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Abstract: Eclampsia is a condition that occurs in pregnant women. This condition is associated with 
genetic and environmental factors that cause changes in the function of the vascular system, placenta, 
and other components. Genetic polymorphism in the apelin gene may play an important role in the risk 
of developing eclampsia in pregnant women and also affects the outcome of the birth process. Therefore, 
the current study aimed to compare the gene polymorphisms of apelin rs56204867 with apelin receptor 
rs11544374 and investigate their effects on mothers’ and infants' weight gain between the control group 
of women and the eclampsia group for Iraqi women. This study included the selection of 35 pregnant 
women suffering from eclampsia and 35 healthy pregnant women of a specific age for the study. The 
biochemical method PCR–RFLP was applied to both groups to determine the genotype of apelin 
rs56204867 and apelin receptor rs11544374 gene polymorphisms. The study results showed that 
according to rs11544374 SNP polymorphisms of apelin receptor genes, TC and TT variant genotypes 
are significantly associated with eclampsia. On the other hand, this study found that the genotype AA 
and AG for rs54204867 SNP is higher in healthy women compared with eclampsia women. There is also 
a significant association between obesity and rs54204867 SNP and rs11544374 polymorphisms in the 
eclampsia women's group. This study concluded that the rs54204867 SNP polymorphisms of apelin and 
rs11544374 SNP polymorphisms of apelin receptor genes affect the body weight of the eclampsia 
women's group because they impact metabolic function, but with specific genotypes. Additionally, these 
SNP polymorphisms affect blood pressure regulation, leading to elevated proteinuria in the eclampsia 
women's group. 
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1. Introduction  

Eclampsia is considered one of the important disorders that accompany in pregnancy women's , as 
there are many risks for  eclampsia women's   such as high blood pressure, edema , proteinuria and  
others  . Eclampsia is often caused by different conditions like environmental and genetic ,  the condition 
eclampsia can result palcental ischemic , decrease in uterine blood pressure and etc. [1] The ischemic 
placenta can support releasing biological active factor lead like proangiogenic vascular endothelial 

growth factor (VEGF) and  transforming growth factor-β( TGF-β) that cause imbalance or un-
regulation  among antiangiogenic factors . These situation can  reduced  the vasodilators  ( such as 
nitric oxide  (NO)) with elevated the vasoconstrictors(such as endothelin-1 [1] . Also , eclampsia has 
association  with liver complications . Hepatic enrolled at eclampsia  can appear as the hemolysis, 
elevated Liver enzymes, and low Platelets  syndrome (HELLP ) [2].  The pathophysiology is  involve 
impaired arterial remodeling via cytotrophoblast invasion  by decidual spiral arteries, . Genetics factor 
plays the important role in the eclampsia development  , this study explain association between the 
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inherited (genetic polymorphisms ) and eclampsia development in pregnancy women's  .  Apelin 
receptor and apelin have the potential to cause complications in pregnant women like eclampsia  , this 
has been proven in many studies that have shown the relationship between genetic polymorphism of 
apelin and eclampsia [3]. Apelin which is encoded by apelin gene ( on Xq25-q26 chromosome )  has 
other functions such as antioxidant and anti-inflammatory effects . It was found that apelin level are 
lower in eclampsia pregnant women's compared to healthy women's [4].  On the other hand , apelin  
and its receptors may have other important functions and roles such as blood pressure regulation and 
salt absorption regulation , and other pathological functions such as contributing to acute kidney injury 
and heart failure . The current study is the firstly to demonstrate the relationship between the genetic 
polymorphism of apelin  and its receptors  SNP  with the risk of eclampsia in Iraqi women [5].                                                                                
 

2. Methodology  
2.1. Study Design 

This study included the selection of 35 pregnancy women's suffering from eclampsia and 35 healthy  
pregnancy  women's with a specific age for the study after take consent from all the study individuals . 
The University of  Fallujah was agree on this protocol of study via special ethical committee  . the 
current study depended on the American College of Obstetricians and Gynecologists (ACOG) 
characteristics  to selected the study individuals [6]. This study was conducted after obtaining ethical 
approvals for conducting scientific research from the scientific and ethical committee , as well as 
obtaining oral and written approvals from the study subjects by the researchers.                                                                           
 
2.2. Inclusion and Exclusion Criteria 
        The gynecologists doctors were depend on specials criteria from  ACOG to selected this study 
individuals ( eclampsia pregnancy women's and healthy  pregnancy  women's) . The  specials criteria 
applied included blood pressure after 20th week of pregnancy ,proteinuria after 20th week of pregnancy 
, body mass index (BMI)  and clinical examination to confirm eclampsia condition . On the other hand , 
the exclusion criteria was all situation have polycystic ovary syndrome , liver disease , diabetes and 
renal disease [7].       
                                                                              
2.3. Extraction of DNA and Analysis of Genotype  
         To DNA extraction used salting out method to use it applied for polymerase chain reaction (PCR) 
. The PCR was used special primers (see Table : 1) . Condition of PCR was as following :  

Initial denaturation (95°C to2 min.)- 

• Continue  denaturation (30 cycles ) (95°C to 30 sec.) 

