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Research Article
Abstract

Background and Objective: Cyclooxygenase-2 (COX-2) is a proinflammatory enzyme whose principal product,
prostaglandin E2 (PGE2), may contribute to the development of type 2 diabetes. Genetic polymorphisms are among the
factors that can influence COX-2 activity or expression. This study aimed to evaluate the association between the COX-2
gene polymorphism (-765G>C) and serum PGE2 levels in patients with type 2 diabetes.

Methods: This case-control study included 50 patients with type 2 diabetes and 50 healthy individuals attending Shahid
Sayyad Shirazi Teaching Hospital in Gorgan, Iran. Serum FBS, HbAlc, and PGE2 levels were measured using ELISA Kkits,
and the gene polymorphism was determined by ARMS-PCR.

Results: The COX-2 -765G>C polymorphism was not significantly associated with either diabetes or PGE2. PGE2 levels
were higher in patients with diabetes (43.42+31.2) than in healthy controls (17.67+6.38; P<0.05). PGE2 levels were
significantly higher in individuals with the CG genotype (41.15£30.99) than in those with other genotypes (P<0.05).

Conclusion: The COX-2 -765G>C polymorphism, as an inflammatory mediator-related variant, had no effect on the risk of
diabetes or its complications.
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Introduction

Diabetes is currently a major social, economic, therapeutic,
and health problem. Various inflammatory mechanisms
contribute to the development of diabetes and may cause insulin
resistance or inhibit insulin secretion from the pancreatic islets
of Langerhans. Inflammatory processes are induced by
inflammatory factors such as cytokines. One factor causing
inflammation is increased activity of cyclooxygenase-2
(COX-2), which acts on arachidonic acid and leads to
prostaglandin synthesis. COX-2 is an important enzyme rapidly
induced by inflammatory stimuli such as growth factors. The
COX-2 gene is located on chromosome one (g25.2-925.31), is
approximately 3/8 kb long, and contains 10 exons. The -765G>C
polymorphism is located in the promoter region of this gene.

The mechanisms altering COX-2 expression in diabetes are not
fully understood; however, genetic changes such as
polymorphisms may play an important role. Previous studies
have identified more than 15 polymorphisms in the COX-2 gene,
but -765 G > C (rs20417) in the promoter may eliminate an Sp1-
binding site and create a transcription factor-binding site,
thereby increasing COX-2 expression.

The rs20417 and rs2066826 polymorphisms, located in the
promoter and intron of the COX-2 gene, respectively, have been
associated with a higher prevalence of type two diabetes.

Cyclooxygenase 2 produces prostaglandins that can inhibit
glucose-stimulated insulin release and activate an inflammatory
response, resulting in reduced insulin sensitivity. As regulators
of glucose homeostasis, series E prostaglandins may play
important roles in glucose production, insulin and glucagon
secretion, and the pathophysiology of insulin secretion in type
two diabetes.

This study aimed to evaluate the association between the
cyclooxygenase 2 gene (-765G>C) polymorphism and serum
prostaglandin E2 levels in patients with type two diabetes.

Methods

This case-control study was conducted among 50 patients with
type 2 diabetes and 50 healthy individuals aged 55-77 years who
attended Shahid Sayyad Shirazi Teaching Hospital in Gorgan,
Iran.

Eligibility criteria included patients aged 55 to 77 years with
type two diabetes (HbA1C>6.5 mmol/dl). Individuals with
underlying diseases or any other inflammatory disease were
excluded.

After consent was obtained, a 5-mL blood sample was
collected. Half was transferred to a tube containing anticoagulant
and stored at -20°C until DNA extraction and polymorphism
analysis. Serum was rapidly separated from the other half,
collected without anticoagulant, and used to measure PGE2,
FBS, and HbA1C.

Polymorphism determination by ARMS-PCR: Genomic DNA
was extracted from samples using a Maxell’s kit. According to
the study by Mazzola et al., the COX-2 gene -765G>C
polymorphism was then determined by ARMS-PCR using the
following specific primers.

PCR product length: 205bp

Forward Primer: 5’AGGAGAATTTACCTTTCCCC3'

Forward Primer: 5’AGGAGAATTTACCTTTCCCG3'

Reverse Primer: SSGCTGTATATCTGCTCTATATG3'

Finally, the products were transferred to a 1.5% agarose gel,
and band lengths were compared with a size marker.

Serum PGE2 was measured using an ELISA kit according to

the manufacturer's instructions. Serum HbAlc and FBS in the
patient and control groups were measured using an autoanalyzer.

Data were analyzed using SPSS-21 with chi-square, ANOVA,
t-student, and Mann-Whitney tests, and results were reported as
mean and standard deviation. Tests were selected according to
whether the data were normally or nonnormally distributed.
Results were presented as 95% of the mean standard deviation.
Because the CC genotype was very infrequent, it was excluded
from some tests. Statistical significance was set at less than 0.05.

Results

Serum PGE2, FBS, and HbA1C levels were higher in patients
with type 2 diabetes than in controls (P<0.05). Across all
genotypes, serum PGE2, FBS, and HbAlc levels were
independent of the C allele. Mean serum PGE2 and FBS levels
were identical in the CC and GG genotypes (P<0.001). There
was also no significant difference in mean serum HbAlc among
the CC, GC, and GG genotypes. Serum PGE2, FBS, and HbAlc
levels were nonsignificantly lower in individuals with the CG
genotype than in those with other genotypes. Differences in
serum PGE2, FBS, and HbA1C between cases and controls with
identical genotypes were not statistically significant. Serum
PGE2, FBS, and HbA1C values were higher in patients and
healthy individuals with the GG genotype than in those with the
CC and CG genotypes, and these increases were greater in
patients with diabetes than in controls with the same genotypes.
The G allele played a major role in increasing serum PGE2,
FBS, and HbALC in individuals with diabetes compared with
healthy individuals. Serum PGE2, FBS, and HbA1C were higher
in individuals carrying the CG and GG genotypes than in
controls with the same genotypes. The association between the
COX2 -765 G >C polymorphism and type two diabetes was not
significant; 8% of controls and 2% of patients carried the CC
genotype. The CG genotype was found in 48% of patients and
44% of controls, whereas the GG genotype was found in an
average of 50% of patients and 48% of controls. In both groups,
the G allele was more frequent than the C allele, although this
difference was not statistically significant. Hardy-Weinberg
equilibrium was present between the case and control groups but
was not statistically significant; within each group, this
equilibrium was also not statistically significant. Patients had
higher serum PGE2, FBS, and HbA1C than controls. Serum
values for all variables were higher in patients with type two
diabetes and the CG or GG genotype than in controls with the
corresponding genotypes.

Conclusion

The results indicate no association between type 2 diabetes and
the COX-2 gene 765 G> C polymorphism. In other words, the
COX-2 gene 765 G> C polymorphism had no effect on the risk
of type 2 diabetes or the severity of its complications. Serum
PGE2 was nonsignificantly higher in individuals with the CG
genotype than in those with the GG genotype. Hardy-Weinberg
equilibrium was also not present among the study participants.
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