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Abstract 

Background: Pre-eclampsia (PE) is a common pregnancy specific 
syndrome that is characterized by hypertension and proteinuria. 
Evidence shows that pre-eclampsia is associated with alterations in 
placental microRNA expression. Aims: The purpose of this study was to 
compare the expression of the microRNA 210 in placentas from pre-
eclamptic pregnancies versus normal placentas. 

Patients and Methods: The study was carried out in the department of 
Gynecology and Obstetrics at Al-Yarmouk Teaching Hospital for the 
period from December 2009 to December 2010. Hundred pregnant 
women of age ranging from fifteen to forty years old,  their gestational 
age ranging between twenty nine to forty weeks were divided into three 
groups: first group: mild Pre-eclampsia (twenty), second group: severe 
pre-eclampsia (thirty) & third group (fifty)  normotensive pregnant 
women of comparable gestation were taken as a control . After delivery 
the Placentas from all patients (the study and the control groups) were 
obtained and studied for the microRNA 210 expression which was 
assessed by microRNA microarray and real-time reverse transcriptase-
polymerase chain reaction analysis.  

Results: MicroRNA 210 was over expressed in the placentas of pre-
eclamptic pregnancies compared with normal placentas. In mild pre-
eclampsia group the mean micro RNA-210 activity was 1.68±0.25, in 
severe pre-eclampsia group the mean microRNA-210 activity was 
1.89±0.13 and for the control group the mean microRNA-210 activity was 
0.99±015. There was highly statistical significance in microRNA-210 
activity of the studied groups since the P value for the mild pre-
eclampsia versus the control was 0.0001. For the severe pre-eclampsia 
versus the control it was 0.0001 and for the severe pre-eclampsia versus 
mild pre-eclampsia was 0.0001. 

Conclusions: The results showed that microRNA 210 was over expressed 
in pre-eclamptic pregnancies (mild and severe), which suggests its 
involvement in the pathogenesis of pre-eclampsia. 
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INTRODUCTION 

Pre-eclampsia (PE) is characterized by abnormal vascular 

response to placentation that is associated with increased 

systemic vascular resistance, enhanced platelet 

aggregation, activation of the coagulation system and 

endothelial cell dysfunction.
[1] 

Evidence shows that PE is 

associated with alterations in placental microRNA 

expression.
[2]

 MicroRNAs are noncoding RNAs of 21-24 

nucleotides that function as negative regulators of gene 

expression by antisense complimentarily to specific 

messenger RNAs.
[3, 4]

 The expression of microRNA-210 

increase on exposure to hypoxia, which implies that 

microRNA-210 may be a potential marker of hypoxia. It 

is believed generally that poor placentation in pre-

eclamptic pregnancies can cause focal regions of 

ischemia/hypoxia in the placenta. The increase of 

microRNA-210 expression may indicate the high degree 

of hypoxia in severe pre-eclamptic placentas.
[5]

 

Aim of the study 

The study was conducted aiming to compare the 

microRNA-210 expression profile in placentas from 

women with mild, severe pre-eclampsia and normal 

pregnancy. 

PATIENTS AND METHODS 

This is a case control study conducted at the Department 

of Obstetrics & Gynecology at Al-Yarmouk Teaching 

Hospital for a period from (December 2009 to December 

2010). The study included 100 pregnant women, who 

were admitted to the delivery suite. At the time of 

delivery, first group (twenty women) had mild PE, 

patient were considered as mild PE if their blood 

pressure value was equal or more than 140/90 mmHg in 

two readings six hours apart, and there was >+1 albumin 

in urine dipstick, second group (thirty women ) had 

severe PE, patient were considered  as severe PE if their 

blood pressure of equal or more than 160/110 with a 

proteinuria >+2 or in the presence of other concurrent 

parameters like  persistent headache, visual disturbances, 

epigastric pain & impaired hepatic and renal function 

test,
[6]

 and third group (fifty normotensive pregnant 

women)  their BP <140/90mmHg & proteinuria was nil, 

were taken as a control group, women in all the three 

groups had gestational age ranging between twenty nine 

to forty weeks. They were selected according to the 

clinical signs, symptoms & investigations. The inclusion 

criteria include: 1- Singleton pregnancy, 2- Maternal age 

from 15 to 40 years old & 3- Gestational age above 

twenty weeks. The exclusion criteria include: 1- Anemia 

(hemoglobin <10.5 gm/dl), 2- Diabetes mellitus, 3- 

Multiple pregnancy & 4- Liver or renal diseases. The 

study was approved by the local Medical Research Ethics 

Committee of Al-Mustansiriya University, college of 

medicine, Department of Obstetrics & Gynecology. 

