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Abstract: The current research aims to investigate the association between PPAR-γ genetic 

polymorphism at the rs1801282 loci and ischemic stroke risk in the Egyptian population. 

Method: The study included 100 individuals diagnosed with ischemic stroke and 150 age- 

and sex-matched healthy controls. DNA was extracted from peripheral blood samples prior 

to the detection of SNP genotyping via ARMS-PCR. The study found that CG and GG 

genotypes (CG vs. CC+GG) were more common in stroke groups compared to the control 

group (P = 0.001), which meant that people with these genotypes were more likely to have a 

stroke. However, there were no significant differences between the two groups of cases and 

controls for the recessive model (P > 0.05). No significant association was found regarding 

blood pressure, TG, or TC among stroke patients. Conclusion: The common polymorphism 

in PPARγ, rs1801282 C>G, increases the susceptibility to ischemic stroke in the Egyptian 

population. Further study of the association between the SNP and ischemic stroke is needed 

in larger studies. 
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Introduction: 

According to the Global Burden of Disease 

(GBD) 2019, stroke is the world's second leading 

cause of death and disability combined. [1] [2]. 

Males account for 77.0 million disability-

adjusted life-years lost (DALYs) due to stroke, 

while females account for 66.0 million. The 

lifetime risk of stroke has increased by 50% over 

the last 20 years, now affecting one in four 

people. There are no significant sex differences 

in stroke-related deaths [3]. The two broad stroke 

classes, hemorrhage and ischemia, are 

diametrically opposed conditions: Hemorrhage 

stroke is defined by an excess of blood within the 

closed cranial cavity, whereas ischemic stroke is 

defined by an insufficient supply of oxygen and 

nutrients to a portion of the brain. [4]. It is known 

that conventional risk factors for stroke include 

high blood pressure, atrial fibrillation, smoking, 

high cholesterol, diabetes, and obesity. However, 

these factors do not fully account for the 

occurrence of strokes, and despite extensive 

investigations, approximately 30% of stroke 

cases remain of unknown origin. [5]. Figuring 

out genetic variants associated with the risk of 

ischemic stroke could aid in the pathogenesis of 

the disease and lead to new approaches for the 

management and prevention of this complex 

disease. [6]. PPARs (PPAR-α, PPAR-δ, and 

PPAR-γ) are transcription factors which belong 

to the nuclear hormone receptor superfamily and 
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regulate various genes involved in inflammation, 

glucose and lipid metabolism, adipogenesis, and 

carcinogenesis [3], [7]. The PPARG gene on 

chromosome 3p25.2 in humans encodes the 

nuclear peroxisome proliferator activated 

receptor-γ (PPAR-γ), a crucial protein involved 

in numerous processes. Its gene variability may 

serve as a predictive genetic marker for IS. [8]. 

Numerous instances of single-nucleotide 

polymorphisms (SNPs) in the PPAR- gene have 

attracted attention and influenced PPAR- 

expression or activity. [9]. Of these SNPs, 

rs1801282 (Pro12Ala) found in the PPAR- gene 

has been extensively studied in terms of its 

associations with atherosclerosis and stroke. 

Despite this, some studies have found that 

carriers have a lower risk of atherosclerosis. [7] 

[10] [11]. As a result, the current study sought to 

examine the relationship between PPAR- genetic 

polymorphism at the rs1801282 loci and 

ischemic stroke risk in the Egyptian population. 

 

2. Materials and methods 

The proposal was submitted to the Mansoura 

Faculty of Medicine Institutional Research Board 

(MFM-IRB) for approval (ethical code: 

MS.22.05.2009, date: 31/5/2022). Patients and 

control participants signed informed consent 

forms. They were given a unique code to 

safeguard their privacy. Our study included 100 

individuals diagnosed with ischemic stroke and 

150 age- and sex matched healthy controls. 

Cardiologists diagnosed hypertension in patients 

based on the guidelines established by the 

International Society of Hypertension [systolic 

blood pressure (SBP) ≥140 mmHg and diastolic 

blood pressure (DBP) ≥ 90 mmHg] [15]. Healthy 

controls will be chosen based on their lack of 

tumors, trauma, and history of transient ischemic 

attacks. Nobody in the control group smokes. 

There were no unforeseen risks during the 

research. Participant data were collected between 

May 2022 and March 2023 from Mansoura 

University Hospital, Daqhlya, Egypt. Waste 

materials were burned. The molecular testing for 

genetic alterations was done in the lab. 

