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ABSTRACT 

Background: Pregnancy induced hypertension (PIH) etiology was 

uncertain. Even if several explanations were suggested, the relation 

between renalase gene polymorphism and hypertension via renalase 

catecholamines catabolism activities may be an etiology of PIH that we 

aimed to investigate. Methods: Known etiological hypertension 

renalase rs2576178 and rs10887800 polymorphisms were selected. 

Egyptian 52 PIH patients (study group) were enrolled and compared 

with 50 normotensive pregnant women (control group). RFLP-PCR 

was used to assess renalase polymorphism. For our knowledge it is the 

first time that systolic and diastolic BP was measured for each 

genotype and allele separately. Results: Genotypes distribution of  

rs2576178 were significantly different in PIH patients that constitute 48% GG as dominate 

risk factor in comparison to 60% AA as dominate protective factor in normotensive subjects. 

Combined with SNP polymorphisms, alleles’ frequency was conversed; A allele 72% 

dominated in nomotensive and G allele 67.3% dominated in PIH patients. Similarly, 

rs10887800 genotypes distribution were significantly different in PIH patients that constitute 

63.5% AG as dominate risk factor in comparison to 58% AA as dominate protective factor in 

normotensive subjects. Correspondingly, SNP polymorphisms were associated with alleles’ 

frequency conversion A allele 73% dominate in nomotensive and G allele 66.3% dominate 

frequency in PIH patients. Systolic and diastolic BP significantly increased when compared 
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study and control groups results. Fascinatingly, systolic and diastolic BP values were 

graduated according the genotypes and alleles dominance. Conclusions: Not only, renalase 

GG rs2576178 and AG rs10887800 polymorphisms are associated with PIH etiology, but 

also they can be assessed as PIH predictor. 

 

Key words: Renalase, rs2576178, rs10887800, genotypes, alleles, pregnancy induced 

hypertension. 

 

INTRODUCTION 

Pregnancy induced hypertension (PIH) is the main disorder that characterized by the 

development of new hypertension in pregnant woman combined with many complications 

and without certain etiology but suggested contributing causes.In this study we evaluated the 

presence and effect of renalase gene polymorphisms in PIH systolic and diastolic BP as one 

main cause etiology to PIH. Genotypes carrying polymorphism leads to PIH must be under 

restrict supervision during pregnancy.  

 

During the past decade, the incidence of hypertensive disorders during pregnancy has 

dramatically increased. Pregnancy induced hypertension (PIH) is the main disorder that 

characterized by the development of new hypertension in a pregnant woman after 20
th

 week 

of gestation without the presence of protein in the urine without definite cause. Moreover, it 

occurs in about 6-8% of all pregnancies and can lead to more sever forms associated with 

proteinurea as in pre-eclampsia or even eclampsia [1]. Consequently, new-onset 

complications as PIH, preeclampsia and eclampsia can lead to increased maternal and fetal 

morbidity and mortality during pregnancy that will impact the future health of both the 

mother and child [2,3].  

 

The etiology of PIH is uncertain but many suggested reasons can be contributed as; 

uteroplacental ischaemia, increasing obesity, maternal age and excess placental soluble fms-

like tyrosine kinase 1 [4-6]. Our vision in this study, another main PIH etiology is the 

recently discovered flavin adenine dinucleotide (FAD)–dependent mono amino oxidase C 

(MAO-C) enzyme hormone renalase that is secreted into blood by the kidney and is 

hypothesized to participate in hypertension by catecholamine metabolism [7,8]. There is 

increasing evidence that renalase functions might be of relevance to the pathogenesis of 

common human diseases; hypertension, cardiovascular and diabetes [9]. Renalase gene 

having 9 exons spanning approximately 311,000 base pairs and resides on chromosomes 10 

at q23.33 and affects systolic BP and cardiac function by modulating catecholamines [10]. 
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Recombinant renalase has been shown to lower blood pressure and heart rate and improve the 

cardiovascular function [11]. Many animal models were designed to clarify its mechanism. 

