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Association of the peroxisome proliferator-activated receptor gamma
and matrix metalloproteinases-9
gene polymorphisms with ischemic stroke
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Stroke is the second leading cause of death in Taiwan. Moreover, the major subtype
of stroke is ischemic stroke (about 70%). Atherosclerosis is a well-known risk factor
of ischemic stroke. The mechanisms of atherosclerosis progression were proved to
include inflammation, cell adhesion, thrombosis, functional disturbance of lipid
metabolism, and platelet function. Recent studies showed that peroxisome
proliferator-activated receptor y (PPARy) was expressed in the endothelium, VSMCs,
macrophages, T lymphocytes, and human atherosclerotic lesions. Furthermore,
PPARY was reported to involve in almost every stage of atherosclerosis development
and progression. The other important risk factor is matrix metalloproteinases-9
(MMP-9). MMP-9 has been found in the migration of vascular smooth muscle cells
and the degradation of the extracellular matrix of atheromatous plaque. As the
fibrous cap is getting thin, the plaque becomes increasingly unstable and prone to
rupture. This progress is possibe to stimulate plaque enlargement and result in
acute ischemic stroke. In order to examine this hypothesis, we investigated the
relationship between gene polymorphisms of PPARy, MMP-9 and the risk of

developing ischemic stroke.

537 ischemic stroke patients and 537 controls were recruited in this study. A total of
537 acute ischemic stroke patients aged between 30 to 95 years old from the
department of neurology of Chi-Mei, Lotung Poh-Ai, Wan-Fang and TMU hospitals in
Taiwan were recruited as cases. 537 Stroke-free subjects from the regular health
examination in Shin-Kong WHS Memories and Wan-Fang hospitals in Taipei in 2004
were controls. Cases and controls were frequency matched by age and sex. We
genotyped four SNPs of PPARy (C-681G, C-2821T, Prol2Ala, and C161T) and three
SNPs of MMP-9 (C-1562T, R279Q, and P574R) using polymerase chain
reaction-restriction fragment length polymorphism (PCR-RFLP) method. All subjects
were interviewed by trained research assistants to collect questionnaire data
including conventional vascular risk factors and disease history. Fasting glucose,

lipid profile, CRP, and uric acid were from routine biochemistry tests. Logistic



regression model was used to estimate the odds ratio (OR) and 95% confidence
interval (CI).

Study subjects with the G allele of C-681G or C allele of C-2821T significantly
increased the risk of ischemic stroke (OR=1.44, 95% CI : 1.13-1.84 and OR=1.35,
95% CI : 1.06-1.71, respectively). A significantly increased risk of ischemic stroke
was also found in subjects with the GCC haplotype (C-681G, C-2821T, Prol12Ala ;
OR=1.32, 95% CI : 1.09-1.59), even after the Bonferroni correction. Moreover, we
found the significant joint effect between PPARy C-681G, C-2821T and hypertension,
diabetes mellitus on the risk of ischemic stroke. Our results also showed that there
was interaction between the PPARy and MMP-9 genes in predicting the risk of

ischemic stroke as the C reaction protein was higher than 0.2 mg/dL.

In conclusion, our results provide the evidence of association between PPARy gene
polymorphisms and ischemic stroke in a Taiwanese population. Both C-681G G allele
and C-2821T C allele of PPARy gene significantly increased the risk of ischemic
stroke. We also found a strong synergistic effect between the PPARy gene and
hypertension, diabetes mellitus on the risk of ischemic stroke. Furthermore, our
results indicated that there was interaction between the PPARy and MMP-9 genes in

predicting the risk of ischemic stroke.