Blood sampling 

For the investigation of genetic mutations and 

hematological parameters, samples were 

collected by drawing 3 ml of the blood from all 

participants into (EDTA) tubes. After being 

collected, each sample was kept at -20 20°C. 

They were placed at room temperature before the 

technique to be used for DNA extraction. To find 

gene polymorphism, then subjected to PCR 

analysis and gel electrophoresis. 

 

Extraction of Genomic DNA 

Leukocytes were isolated from 2 mL of blood 

samples, and genetic material was subsequently 

extracted using the common techniques of a 

commercial Easy Pure® DNA purification kit 

(Transe GEN Easy Pure® Cat. No. EE121-01). 

DNA was measured via UV light absorption 

spectrometric at 260 nm wavelength. Each 

specimen was set at 25 ng/L in preparation for 

genotyping. 

PCR amplification of PPAR-γ (Pro12Ala) 

rs1801282: Two tubes were used for every 

subject. Each PCR reaction mixture was 

performed in an overall volume of 24 µl 

including 4 µl of forwarding control and 4 µl of 

reverse primer (RG) or 4 µl of reverse primer 

(RC), and 12 µl of master mix (COSMO RED 

Master Mix (W10203001), willow fort). The 

PCR assay conditions were initial denaturation 

94°C, 5  

minutes for 1 cycle; 36 cycle including 

denaturation at 94°C, 30 second; annealing 65°C, 

30 second; 72°C for extension, for 50 seconds; 

and final extension at 72°C, for 5 minutes, in 

1cycle; then soak at 4°C. The products of PCR 

amplification were electrophoresed on 2.5 % 

agarose gel. They were visualized under UV 

transillumination. The procedure rendered three 

bands (internal control at 455, CC genotype 

Proline/Proline at 211 and GG genotype 

Alanine/Alanine at 288 bp) [12 ].
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Table (1). The primer sequences which were used for PPAR-γ rs1801282. 

Mutation Primer sequence Size (bp) 

PPAR-γ 

rs1801282 

FC:5´-AAC TTT TTG TCA CAG CTG GCT CCT AAT A-3´ 288 

R (G):  5´- GTA TCA GTG AAG GAA TCG CTT TCA GC -3´ 

FC:  5´- GAA ACT CTG GGA GAT TCT CCT ATT GTC C -3´ 221 

R(C): 5´ -CAA CGA GCT AAG CAT TAA AAT ACT GGA-3´ 

Table (2): Comparison of demographic characteristics among studied groups: 

 
Control n=150 Stroke cases n=100 Test (p) P 

Age (years) 64 (19-88) 64 (19-88) T=0.204 0.839 

SEX (male/female) 79/71 60/40 X2=1.307 0.253 

SBP (mmg) 124 (100- 198) 130 (90- 190) T=2.413 0.017 

DBP (mmg) 80 (58- 89) 80 (50-100) T=3.740 <0.001 

 

P, probability; p<0.05 is significant; T, student test; X2, chi square test. 

Biochemical analysis: 

After an 8-hour fast, blood samples were 

obtained in the morning and used to calculate 

serum lipid levels. Enzymatic techniques were 

used to determine the amounts of TC and TG in 

samples using commercially available kits; TC, 

(BioMed- Cholesterol- LS (#CHO104090), 

Egypt), TG (Biomed- Triglycerides L.S 

(#TG117090), (Cairo, Egypt).). 

Statistical analysis: 

The data collected were analyzed and 

lobulated using the SPSS software package 

(IBM Corp. 2017. windows SPSS Statistics, 

Version 25.0. Armonk, NY: IBM Corp.). 

According to the demographic and clinical 

characteristics of the study population, 

categorical variables, including gender, are 

presented as frequencies with percentages. 

3.Results: 

This study was conducted on 100 cases of 

stroke. Their mean age was 61.9, which ranged 

from 19 to 88 years. They were 60% males and 

40% females. In addition to 150 healthy control 

subjects, The cases and control are age and sex-

matched; there is no statistically significant 

difference between both groups regarding age 

(P = 0.839) or sex (P = 0.253). Blood pressure 

and laboratory investigation between patients 

and healthy controls showed that stroke cases 

had significantly higher systolic blood pressure 

(SBP) (P =0.017) and significantly lower 

diastolic blood pressure (DBP) (P <0.001, for 

each) when compared to the control healthy 

group. Table (3). 