Low renalase levels or deficiency, even in the absence of kidney are associated with 

hypertension and increased cardiovascular morbidity. Global renalase-knockout mouse model 

reveals that renalase deficiency is associated with hypertension that is most likely of 

neurogenic origin and recombinant renalase has a protective effect on the myocardium during 

acute ischemia and decreases the myocardium infarction size by nearly 50% [12-14]. Knock-

out mouse was; hypertensive, having tachycardia, had higher catecholamines levels than the 

wild-type animal and more susceptible to myocardial ischemia [14]. Renalase administered 

intravenously to Sprague–Dawley rats caused a fall in BP by 25%, as well as a decrease in 

heart rate and cardiac contractility [7]. In addition, circulating renalase lacked sufficient 

amine oxidase activity under basal conditions (prorenalase), but after a brief surge of 

epinephrine for less than 2 min, they observed a significant rise in renalase activity in 

normotensive rats. In spite renalase involved in catecholamine metabolism (epinephrine, nor 

epinephrine and dopamine), catecholamines regulate its activity, secretion, and synthesis 

[7,15]. Renalase metabolizes circulating epinephrine and L-3,4 dihydroxyphenylalanine, and 

its capacity to decrease blood pressure is directly correlated to its enzymatic activity [16].  

Renalase genentic polymorphisms may affect its mechanism activity. Two single nucleotide 

polymorphisms in the renalase gene (rs2576178) GG genotype are associated with essential 

hypertension [17]. The G allele of the renalase polymorphism rs10887800 appears to be 

associated with an increased incidence of hypertension and stroke hypertension [18].  

 

Patients and Methods 

Case control study full term pregnant women patients were enrolled in two groups; 52 

pregnancies induce hypertension (PIH) patients as study group and compared with 50 

pregnant subjects as healthy control group depending on the presence or absence of 

hypertension in clinical examination during one year. Egyptian patients were selected from; 

obstetric ward emergency Unit, Kasr El Aini University Hospital, Faculty of Medicine, Cairo 

University. The study protocol was performed in accordance with the ethical guidelines of the 

1975 Declaration of Helsinki. Approval was obtained from the hospital’s Institutional Review 

Board and Ethics Committee and written informed consent was obtained from all patients and 

controls. 

 

Sample size, urine and blood collection: A total 102 blood samples were collected. 5ml 

peripheral whole blood sample was driven from each patient on regular pregnancy care 
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monitoring. The blood sample was divided into 2 parts; first part was collected to assess: 

aspartate transaminase (AST), alanine transaminase (ALT), total bilirubin (T. Bil), direct 

bilirubin (D. Bil), albumin, alkaline phosphatase (ALKP), creatinine, urea, glucose, 

hemoglobin (Hb), hematocrit (HCT), international normalized ratio (INR) and platelets. The 

second part was collected to assess renalase polymorphism. Urine samples were collected to 

detect proteniurea positive cases that were assigned to consider pre-eclampsia PIH patients.  

 

Patients’ biomarkers levels assessment: AST, ALT, T. Bil, D. Bil, albumin, ALKP,  

creatinine, urea and glucose were measured using (Randox laboratories limited, Country 

Antrim, UK) kits. HB, HCT, INR and platelets were assessed by cells counter (Sysmex XT-

4000i Automated Hematology Analyzer Lincolnshire, IL, USA). All protocols followed the 

manufacturers’ Instructions.  

 

Blood pressure : Hypertension was defined as having systolic BP/diastolic BP equal or 

greater than 140/90 mmHg according to current diagnostic criteria and normotension as 

having systolic BP/diastolic BP less than 140/90 mmHg. The average values of systolic and 

diastolic BP reported in the first 4 weeks of the study were collected and used for this 

analysis. Mean arterial pressure was calculated from the following standard equation: 1/3 of 

the SBP + 2/3 of the DBP. We performed the study of BP as a continuous variable and as a 

dichotomized tract (pregnancy induced hypertension (PIH) vs. pregnancy normotension). BP 

was measured once, after 10 minutes of rest in the supine position, by specially trained nurses 

on the right brachial artery using a mercury sphygmomanometer. The systolic BP was 

defined by ‘phase I’ and the diastolic BP defined by ‘phase V’ Korotkoff sounds. Blood 

pressure data for both groups are shown in Table 1. 

 

Isolation of human genomic DNA: Human genomic DNA was isolated from peripheral 

blood with QIAamp Blood Mini Kit (Qiagen, Germany) following the manufacturer’s 

instructions.  

