA, Kulaksizoglu M, Serin E,
Yilmaz U. Helicobacter pylori prevalence in diabetes mellitus
patients with dyspeptic symptoms and its relationship to glycemic
control and late complications. Dig Dis Sci 2008;53:2646-9.

16. De Martel C, Parsonnet J. Helicobacter pylori infection and
gender: A meta-analysis of population-based prevalence surveys.
Dig Dis Sci 2006;51:2292-301.

17. Rajesh S, Reshma S. Helicobacter pylori risk in type 2 diabetes
mellitus: A hospital based case-control study. Int Surg J
2017;4:3419-22.

-Medical Journal of Babylon | Volume 21 | Issue 4 | October-December 2024




PISTGHICA+ZY8eAAdAVO/FIAEIDYIASALLIAIPOOAEIEAHION/HD AU

MY TXDOMADYOINXYOHISABZIYTIC+erNIOITWNOTZTARYHLaSHAAYF Aq Aglw/woo mm| sjeulnoly/:dny wouy papeojumoq

¥202/62/ZT uo

18.

20.

21.

22.

23.

24.

Aljawahiry, et al.: Incidence of H. pylori in TIDM patients and association with certain HLA alleles

Agah S, Khedmat H, Ghamar-Chehred ME, Hadi R, Aghaei
A. Female gender and Helicobacter pylori infection, the most
important predisposition factors in a cohort of gastric cancer: A
longitudinal study. Caspian Intern Med 2016;7:136.

Al-Hassan AA, Mohammad A, Al-Ghurabi BH, Elah LA. HLA
class I and II genotyping by PCR-SSO in patients with type-1
diabetes mellitus. Iraqi Postgrad Med J 2013;28;12.

Noble JA, Valdes AM, Varney MD, Carlson JA, Moonsamy P,
Fear AL, et al. HLA class I and genetic susceptibility to type 1
diabetes: results from the Type 1 Diabetes Genetics Consortium.
Diabetes 2010;59:2972-9.

Mohammed AK, Nader M1, Al-Ghurabi BH. Genotyping of HLA
ClassI and II Molecules in Type 2 Diabetic Iraqi Patients. J Dental
Med Sci 2014;13:44-8.

Stayoussef M, Benmansour J, Al-Irhayim AQ, Said HB, Rayana
CB, Mahjoub T, Almawi WY. Autoimmune type 1| diabetes
genetic susceptibility encoded by human leukocyte antigen DRB1
and DQBI1 genes in Tunisia. Clin Vaccine Immunol 2009;16:
1146-50.

Benedek G, Brautbar C, Vardi P, Sharon N, Weintrob N, Zung
A, Israel S. Effect of polymorphism in insulin locus and HLA on
type 1 diabetes in four ethnic groups in Israel. Tissue Antigens
2009;73:33-8.

Erlich H, Valdes AM, Noble J, Carlson JA, Varney M, Concannon
P, Mychaleckyj JC, Todd JA, Bonella P, Fear AL, Lavant E.
HLA DR-DQ haplotypes and genotypes and type 1 diabetes

25.

26.

27.

28.

29.

30.

risk: analysis of the type 1 diabetes genetics consortium families.
Diabetes. 2008;57:1084-92.

Katahira M, Ishiguro T, Segawa S, Kuzuya-Nagao K, Hara I,
Nishisaki T. Reevaluation of human leukocyte antigen DR-DQ
haplotype and genotype in type 1 diabetes in the Japanese
population. Horm Res 2008;69:284-9.

Hermann R, Bartsocas CS, Soltész G, Vazeou A, Paschou P,
Bozas E, et al. Genetic screening for individuals at high risk for
type 1 diabetes in the general population using HLA Class II
alleles as disease markers. A comparison between three European
populations with variable rates of disease incidence. Diabetes
Metab Res Rev 2004;20:322-9.

Shawkatova I, Michalkova D, Barak L, Fazekasova H, Kuba D,
Buc M. HLA class II allele frequencies in type 1A diabetes mellitus
Slovak patients. Bratisl Lek Listy 2006;107:76-9.
Saruhan-Direskeneli G, Uyar FA, Bas F, Giinéz H, Bundak
R, Saka N, et al. HLA-DR and-DQ associations with insulin-
dependent diabetes mellitus in a population of Turkey. Hum
Immunol 2000;61:296-302.

Manan H, Sitelbanat A. Genetic and diabetic auto-antibody
markers in Saudi children with type 1 diabetes. Hum Immunol
2010;71:1238-42.

Parry CS, Brooks BR. A new model defines the minimal set of
polymorphism in HLA-DQ and-DR that determines susceptibility
and resistance to autoimmune diabetes. Biology Direct 2008;3:42-6.
https://link.springer.com/article/10.1186/1745-6150-3-42.

Medical Journal of Babylon | Volume 21 | Issue 4 | October-December 2024 -