Informed consent was obtained from all participants 

before enrolling in the study. The demographic 

characteristic of each patient were assessed including 

maternal age, gravidity, parity, past medical, past 

surgical and past obstetric history. The gestational age 

was calculated on the date of last menstrual period or 

early ultrasonography.  Complete examination was done 

and the following investigations were sent for the 

patients in all the three groups: Blood group and Rh, full 

blood count, liver function test, renal function test, and 

mid-stream urine for albumin. After delivery the whole 

placentas were taken, then put in container filled with 

formalin, then sent to the micro biologist who took snap-

frozen placenta samples kept at -80°C. Small RNAs (200 

nucleotides) were obtained with the mirvana RNA 

Isolation kit ( Ambion, Austin, TX) according to the 

manufacturer's recommendations. Briefly, homogenized 

samples were lysed, followed by an acid-phenol: 

chloroform extraction. Total RNA samples were 

collected, and small RNAs were purified by precipitation 

with ethanol. Small RNA species were immobilized on 

glass-fiber filters, followed by several washes and elution 

of small RNA with nuclease-free water. In accordance 

with the mirvana protocol, Small RNA concentration was 

determined with the RNA 6000 Nano assay on the 2100 

Bio analyzer. MicroRNA expression was determined 

with the Taqman microRNA Assays Human Panel–Early 

Access Kit (Applied Bio systems, Foster City, CA).  

Statistical analysis 

Data were analyzed using the computer facility of the 

available statistical software packages of SPSS-18 

(Statistical Packages for Social Sciences-version 18) 

“PASW Statistics. Data were coded and entered in the 

computer, then presented in simple measures of 

frequencies and percentages for both patients and control 

groups. The values were expressed as mean, standard 

deviation minimum &maximum. The significance of 

difference in means was tested by the student t- test for 

two independent means while significance of difference 

between proportions was tested by the ANOVA test 

using P<0.05 as the level of significance. 
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RESULTS 

100 patients were included in the study. Table 1 shows 

the demographic characteristics of the three groups 

included in the study. The mean maternal age for mild 

PE was 30.20±6.25, for severe PE was 26.57±6.64 and 

for the control group was 28.56± 5.91.There was no 

statistically significant difference in the mean maternal 

age as the P value for mild PE Vs. control was 0.43, P 

value for severe PE Vs. control was 0.404 and P value 

for severe PE Vs. mild PE was 0.259. The mean parity 

for the mild pre-eclampsia was 1.80±1.54, for the severe 

pre-eclampsia group was 1.77±1.52 and for the control 

group was 1.36±1.40. There was no statistically 

significant difference in the parity in between the groups 

since the P value for mild PE Vs. control was 0.640, for 

severe PE Vs. control was 0.585 and for severe Vs. mild 

PE was 0.999. The mean gestational age in the mild PE 

group was 36.30±2.34 weeks, while for severe PE group 

was 35.13±3.10 weeks and for control group was 

35.60±3.10 weeks. There was no significant difference in 

the gestational age of the studied groups since the P value 

for mild PE Vs. control was 0.124, for severe PE vs. 

control was 0.606, and for severe PE Vs. mild PE was 

0.064. 

Table 1. The demographic characteristics of the 

three groups in the study.                 

P- 

value 

 

Controls 

(n=50) 

Mild PE 

(n=20) 

Severe PE 

(n=30) 

 

>0.05 

   

28.56±5.91 

17-38        

30.20±6.25 

17-38     

26.57±6.78 

17-38      
Age (years) 

Mean ± SD  

(Range)    

>0.05 

   

1.36±1.40 

0-4       

1.80±1.54 

0-4       

1.77±1.52 

0-4       
Parity      

Mean ± SD  

(Range)    

>0.05 

   

35.60±3.10 

 29-40    

36.30±2.34 

31-39     

35.13±3.10 

29-40     
Gestational 

age 

Mean ± SD  

(Range)    

*Significant difference between mean at0.05 level of 

significance. 

Table 2; figure 1 shows the relative microRNA-210 

activity levels by RT-PCR for the three different groups. 

In the mild PE group the mean microRNA-210 activity 

was 1.68±0.25, while for severe PE group was 1.89±0.13 

and for the control group was 0.99±0.15. There was high 

statistically significant in microRNA-210 activity of the 

studied groups since P value for mild PE Vs. control was 

0.0001, p value for severe PE Vs. control was 0.0001, 

and p value for sever PE Vs. mild PE was 0.0001. 

Table 2. The relative microRNA-210 activity levels 

by RT-PCR for the three different groups. 