 

RFLP-PCR for diagnosis of renalase polymorphisms genotypes 

Template DNA was then amplified by using two pairs of oligonucleotide primers (Table 2) 

for detection of renalase gene polymorphism. The PCR mixture contained 20 ng of genomic 

DNA, 3 mM MgCl
2
, 50 mM KCl, 10 mM Tris-HCl pH 8.4, 5% dimethyl-sulphoxide 

(DMSO), each of 0.5 mM deoxyribonucleoside triphosphate (dNTPs),  10 pmol of each 

primer and 1 unit of Taq polymerase (Pharmacia, Uppsala, Sweden) in a final volume of 
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50μL. Amplification was performed by denaturation at 94
0
C for 1 min, annealing at 58

0
C for 

1 min, and extension at 72
0
C for 2 min as many as 30 cycles followed by a final extension at 

72
0
C for 4 min. The instrument utilized in the study was PCR thermal cycler (Biometra, 

Germany). PCR products were separated by electrophoresis on a 2% agarosa gel, which had 

been enriched with ethidium bromide (0.1%), then visualized by ultraviolet light and were 

documented by using the gel documentation system (Biometra, Germany). PCR was followed 

by restriction fragment length polymorphism (RFLP).  PCR products were digested with the 

appropriate restrictive endonuclease (Msp I for rs2576178 polymorphism and Pst I for 

rs10887800 polymorphism) at a temperature of 37
º
C for 6–10 h. The reaction products were 

separated by electrophoresis in 1.5–2.5% agarose gel. 

 

Statistical analysis 

Results were disclosed as means ± standard deviations. One-way ANOVA and Tukey’s 

multiple comparison post hoc tests were performed. P < 0.05 was considered significant.  

 

RESULTS 

 

Figure 1. The percentage distribution of genotypes and alleles frequencies of rs2576178 

renalase polymorphism versus the corresponding systolic and diastolic BP values for 

control group (pregnancy without hypertension) and study group (pregnancy induced 

hypertension (PIH)) patients. Data are means ± SD, ( ) p value < 0.05 compared with 

control group. 
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Figure 2. The percentage distribution of genotypes and alleles frequencies of rs10887800 

renalase polymorphism versus the corresponding systolic and diastolic BP values for 

control group (pregnancy without hypertension) and study group (pregnancy induced 

hypertension (PIH)) patients. Data are means ± SD, ( ) p value < 0.05 compared with 

control group. 

 

Figure 3. Agarose gel electrophoresis for (A) rs2576178 gene polymorphism; Lane M (A 

and B): DNA ladder (100, 200, 300,…….1000), Lane 1 and 2 (A): 525 bp PCR product 

for AA genotype and Lane 1 and 2 (B): 423+102 bp PCR products for GG genotype; 

and (B) rs10887800 gene polymorphism; Lane M: DNA ladder (100, 200, 

300,…….1000), Lane 1 and 2: 554 bp PCR product for AA genotype and Lane 3 and 4: 

415+139 bp PCR products for GG genotype. 
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Table 1. Baseline demographic and clinical characteristics of control group (pregnancy 

without hypertension) and study group (pregnancy induced hypertension (PIH)) 

patients. 

 

 
Control group 

(N = 50) 

Study group 

(N = 52) 
P value 

    

Age (years) 24.6 (4.8) 25.3 (6) 0.518 

Gestational age 35.5 (4.2) 35.3 (4.6) 0.819 

Ethnic origin :Arab 50 (100%) 52 (100%) 0.92 

Weight preg. (Kg) 79 (14.4) 87.7 (16.8) <0.001  

Weight before preg. 70.8 (8.3) 74.3 (13.1) 0.112 

BMI 31.5 (6.9) 35.2 (7.1) 0.009  

AST (IU/mL) 35.28 (10.83) 46.4 (13.63) <0.001  

ALT (IU/mL) 33.16 (8.7) 37 (10.12) 0.043  

T. Bil (mg/dL) 0.33 (0.04) 0.56 (0.4) <0.001  

D. Bil (mg/dL) 0.16 (0.04) 0.17 (0.15) 0.649 

Albumin (g/dL) 3.84 (0.28) 2.95 (0.82) <0.001  

ALKP (IU/L) 50.2 (18.8) 67.18 (26.5) <0.001  

Creatinine (mg/dL) 0.94 (0.2) 0.89 (0.8) 0.669 

Urea (mg/dL) 15.6 (4.4) 25.9 (14.6) <0.001  

Glucose (mg/dL) 98.8 (23.6) 113.4 (14.6) <0.001  

Hb (g/dL) 12.5 (0.86) 11.4 (1.9) <0.001  

HCT 28.39 (4.6) 33.36 (6.6) <0.001  

INR 0.984 (0.077) 1.03 (0.076) 0.003  

Platelets ×10
3 

(pl/µL) 207.7 (34.3) 204.9 (79.3) 0.819 

Estimated Fetal Wt. 2.77 (0.41) 2.86 (0.75) 0.456 

Pre-eclampsia 0 (0%) 32 (61.5%) 0.001  

    