• Annealing of  rs54204867 (64°C to 30 sec.) 

• Annealing of  rs11544374 (65°C to 30 sec.) 

• Extension (72°C to 30 sec.) 

• Finish extension (72°C to 3 min.) 
The products of PCR for rs11544374 and rs5420487 were digest with DdeI and XhoI respectively  , 

than the all  digested products incubation for 24 hours at 37 °C  .  Agaros gel (2% concentration ) used 
for electrophoresis perform . For restriction fragment length polymorphism (RFLP) determination used 
100 bpDNA, and UV light used for determination of polymorphic genotypes types  . (see Figure 1 and 
2). 
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Table 1.  
Apelin receptor and apelin gene primers with products of  PCR. 

 

 

 

   
Rs54204867 8862 

 

254 XhoI A:254 G:156&90 

Rs11544374 187 

 

215 Hpyf31 C:215T:150&50 

.

 
Figure 1.  
Apelin receptor  polymorphic gene (rs11544374 ) after digestion  as appear on electrophoresis. 
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Figure 2.  
Apelin polymorphic gene  (rs54204867 ) after digestion  as appear on electrophoresis . 
 
2.4. Statistic Analysis 

At the current study used SPSS computer program (26 version ) to analysis of the results , the 
statistics of descriptive variables for 2 groups  included the following : mean , standard deviation (SD) , 
frequency and percentage [8, 9].                                                                                               

The statistical significant differences between 2 groups by used independent t-test , also the 
eclampsia  risk evaluated depended on gene polymorphism by binary logistic regression model and odds 
ratio (OR) . ANOVA statistical method used to determined significant values depended on clinical 
markers  between 2 groups (P-p-value < 0.05 consider significant ) [10, 11].                                                                             
 

3. Results  
       At this study  , observed after comparison between 2 groups ( pregnancy women's suffering from 
eclampsia  group and healthy  pregnancy  women's group  ) according various parameters some of them 
significant and non-significant different , as following :   

• Non-significant different  according to age   

• Significant different according to blood pressure and proteinuria (more in pregnancy women's 
suffering from eclampsia  group)   
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• Significant different according to the age of gestational  (less in pregnancy women's suffering 
from eclampsia  group) 

• Significant different according to BMI  (more in pregnancy women's suffering from eclampsia  
group) See table:  2 .     

 
Table 2.  
Differences between pregnancy women's suffering from eclampsia and Healthy pregnancy women's groups according to 
various biochemical and physiological markers. 

p-value 
Healthy pregnancy women's 

(No.35) 
Pregnancy women's suffering from 

eclampsia (No.35) 
Markers 

0.201 27.9 + 2.2 29.2 + 3.1 Women's age (years) 
<0.05* 37.0 + 1.6 34.5 + 1.8 Age of gestational (weeks) 

<0.05* 109 + 13.9 154 + 15.4 Blood pressure (mmHg) 
<0.05* 501.8 + 14.3 306.8 + 21.9 Proteinuria (mg/L    ) 

<0.05* 23.1 +2.4 26.6 + 5.2 BMI (Kg/m2 ) 

  
At this study find ,the genotype of apelin receptor rs11544374 gene were CC (5.3%) , TC (41.6%) 

and TT (53.1%) in pregnancy women's suffering from eclampsia group , while , the genotype of apelin 
receptor rs11544374 gene were CC (6.8%) , TC (48.7%) and TT (44.5%) in healthy  pregnancy  women's 
group .The alleles frequency T (71.7%) more than C (28.3%) in pregnancy women's suffering from 
eclampsia group , while ,the alleles frequency T (74.1%) more than C (25.9%) in healthy  pregnancy  
women's group . According to CC genotype , these mean  consider as the non-significant value when 
comparison between the groups  because the p-value more than  0.05  , and this gene polymorphism has 
not any correlation with   eclampsia . While , according to TC and TT genotypes consider significant 
differences .      

 At this study find ,the genotype of apelin rs54204867 gene were GG(6.2%) , AG(12.2%) and 
AA(81.6%) in pregnancy women's suffering from eclampsia group , while , the genotype of apelin 
rs54204867 gene were GG(1.5%) , AG(7.2%) and AA(91.3%) in healthy  pregnancy  women's group 
.The genotype of AG is high percent (significant different )  in pregnancy women's suffering from 
eclampsia group compared with healthy  pregnancy  women's group , this can consider protective factor 
form eclampsia  .The alleles frequency G (7.6%) less than A(92.4%) in pregnancy women's suffering 
from eclampsia group , while ,the alleles frequency A (91.3%) more than G (8.7%) in healthy  pregnancy  
women's group .According to GG, these mean  consider as the non-significant value when comparison 
between the groups  because the p-value more than  0.05  , and this gene polymorphism has not any 
correlation with   eclampsia . While , according to AG and AA genotypes consider significant 
differences.  
See Table 3. 
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Table 3.  
Differences between pregnancy women's suffering from eclampsia  and  Healthy  pregnancy  women's groups  according to 
genotypes of  rs11544374 SNP apelin receptor gene polymorphisms and  genotypes of  apelin rs54204867 gene polymorphisms. 