 No. MicroRNA-210 P-value compared 

Mean 

±SD 

Range To 

control 

To mild 

PE 

Severe 

PE 

30 1.89±0.13 1.61-

2.11 

0.0001* 0.0001* 

Mild PE 20 1.68±0.25 1.13-

1.96 

0.0001* --- 

Controls 50 0.99±0.15 0.63-

1.50 

--- --- 

*Significant difference between two dependent means 

using Student-t-test for two independent means at 0.05 

level of significance. 

DISCUSSION 

Few investigators have studied placental microRNA 

expression in relation to pre-eclampsia and even fewer 

describe microarray-based global placental microRNA 

profiling in pre-eclampsia.
[7-9]

 The targets of 

microRNA210 are enriched in immune processes, which 

supports the association between abnormal immune 

responses and pre-eclampsia.
[10, 11]

 The current study 

showed significant difference in the expression of 

microR-210 in pre-eclamptic groups comparing to the 

control groups and the increment was more as the 

severity of pre-eclampsia increase. Our result was highly 

statistically significant since the P value was 

(0.0001).These findings are comparable to the findings of 

the Pineles et al. (2007)
[2]

 study which include 9 PE 

group, 9 small for gestational age ( SGA ) and 9 PE and 

SGA, the study showed that the expression of 

microRNA-210 increase on exposure to hypoxia at the 

same time, there was biochemical similarities between 

pre-eclampsia and SGA.
[2]

 Marked increase in the 

expression of microRNA-210 seen in isolated PE and PE 

associated with SGA indicate that these microRNA-210 

may be related to the presence of pre-eclampsia, 

regardless of the presence of SGA. While Zhu et al. 

2009
[12]

 study which include 8 patient with mild PE, 15 

severe PE and 11 as a control group showed that the 

expression of microRNA-210 decrease in mild PE and 
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increase in severe PE. The study showed that the 

expression of microRNA-210 increase on exposure to 

hypoxia, the study shows that microRNA-210 may be a 

potential marker of hypoxia. 

 

 

Figure 1. The relative microRNA-210 activity level distribution by RT-PCR for the three different groups. 

 

 It is believed generally that poor placentation in pre-

eclamptic pregnancies can cause focal regions of 

ischemia /hypoxia in the placenta.
[12]

 The increase of 

microRNA-210 in severe PE may indicate the high 

degree of hypoxia in the placenta, whereas the decrease 

of microRNA-210 in mild PE placentas may be a 

compensatory mechanism in the pregnancies with mild 

PE .The results of the current study were in agreement 

with Hu et al at
 
2009

[13]
 study which investigate the 

placental microRNA-210 expression and risk of severe 

pre-eclampsia. They conclude that microRNA-210 

expression is increased in severe PE. 

In a study done by Daniel et al. at 2011
[14]

 which include 

20 pre-eclamptic women and 20 normal women. His 

study showed evidence supporting previously reported 

that hypoxia is related to up-regulation of microRNA-

210 roles in endothelial cell response to hypoxia, 

formation of capillary-like structures, vascular 

endothelial growth factor driven cell migration, cell 

differentiation, and survival, events that are integral to 

pre-eclampsia pathogens expression. In a study done by 

Fei et al. at 2011
[15]

 showed that the expression of 

microRNA-210 is up-regulated in patients with pre-

eclampsia, as well as in trophoblastic cells cultured under 

hypoxic conditions. According to his study, ectopic 

expression of microRNA-210 inhibit the migration and 

invasion capability of trophoblastic cells which related 

with cell migration and vascular remodeling, were then 

experimentally validated as the functional targets of 

microRNA-210 both in vivo and in vitro. The study 

showed an important role for microRNA-210 in the 

molecular mechanism of pre-eclampsia. Mayor-Lynn et 

al at. 2011
[16]

 study which include the expression profile 

of  different microRNAs including microRNA-210 in 

placentas from patients with pre-eclampsia and preterm 

labour compared to normal term pregnancies. In his 

conclusion, the results provide further evidence that 

placentas affected by PE and preterm labor display an 
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altered expression of a number of microRNAs including 

microRNA-210 which show over expression in pre -

eclamptic placentas with potential regulatory functions 

on the expression of specific target genes whose altered 

expression and function have been associated with these 

pregnancy complications. There was no overlap of 

identified microRNA-210 expression between their study 

and ours. 

Conclusion 

This study showed over expression of microRNA-210 in 

the placentas of severe and mild pre-eclamptic 

pregnancies Vs. placentas of normal pregnancies. The 

increased of microRNA-210 may indicate the high 

degree of hypoxia in severe pre-eclamptic placentas. 
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