Blood pressure (BP) data:    

    

Preg. Induced Hy. PIH 0 (0%) 52 (100%) <0.001  

Systolic BP (mmHg) 117 (5.2) 159.3 (24.8) <0.001  

Diastolic BP (mmHg) 74.6 (5.9) 100.7 (14.1) <0.001  

Mean Arterial P (mmHg) 88.7 (5.3) 112.1 (6.7) <0.001  

Data are means (SD) or numbers (%). ( ) p values < 0.05 are for comparisons between 

control and study groups. 

Table 2. Primers sequence and base pairs for renalase polymorphism genotypes 

Renalase 

polymorphism 

Sequence of primers Type of 

restriction 

AA 

genotype 

GG 

genotype 

rs2576178 
Sense: 5’-AGCAGAGAAGCAGCTTAACCT-3’ Msp I 525 bp 423+102 bp 

Antisense:5’-TATCTGCAAGTCAGCGTAAC-3’ 

rs10887800 
Sense: 5’-CAGGAAAGAAAGAGTTGACAT-3’ Pst I 554 bp 415+139 bp 

Antisense: 5’-AAGTTGTTCCAGCTACTGT-3’ 
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Table 3. The percentage distribution of genotypes and alleles frequencies of rs2576178 

renalase polymorphism versus the corresponding systolic and diastolic BP values for 

control group (pregnancy without hypertension) and study group (pregnancy induced 

hypertension (PIH)) patients. 

 Control group 

(N = 50) 

Dominance Study group 

(N = 52) 

Dominance P value 

AA: 30 (60%) Dominant 7 (13.5%) Recessive 0.008  

Systolic BP  116.8 (5)  145 (5)  <0.001  

Diastolic BP  75.5 (5.8)  101.3 (15.3)  <0.001  

AG: 12 (24%) Codominant 20 (38.5%) Codominant 0.213 

Systolic BP  116.7 (5.4)  161.8 (24.8)  <0.001  

Diastolic BP  73.8 (6.1)  102.7 (15.4)  <0.001  

GG: 8 (16%) Recessive 25 (48%) Dominant 0.019  

Systolic BP  118.1 (6.5)  164.4 (26.9)  <0.001  

Diastolic BP  72.5 (6.6)  104.5 (15)  <0.001  

Alleles:      

A: 36 (72%) Dominant 17 (32.7%) Recessive 0.087 

Systolic BP  116.8 (5)  158.2 (23)  <0.001  

Diastolic BP  75 (5.8)  102.9 (14.8)  <0.001  

G: 14 (28%) Recessive 35 (67.3%) Dominant 0.044  

Systolic BP  117.3 (5.7)  161 (25.8)  <0.001  

Diastolic BP  73.3 (6.1)  104 (14.2)  <0.001  

Data are means BP mmHg (SD) or numbers (%). ( ) p values < 0.05 are for comparisons 

between control and study groups. 

 

Table 4. The percentage distribution of genotypes and alleles frequencies of rs10887800 

renalase polymorphism versus the corresponding systolic and diastolic BP values for 

control group (pregnancy without hypertension) and study group (pregnancy induced 

hypertension (PIH)) patients. 

 
Control group 

(N = 50) 
Dominance 

Study group 

(N = 52) 
Dominance P value 

      

AA: 29 (58%) Dominant 1 (1.9%) Recessive 0.001  

Systolic BP 117.4 (5.1)  145  <0.001  

Diastolic BP 75.7 (5.8)  89  <0.001  

AG: 15 (30%) Codominant 33 (63.5%) Dominant 0.072 

Systolic BP 117 (5.6)  165.5 (28.3)  <0.001  

Diastolic BP 73.7 (6.4)  104.4 (13.3)  <0.001  

GG: 6 (12%) Recessive 18 (34.6%) Codominant 0.022  

Systolic BP 115 (5.5)  146.9 (5.9)  <0.001  

Diastolic BP 71.7 (5.2)  90 (9.3)  <0.001  

Alleles:      

A: 36.5 (73%) Dominant 17.5 (33.7%) Recessive 0.093 

Systolic BP 117.3 (5.2)  159.8 (25.2)  <0.001  

Diastolic BP 75 (6)  100 (13.8)  <0.001  

G: 13.5 (27%) Recessive 34.5 (66.3%) Dominant 0.04  
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Systolic BP 116.4 (5.5)  164.5 (27.9)  <0.001  

Diastolic BP 73.1 (6)  105.3 (13.4)  <0.001  

      

      

Data are means BP mmHg (SD) or numbers (%). ( ) p values < 0.05 are for comparisons 

between control and study groups. 