Distribution of PPAR-γ gene polymorphism 

in Controls compared to stroke patients. 

Applying Hardy Weinberg equation, we 

calculated the expected count and revealed that 

all studied SNP’s genotypes in the control 

group as well as in the cases' groups were in 

HW equilibrium. PPAR-γ gene polymorphism 

was assessed among all studied subjects. Table 

(4) shows a very statistically significant 

difference in PPAR-γ genotype polymorphisms 

from controls. The CC homozygous genotype 

was observed in patients (21%) and (58.7%) in 

the healthy controls; the CG heterozygous 

genotype was lower in patients (39.3%) than in 

the control group (59%). The GG homozygous 

genotype was higher in the patient (4%) than in 

the control (2%). 

GC genotype (Odds ratio [OR], 5.327 ; 

Probability (P=<0.001)), GG genotype (Odds 

ratio [OR], 5.587; Probability (P=0.032)), (CG) 

over dominant (Odds ratio [OR], 4.627; 

Probability (P=<0.001) ), (CG+GG) dominant 

models ([OR], 5.339; P=<0.001), G-Allele 

allelic model (Odds ratio [OR], 2.565; 

Probability (P=<0.001)) showed higher 

frequency among stroke group when compared 

to control group, with risk to develop stroke, 

while Recessive model showed no significant 

differences between cases and controls 

(P>0.05). Figure (1) 



Mans J Chem. Vol (61)2023.                                                                                                                 48 
 

 
Figure (1): Gel electrophoresis of the PCR 

product of PPAR-γ by ARMS PCR, when each of 

the two lanes represents one participant. M stands 

for DNA marker (100 bp). Specific 221 bp bands 

represent the C allele, and specific 288 bp bands 

represent the G allele. Lanes 1 and 2 indicate the 

GG homozygous genotype, whereas the G allele 

appears in lane 2 and the C allele is absent from 

lane 1. Lanes (5 and 6) are CC homozygous, where 

the C allele appears at lane (5) at 221 bp and the G 

allele is absent from lane (6). Lanes (3, 4, 7, 8, 9, 

and 10) indicate CG heterozygous, where the C 

allele appears at lanes (3, 7, and 9) at 221 bp and the 

G allele appears at lanes (4, 8, and 10) at 288 bp 

 

Association of PPAR-γ gene genotype 

polymorphisms with other parameters in 

stroke patients: 

We investigated the association of age, sex, 

and blood pressure with the rs1801282 PPAR-γ 

mutation. No significant association was found 

regarding PPAR-γ with gender or age among 

all studied cases (P > 0.05). Also, no significant 

association was found regarding blood pressure, 

TG, or TC among stroke patients (P > 0.05). 

Table (5) 

Table (3): Association of PPAR-γ gene genotype polymorphisms with other parameters in stroke 

patients: 

 
CG 

N=75 

CG+GG 

n=79 

CC 

n=21 

GG 

n=4 
Test 2 P2 Test (1) p1 

S
ex

 n
 

(%
) male 44(59.5%) 46 (58.2%) 14 (66.7%) 2(50%) 

X2=0.552 0.759 X2=0.492, 0.483 
female 30(40.5%) 33 (41.8%) 7 (33.3%) 2(50%) 

Agemedian (range) 63(19.0 - 88.0) 
63.0 

(19.0 –88.0) 

65.0 

(41.0 –83.0) 

62.5 

(51.0 - 75.0) 
F=0.082 0.922 T=0.298 0.767 

SBP (mmg) 
130 

(90 - 190) 

130 

(90 – 190) 

130 

(100 -150) 

130 

(100-140) 
F=0.350 0.706 T=0.322 0.749 

DBP (mmg) 80(60 - 100) 80(50– 100) 80(60 – 90) 75(50 - 80) F=1.990 0.142 T=0.032 0.974 

Triglyceride (mg/dl) 132(26- 597) 131(26 – 887) 109(62 –276) 110(77-131) H=2.751 0.253 U=1001.5 0.145 

TC (mg/dl) 169.5(90 - 302) 171(90– 302) 148(72 –240) 178(157195) F=1.471 0.235 T=1.764 0.081 

 

P: probability, p < 0.05 = significant T, student test; X2, chi square test; U, Mann–Whitney test. 

