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Abstract

Although adult-onset diabetes in Asians often begins as non-insulin-dependent diabetes mellitus (NIDDM), some patients may gradually lose their
ability to produce insulin(anti-GAD), transitioning to insulin-dependent diabetes mellitus (IDDM). Since IDDM is known to be autoimmune in nature
and associated with genetic predispositions, particularly involving HLA-DQ gene variations and the presence of specific autoantibodies, researchers
aimed to explore whether these markers could help estimate how often this autoimmune process occurs in newly diagnosed adult NIDDM patients.

Methods: The prevalences of anti-GAD antibodies and HLA-DQA1 and DQBI alleles among 121 patients with newly diagnosed NIDDM identified
from a population-based study in Yonchon, Korea, and 100 matched healthy control subjects were evaluated and compared.

Results: The overall prevalence of anti-GAD antibodies was 1.7% (2 of 121) in patients with previously undiagnosed NIDDM, whereas 1 of 100 control
subjects had a positive test for antibodies. Among those who tested positive, titers of antibodies to GAD were not high.

Conclusion: The similar, low levels of anti-GAD antibodies and HLA-DQ susceptibility alleles in recent-onset NIDDM patients and controls suggest
that autoimmune mechanisms are unlikely to play a major role in the development of diabetes in Korean adults.
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Research Design and Methods

Study Population

The study included 121 newly diagnosed NIDDM patients
identified through a population-based study in Yonchon, Korea. The
diagnosis was made using oral glucose tolerance testing (OGTT),
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which is a standardized method for diagnosing diabetes. Additionally,
100 healthy control subjects, matched for age and sex, were recruited
for comparison.

Immunogenetic Analysis

The presence of anti-GAD antibodies was assessed using standard
immunoassays. HLA-DQA1 and DQBI alleles were identified using
PCR amplification of genomic DNA from the study participants [7-
9]. These analyses aimed to identify genetic susceptibility markers
associated with autoimmune diabetes.

Statistical Analysis

Data were analyzed using appropriate statistical methods.
Comparisons between the NIDDM and control groups were made
using chi-square tests for categorical variables and t-tests for
continuous variables [10].

Results
Prevalence of Anti-GAD Antibodies

The prevalence of anti-GAD antibodies was found to be 1.7% (2
of 121) in patients with newly diagnosed NIDDM. Among the control
group, 1 out of 100 individuals (1%) tested positive for anti-GAD

antibodies [11]. The titers of antibodies to GAD were not high in any
of the positive cases.

Complications

Many diseases are associated with insulin resistance syndrome.
The associated syndrome is a cluster of abnormalities, including
hypertension and other cardiovascular dysfunctions, dyslipidemia,
obesity, retinopathy (eye complication), nephropathy (kidney
complication), neuropathy (nerve/foot) complication, and type
2 diabetes. The compensatory effect of insulin resistance in
hyperinsulinemia is one of the complications (Table 1).

HLA-DQA1 and DQBI1 Allele Distribution

Analysis of HLA-DQA1 and DQBI1 allele distribution showed no
significant differences between NIDDM patients and healthy controls
[12]. Specifically, the frequencies of the DQBlnon-Asp-57 and
DQAIArg-52 alleles were comparable between the Korean control
population and U.S. Caucasians [13-14] (Figure 1).

Statistical Analysis

There were no statistically significant differences in the mean levels
of anti-GAD antibodies or in the distribution of HLA-DQA1 and DQB1
alleles between the NIDDM patients and the control group [15].

Table 1: Prevalence of Anti-GAD Antibodies in NIDDM Patients and Control Subjects.

Group Total Cases Anti-GAD Positive (%) Number of Positive Cases Titer Level (Mean) Titer Level (Range)
NIDDM Patients 121 1.7% 2 Low -
Healthy Controls 100 1.0% 1 Low -

Comparison of Allele Frequencies Among NIDDM Patients and Control

[ Patients with NIDDM
3 Healthy Controls
[ General U.S. Caucasian Population

0.5

o
.

o
w

Allele Frequency

o
]

0.1

0.0

DQAl*Arg-52 DQBl*non-Asp-57

Specific Alleles

Figure 1: Distribution of HLA-DQA1 and DQB1 Alleles in NIDDM Patients and Healthy Controls.
Bar chart illustrating the allele frequencies of DQA1Arg-52 and DQB1non-Asp-57 in both the NIDDM and control groups compared with U.S. Caucasians.
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Discussion

Interpretation of Findings

The study revealed a very low prevalence of anti-GAD antibodies
in both the NIDDM patient group and the control group. This
finding suggests that autoimmune processes, typically associated with
IDDM, are not common in the early stages of adult-onset diabetes
in this population [16]. The absence of significant differences in the
distribution of HLA-DQA1 and DQBI alleles further supports the
idea that autoimmune mechanisms are not playing a major role in the
development of NIDDM in Korean adults.

The low levels of anti-GAD antibodies, coupled with the absence
of autoimmune genetic markers (DQA1 and DQBI1) in the NIDDM
group, suggest that diabetes in this cohort is more likely to follow
the typical non-autoimmune path, which is characterized by insulin
resistance and beta-cell dysfunction. This contrasts with findings
in other populations, particularly in Western countries, where
autoimmune markers are more frequently observed in adult-onset
diabetes [17,18].

Comparison with Other Populations

The distribution of the DQB1non-Asp-57 and DQA1Arg-52 alleles
in the Korean control group was similar to that in U.S. Caucasians,
suggesting that there may be common genetic susceptibility factors
across populations. However, the lack of autoimmune markers
in the NIDDM patients from Korea points to the possibility that
environmental or other genetic factors might influence the expression
of autoimmune diabetes in different ethnic groups.

Clinical Implications

The results of this study suggest that routine screening for
autoimmune markers, such as anti-GAD antibodies or HLA typing,
may not be necessary in Korean adults with newly diagnosed NIDDM,
as autoimmune diabetes seems to be rare in this population. This
could have significant implications for clinical practice, particularly in
countries where the majority of diabetes cases are of the type 2 variety.

Conclusion

The low prevalence of anti-GAD antibodies and the lack of
significant differences in HLA-DQA1 and DQBI allele distribution
between NIDDM patientsand healthycontrolssuggestthatautoimmune
mechanisms do not play a major role in the pathogenesis of adult-
onset diabetes in Korean adults. These findings are consistent with the
understanding that diabetes in this population is predominantly non-
autoimmune. Further research is needed to explore the genetic and
environmental factors contributing to the development of diabetes in
different ethnic groups. Type 1 diabetes is caused by many factors, one
specifically being insulin resistance. Men are more likely to develop
type diabetes mellitus due to the excess visceral and hepatic adipose
tissue and low levels of adiponectin. Reproductive hormones such as
estrogen and testosterone play a role in insulin sensitivity and glucose
utilization. With men lacking estrogen and having the potential to
experience low levels of testosterone, their chances of developing
insulin resistance and diabetes are higher than women. While there
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are several treatments for type 1 diabetes mellitus, GLP-1 receptor
agonists (when paired with basal insulin) have shown the most
benefits for regulating blood glucose levels and reducing body weight
without causing hypoglycemia. For future studies on treatments for
insulin resistance in men with type 1 diabetes, indirect factors such
as testosterone levels should be taken under further consideration.
Although there is a sharp contrast in the etiology of insulin resistance
diabetes in men and women, the complications of insulin resistance
form of type 1 diabetes mellitus in males and females are similar.
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