 

Baseline demographic and clinical characteristics 

Because of the correlation between renalase rs2576178 and rs10887800 polymorphism and 

the hypertension, this study analysis was conducted in PIH study group (52 patients) and 

compared with pregnant normotensive control group (50 subjects). Both groups were similar 

in demographics, ethnicity, conditions and pregnancy stage (Table 1).  

 

As outlined in Table 1, all patients were middle age Egyptian Arabs and similar pregnancy 

gestational age. PIH study subjects weight were before pregnancy (control 70.8 vs study 74.3 

kg; P = 0.112), during the study (control 79 vs study 87.7 kg; P <0.001) and BMI (body mass 

index, BMI; the weight in kg divided by the square of the height in meters) (control 31.5 vs 

study 35.2 kg/m
2
; P = 0.009). Both groups had normal direct bilirubin, albumin, creatinine, 

Hb, HTC, INR, platelets and estimated fetal wt. Total bilirubin (control 0.33 vs study 0.56 

mg/dL; P <0.001) and urea (control 15.6 vs study 25.9 mg/dL; P <0.001) were higher in 

study than control group. Mild increase was observed in study group against control group in: 

AST (control 35.28 vs study 46.4 IU/mL; P <0.001), ALT (control 33.16 vs study 37 IU/mL; 

P = 0.043), ALKP (control 50.2 vs study 67.18 IU/L; P <0.001) and glucose (control 98.8 vs 

study 113.4 mg/dL; P <0.001) (Table 1). Pre-eclampsia was observed in 61.5% of PIH 

patients study group and P = 0.001 compared to control. Significant BP parameters elevation 

were observed in PIH study group patients against control subjects; systolic BP (control 117 

vs study 159.3 mmHg; P <0.001), diastolic BP (control 74.6 vs study 100.7 mmHg; P 

<0.001) and mean arterial P (control 84.8 vs study 112.1 mmHg; P <0.001) (Table 1). 

 

Renalase rs2576178 polymorphism  

Figure 1 and table 3 showed the percentage distribution of genotypes and alleles frequencies 

of rs2576178 polymorphism with the corresponding systolic and diastolic BP values for study 

group (pregnancy induced hypertension (PIH)) patients that compared with control group 

(pregnancy without hypertension) subjects. Distribution of rs2576178 polymorphism 

genotypes were significantly reversed between genotypes AA (control 60% dominant vs 
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study 13.5% recessive; P = 0.008) and GG (control 16% recessive vs study 48% dominant; P 

= 0.019) while AG was fixed as co-dominant (control 24% vs study 38.5%; P = 0.213)  in 

both groups. Systolic and diastolic BP was significantly different in all genotype when 

comparing study and control groups’ results. Interestingly, systolic and diastolic BP values 

were graduated according the genotype dominance. The dominant GG results was the highest 

(systolic 164.4 and diastolic BP 104.5 mmHg), the co-dominant AG (systolic 161.8 and 

diastolic BP 102.7 mmHg) and the recessive AA (systolic 145 and diastolic BP 101.3 mmHg) 

with P <0.001 when comparing systolic BP in GG genotype versus AG and AA genotypes.  

As regard allele percentage, the A allele (control 72% vs study 32.7%; P = 0.087) and the G 

allele (control 28% vs study 67.3%; P = 0.044) frequencies were converted as well as 

renalase rs2576178 genotypes. PIH G allele (systolic 161and diastolic BP 104 mmHg) has 

higher values than PIH A allele (systolic 158.2 and diastolic BP 102.9 mmHg) but without 

significant difference. When comparing G allele versus A allele significant differences were 

observed; P = 0.086 for allele frequency, P = 0.56 for systolic and P = 0.7 for diastolic BP. 