OR p-value 
Healthy  pregnancy  women's 
(No.35) 

Pregnancy women's suffering from 
eclampsia (No.35) 

genotype 

apelin receptor rs11544374 
1.4 0.361 6.8 5.3 CC% 

0.86 <0.05* 48.7 41.6 TC% 

1 <0.05* 44.5 53.1 TT% 
alleles 

1 <0.05* 47.1 71.7 T% 
0.99 0.062 25.9 28.3 C% 

apelin rs54204867 
1.61 0.051 1.5 6.2 GG% 

0.48 <0.05* 7.2 12.2 AG% 

1 <0.05* 91.3 81.6 AA% 

alleles 
0.77 0.059 8.7 7.6 G% 

1 0.065 91.3 92.4 A% 

 

4. Discussion  
Eclampsia is a neuro-psychiatric disorder that affects pregnant women, causing health complications 

for the mother and fetus. Such a disorder is caused by genetic and environmental factors [12]. This is 
what the current study addressed, as it showed some genetic polymorphisms of a specific gene, which is 
apelin and the gene concerned with the apelin receptor. The current study showed significant 
differences between the pregnancy women's suffering from eclampsia group  and healthy  pregnancy  
women's group  according to the genetic SNP polymorphism of the apelin gene (rs54204867 SNP ) [4]. 
The genotype  AG  was higher while genotype  AA was lower  in pregnancy women's suffering from 
eclampsia group . On the other hand, there were significant differences between both groups according 
to the SNP polymorphisms of the apelin receptor gene (rs11544374 SNP ). The genetic type TT  was 
higher while TC was lower in the pregnancy women's suffering from eclampsia group [5].   

Such results indicate that the polymorphism (rs54204867 SNP) of the apelin gene can contribute to 
affecting the amount of apelin encoded by this gene, and the polymorphism (rs11544374 SNP )  of the 
apelin receptor gene can contribute to affecting the nature of the protein forming the apelin receptor, 
and thus both of these things lead to affecting the effectiveness of apelin in the body of pregnant women, 
which may cause eclampsia disorder. 

According to this study, apelin has two important effects, the first is that the amount and 
effectiveness of apelin encoded in pregnant women can affect the metabolic activities in the body, which 
leads to an increase in the body mass index, and this is what was proven in this study [12]. The 
presence of an increase in the body mass index in pregnant women with eclampsia is accompanied by the 
appearance of the polymorphism (rs54204867 SNP)  apelin gene represented by AG and AA , and 
(rs11544374 SNP) apelin receptor gene represented by TC  and TT  proves that these polymorphisms 
contribute to affecting the coding of apelin protein and its activity, which in turn affects the body mass 
index in pregnant women with eclampsia disorder [13]. 

The second effect is that the appearance of such genetic polymorphisms in both genes affects the 
amount and effectiveness of apelin in pregnant women with eclampsia through the effect of apelin on the 
contraction and expansion processes in blood vessels by the apelin / APJ pathway  , which leads to an 
increase in blood pressure [14]. The effect on the regulation of blood pressure by apelin may cause the 
appearance of a quantity of protein in the urine (proteinuria  ) of pregnant women with eclampsia, which 
was proven according to the results of the current study. The current study proved that women with 
eclampsia have higher blood pressure and have more proteinuria compared to the other group [15].       
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The analysis of the study results  is largely consistent with the results of Rezaei, et al. [7] as both 
studies showed an significant association between the  genotype  rs54204867 SNP polymorphism   
apelin gene and hypertension  in pregnancy women's suffering from eclampsia [16]. Such results 
provide evidence that the women have carriers of this genotype are predisposed to developing eclampsia 
with hypertension. while , Wang, et al. [17] shown not significant association between the  genotype  
rs54204867 SNP polymorphism   apelin gene and hypertension  in pregnancy women's suffering from 
eclampsia [17]. 

 This study results  is agreement with the results of Wu, et al. [18] as both studies showed an 
significant association between the  genotype  rs11544374 SNP polymorphism   apelin receptor gene 
and metabolic syndrome (hypertension with elevated BMI ) in pregnancy women's suffering from 
eclampsia [18]. While  Zhang, et al. [19] shown not significant association between the  genotype  
rs11544374  SNP polymorphism   apelin receptor  gene and metabolic syndrome in pregnancy women's 
suffering from eclampsia [19]. 
 

5. Conclusion  
This study concluded to the rs54204867 SNP polymorphisms of  apelin and  rs11544374 SNP 

polymorphisms of apelin receptor genes effect on body weight of eclampsia women's group because it 
effect on metabolic function  , but with specials  genotypes . Also , these SNP polymorphisms have effect 
on blood pressure regulation that lead to elevated proteinuria with eclampsia women's group  
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