Discussion: 

 Approximately 85% of all stroke cases are 

caused by ischemia, which is the result of 

cerebral blood artery blockage primarily due to 

emboli with intracranial stenosis or thrombosis 

concomitant with blood clot formation [13]. With 

an increase in the ageing population, the number 

of ischemic stroke (IS) patients has been 

increasing in recent years and is predicted to 

continue, which brings a substantial economic 

and social burden to the public health system. 

Thrombosis caused by atherosclerosis and 

inflammatory injury of the vascular endothelium 

is one of the most direct causes of IS and is 

significantly associated with aberrant expression 

or dysfunction of the PPAR family [14]. PPAR- 

is a nuclear receptor superfamily member and a 

ligand-activated transcription factor that is 

widely expressed in adipose cells and tissues and 

plays an important role in the regulation of 

adipogenesis metabolism, insulin sensitivity, 

energy balance, inflammation, angiogenesis, 

microvascular lesions, and atherosclerosis. [15]. 

Over the past few decades, it has been discovered 

that PPAR-agonists, which are known to lower 

inflammation in a number of IS models, also 

reduce proinflammatory mediators during the 

course of IS development. [16]. PPAR- 

1agonists, on the other hand, have been shown to 

reduce the incidence of stroke recurrence and 

total occurrences of cardiovascular mortality or 

stroke by preventing the development of 
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arteriosclerosis. [17], this suggests that PPAR- 

may play a protective role in vascular aging. 

Furthermore, PPAR- activation has been shown 

to increase angiogenesis and migration of human 

microvascular endothelial cells in the 

cerebrovascular system via fibroblast growth 

factor production, improve vascular 

recanalization ability, and improve nerve healing 

after stroke. [18]. All of these lines of evidence 

point to PPAR- being involved in the 

pathophysiology of IS. However, the underlying 

pathophysiology of PPAR- in the IS is unknown. 

The present study aimed to investigate the 

relationship between the Pro12Ala polymorphism 

of the PPAR-γ gene and stroke disease severity in 

a sample of Egyptian individuals (healthy and 

patient subjects). The current comparison among 

cases with stroke showed a very strong and 

significant prevalence of the CG genotype and G 

allele in comparison with controls, as well as the 

dominant and over-dominant models (P < 0.001 

for each). In addition, the CG heterozygous 

genotype investigates a significant increase in 

stroke patients compared to healthy individuals 

(P < 0.03). To our knowledge, this is the first 

study to suggest that the PPAR-γ genetic variant 

rs1801282 plays a considerable role in the 

etiology of ischemic stroke in the Egyptian 

population. A previous study of Chinese ethnicity 

investigated a similar observation of the 

dominant model as well as the heterozygous 

model (P< 0.05 for each) [19]. 

Many researches have been undertaken to 

investigate the link between PPAR- 

polymorphisms and the risk of essential 

hypertension (EH) in various populations. [20]. 

Previous research on the connection of PPAR- 

Pro12Ala polymorphism with increased 

hypertension (EH) risk has been considerable, 

however the findings remain contentious. [21]. 

The current result showed no significant 

difference between EH in SBP and DBP in stroke 

patients (P > 0.05). A similar result was found by 

Horiki et al., as they did not find an association 

between the PPAR-γ Pro12Ala polymorphism 

and EH [22]. The common polymorphism 

rs1801282 (Pro12Ala) is associated with greater 

insulin sensitivity [23]. Because the PPARG-

rs1801282 polymorphism reduces transcriptional 

activity, it may reduce insulin signaling and 

restrict the function of pancreatic islet B cells, 

eventually leading to diabetes mellitus. [24], 

[25]. PPARG-rs1801282 expression has been 

linked to decreased lipoprotein lipase activity in 

recent years. [26] and have an effect on 

triglyceride removal, resulting in atherosclerosis 

and dyslipidemia. This research was supported 

by a previous study. [27]. However, In the 

present study, using patients with the PPARG-

rs1801282, we found no associations among 

Pro12Ala SNP and dyslipidemia or diabetes. 

Another finding showed similar results to the 

current study [28]. These disparities may be 

caused by genetic heterogeneity resulting from 

ethnic differences. The sample size, research 

methodology, or patient selection criteria might 

be additional causes of the inconsistent 

outcomes. More research is necessary to 

determine the exact processes behind these 

discoveries. In conclusion, the common 

polymorphism in PPARG, rs1801282 C>G, 

increases the susceptibility to IS in the Egyptian 

population. Further study of the association 

between the SNP and IS is needed in larger 

studies. 
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