PCR products for SNP of rs2576178 were illustrated in figure 3A. PCR product length was 

525 bp. After digestion with restrictive endonuclease Msp I, fragments 525 bp for AA 

genotype and 423 + 102 bp for the GG genotype were observed.  In conclusion, renalase 

rs2576178 genotypes in control group were significantly different when compared to the 

study PIH patients group and this was confirmed by systolic and diastolic BP readings. 

Alleles’ frequencies were significantly different between control and study groups as well as 

in combination with the corresponding systolic and diastolic BP data. 

 

Renalase rs10887800 polymorphism  

Genotypes distribution and alleles’ frequencies of rs10887800 polymorphism with the 

corresponding systolic and diastolic BP values for the same groups’ subjects were shown in 

table 4. Genotypes distribution of rs10887800 polymorphism were inverted significantly 

between AA (control 58% dominant vs study 1.9% recessive; P = 0.001), AG (control 30% 

co-dominant vs study 63.5% dominant; P = 0.072) and AG (control 12% recessive vs study 

34.6% co-dominant; P = 0.022). Systolic and diastolic BP was significantly different when 

comparing study and control genotypes groups’ results. Fascinatingly, systolic and diastolic 

BP levels were graduated according the genotype dominance. The highest results was the 

dominant AG (systolic 165.5 and diastolic BP 104.4 mmHg), the co-dominant GG (systolic 

146.9 and diastolic BP 90 mmHg) and the recessive AA (systolic 145 and diastolic BP 89 

mmHg) with P <0.001 when comparing systolic AG versus GG and AA.  
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Similarly, the A allele (control 73% vs study 33.7%; P = 0.093) and the G allele (control 27% 

vs study 66.3%; P = 0.04) frequencies were significantly reversed. PIH G allele (systolic 

164.5 and diastolic BP 105.3 mmHg) was higher values than PIH A allele (systolic 159.8 and 

diastolic BP 100 mmHg). When comparing G allele versus A allele differences were 

observed; P = 0.102 for allele frequency, P = 0.369 for systolic and P = 0.05 for diastolic 

BP. 

 

PCR products for SNP of rs10887800 were illustrated in figure 3B. PCR product length was 

554 bp. After digestion with restrictive endonuclease Pst I, fragments 554 bp for AA 

genotype and 415 + 139 bp for the GG genotype were observed. The manifestation of 

rs10887800 polymorphism results were shown in figure 2. The study group has shown a 

significant variation from control. Significant genotypes conversion was noticed form control 

normotensive to the study PIH patients group and confirmed by systolic and diastolic BP 

readings. Alleles’ Frequencies were upturned as well alongside with linked systolic and 

diastolic BP measurements. 

 

DISCUSSION 

Hypertension disease pathogenesis mechanisms is clarified gradually with time [19,20]. The 

genetic susceptibility mechanism to hypertension and many candidate genes have been 

studied so far [21–23]. Moreover, renalase plasma levels are directly proportional associated 

with systolic blood pressure in patients with resistant hypertension [24]. Explanatory 

evidences are accumulating indicating its pivotal role in blood pressure regulation and 

different cardiovascular diseases through its modulating effect on plasma catecholamines 

which is the mechanistic link between the renalase-catecholamine axis and vascular diseases 

[25]. Renalase gene plays an important role in regulating sympathetic nervous system (SNS) 

activity, hypertension and cardiovascular function. Abnormalities/functional changes in its 

activity due to many polymorphisms are thus expected to induce a cascade of vascular 

damages owing to unregulated SNS activity and could be one of the factors for induced 

hypertension and various kinds of vascular complications [26].  

 

Initially, a functional missense rs2296545 polymorphism in renalase (Glu37Asp) is 

associated with cardiac hypertrophy, ventricular dysfunction, poor exercise capacity, and 

inducible ischemia in persons with stable coronary artery disease [26]. The development of 

hypertensive nephrosclerosis in association rs2296545 CC genotype might be used as a 

common risk allele for CVD and hypertensive nephrosclerosis [27]. Furthermore, genetic 
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variants in the renalase gene influence the susceptibility to essential hypertension, the 

relationship between essential hypertension and two polymorphisms: rs2576178 and 

rs2296545 in the northern Han Chinese population [17]. Additionally, the renalase gene 

polymorphism was connected with hypertension and stroke in European population. 

Hypertension in type 2 diabetes patients is associated with rs2296545. Moreover, the most 

interesting result is a strong association of the rs10887800 polymorphism with stroke in 

diabetes patients with hypertension and also in stroke patients without diabetes [18]. As well, 

the relationships of renalase gene molecular variants with the occurrence of hypertension in 

ESRD patients, two polymorphisms were investigated of the renalase gene: rs2576178 and 

rs10887800 [28]. The renalase gene polymorphisms and the allele frequency of rs2576178 

and rs10887800 can be potentially involved in BP regulation in T2DM and in the ischemic 

and dysrhythmogenic myocardial changes of T2DM with or without HTN [29]. Finally, for 

our knowledge the present study may be the first one that analysed the relationship of 

renalase gene molecular variants (rs2576178 and rs10887800 polymorphisms) with the 

occurrence of hypertension in PIH patients and compared with normotensive pregnant 

subjects. In conjunction with, systolic and diastolic BP values were correlated with the 

corresponding genotypes and alleles. 

 

Our results justify the association of renalase gene rs2576178 and rs10887800 

polymorphisms with the incidence of hypertension in PIH patients. Baseline demographic 

and clinical characteristics (Table 1) show a significant elevation in weights and BMI for PIH 

study group. Obviously, this elevation is associated with a significant total elevation in 

hypertension arms systolic and diastolic BP that reflected the positive correlation between 

obesity and hypertension.  

 

Genotypes distribution of rs2576178 polymorphism was reversed significantly between: AA 

from 60% dominant normotensive control subjects to 13.5% recessive PIH study patients. On 

contrarily, GG was reversed significantly from 16% recessive normotensive control subjects 

to 48% dominant PIH study patients while AG was fixed as co-dominant in both (Table 3). 

Even the differences present in patient groups or inter population genetic, Egyptian genotype 

distribution significantly dominated GG genotype in PIH patients; suggesting its role as an 

incidence factor in hypertensive patients; and AA genotype in the nonhypertensive subjects; 

suggesting its role as a protective factor. Our results were coincided with previous researches 

[17,18,28]. Interestingly and may be for the first time, systolic and diastolic BP values were 
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measured for each genotype and allele graduated according the genotype dominance and 

allele frequency; the highest dominant GG, the middle co-dominant AG and the lowest 

recessive AA. Correspondingly, the A allele 72% dominate frequency in nomotensive and the 

G allele 67.3% dominate frequency in PIH patients combined by an elevation in systolic and 

diastolic BP and confirmed with higher hypertension risk factor in [17,18,28,29]. Figure 1 

visualized the rs2576178 polymorphism significant variation observed for study group versus 

control. Genotypes distribution and allele frequency were significantly inverted form control 

normotensive to the study PIH patients group that were confirmed by systolic and diastolic 

BP readings.  

 

Distribution of rs10887800 polymorphism genotypes were changed significantly in table 4 

between: AA from 58% dominant to 1.9% recessive, AG from 30% co-dominant to 63.5% 

dominant and GG from 16% recessive to 48% co-dominant in control and study groups 

respectively. Egyptian genotype distribution significantly dominated AG in both groups that 

was confirmed with [29] and confirmed with dominated AG in hypertensive group 

[17,18,28,29]. AA dominated in normotensive group 58% confirmed with [28]. Systolic and 

diastolic BP values were measured for each genotype and allele graduated according the 

genotype dominance; the highest dominant AG, the middle co-dominant GG and the lowest 

recessive AA.  Correspondingly, the A allele recessively and the G allele dominantly 

frequented in both studied groups and this allele frequency was combined by an elevation in 

systolic and diastolic BP for G allele and confirmed with [29]. Figure 2 show the rs10887800 

polymorphism significant variation observed for study group versus control. Genotypes and 

allele distribution were significantly altered form control normotensive to the study PIH 

patients study group that were confirmed by systolic and diastolic BP readings. PCR products 

for SNP of rs2576178 and rs10887800 were illustrated in figure 3A and B confirmed both 

polymorphisms. 

 

CONCLUSION 

The present study is the first molecular analysis of renalase variants in the Egyptian 

population of PIH patients, representative the relationship between the studied renalase 

rs2576178, rs10887800 genes polymorphism and the development or existence of 

hypertension. It is an important step towards gaining a deeper insight into the hypertension 

pathophysiology and its complications. It allows us to improve the treatment and predict 

prognosis of pregnant patients may affected by hypertension.  
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