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ABSTRACT 
 

Introduction: Homocysteine is associated with endothelial dysfunction and cardiovascular 
disease, and elevated concentrations of homocysteine have been found in preeclampsia. The aim 
of this study was to determine homocysteine levels in pregnant women with and without 
preeclampsia.  
Methods: This descriptive study conducted on pregnant women with preeclampsia (n = 39) and 
controls (n = 43) was evaluated by the convenience sampling and data were collected through a 
questionnaire and paraclinical findings. In the present study, 5cc blood samples were taken from 
the patients after 8 hours of fasting and sent to the laboratory to determine homocysteine and 
related metabolites levels. Statistical analyses were done using IBM-SPSS 25.0 and Chi-square 
test was used for data analysis.  
Results: The moderate concentrations of homocysteine and uric acid were significantly higher than 
the control group in maternal plasma with preeclampsia (0.0001). 
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Conclusion: We found that the blood homocysteine levels were significantly higher in the 
preeclampsia group compared with the Controls group. Measuring uric acid and blood 
homocysteine levels in pregnancy may be helpful as diagnostic tests in the early detection of high 
risk individuals.  
 

 
Keywords: Homocysteine; preeclampsia; pregnancy; cardiovascular disease. 
 

1. INTRODUCTION 
 
Preeclampsia is defined as the combination of 
pregnancy-induced hypertension and proteinuria 
in the second half of the pregnancy [1] that can 
affect almost all organs and cause morbidity and 
mortality in the mother and fetus [2]. The 
syndrome may have both short- and long-term 
consequences, including cardiovascular disease 
later in life [3]. Gestational hypertension 
disorders occur in 3–10% of all pregnancies, and 
among the types of hypertension, preeclampsia 
syndrome is considered as the most dangerous 
condition and is the second leading cause of 
maternal death in developing countries [4]. 
Preeclampsia often affects young women [5] and 
influenced by race and ethnicity. Other 
influencing factors include environmental impacts 
such as obesity, high salt intake, alcohol and 
stress, socioeconomic status, and even 
seasonality [6,7]. 
 
The hypotheses of the mechanism of 
preeclampsia include placental origin, 
immunological origin, genetic susceptibility, 
thrombophilia, endothelial injury, increase of 
Oxygen-derived free radicals, and nutritional 
deficiency [6]. 

 
High circulating levels associated with 
cardiovascular disease  [8,9]. In uncomplicated 
pregnancies, high maternal homocysteine 
concentration has been associated with low birth 
weight in offspring  [10] of homocysteine can 
cause endothelial dysfunction [11] and elevated 
plasma concentrations of homocysteine is [12]. 
Elevated maternal concentrations of 
homocysteine have been reported in 
preeclampsia [13-15]. 

 
Homocysteine is one of the factors that is 
associated with diseases such as spontaneous 
abortion and placental disorders. In addition, a 
decrease in folic acid and vitamin B12 
concentrations increases homocysteine and, 
consequently, increases the risk of vascular 
injury [16-18]. Homocysteine is a sulfur-
containing amino acid derived from the removal 
of the methyl group in methionine, an essential 

amino acid. Folate (B9) and vitamin B12 are 
homocysteine re-methylation cofactors [19]. 
Some researchers have reported 
hyperhomocysteinemia as a major cause of 
arterial and venous thrombosis and believed that 
variable folate levels may play a key role in 
increasing or decreasing blood homocysteine. 
Studies have shown that prophylactic folic acid 
supplementation may be recommended as an 
effective factor in preventing hypertensive 
disorders in pregnancy [19]. Assay of effective 
related factors and screening women at risk for 
preeclampsia would increase the potential for 
strategies of prevention [20]. Changes in 
homocysteine levels in each trimester of 
pregnancy have shown that its highest decrease 
at gestational age of 20-28 weeks is about 4.3 
μmol/L and the highest level is about 5.5 μmol / l 
at 36-42 weeks [21]. The aim of this study was to 
investigate maternal concentrations of total 
homocysteine in pregnant women with and 
without preeclampsia. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Design 
 

This descriptive study was conducted in Ali Ibn 
Abi Talib educational hospital and a tertiary 
center of Sistan and Baluochestan province in 
Zahedan, Iran from may 2017 to august 2019. In 
this study, we included women with preeclampsia 
(N = 39) and uncomplicated pregnancies 
(controls, n = 43), all the women were fasting 
and were not in active labor, and none had 
rupture of membranes or signs of infection. The 
sampling method was convenience sampling. 
Furthermore, data were collected through a 
questionnaire and paraclinical results.  
 

2.1.1 Inclusion criteria 
 

Women with age 15-45 years, single pregnancy, 
natural hemoglobin, lack of chronic hypertension, 
no history of thrombophilia no history of lupus or 
underlying disease. 
 

2.1.2 Exclusion criteria 
 

Women with a history of chronic hypertension, 
smoking or drug abuse, overt or gestational 
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diabetes, kidney disease, hemoglubinopathies, 
megaloblastic anemia, seizure, prior significant 
illness, personal or familial history of deep vein 
thrombosis, and/or vitamin deficiency as well as 
those receiving any anti-folate drugs 
(Antiepileptics and methotrexate).  
 

2.2 Biologic Samples  
 

After obtaining informed consent from patients, 
five cc of venous blood was taken after 8 hours 
fasting and before delivery and sent to laboratory 
for determination of homocysteine level. The 
control group was also selected from pregnant 
mothers referred to Ali Ibn Abi Talib Hospital who 
had normal blood pressure and did not have 
proteinuria in the dipstick test. All patients were 
told that this procedure had no consequences 
and it will not impose a cost on the patient. 
People were asked exactly the history of taking 
supplements. The history of the supplements 
was taken exactly from the individuals. 
 

2.3 Data Collection 
 

Also, the definition of preeclampsia in this study 
is based on blood pressure ≥140/90 mm Hg and 
proteinuria ≥+2 in a dipstick test or ≥0.3 g in 24-
hour urine collection. Venous blood samples 
were collected in test tubes containing clot 
activator, immediately stored on ice and—one 
hour after collection—centrifuged at 4000 rpm for 
10 minutes. Plasma was separated and stored at 
−80°C through the hour to be analyzed. 
Demographic data of patients and laboratory 
results were recorded in a pre-designed 
information form and finally entered for statistical 
analysis. 
 

2.4 Biochemical Analyses 
 

Homocysteine concentration was measured in 
EDTA plasma by high-performance liquid 
chromatography (HPLC), using a homocysteine 
kit from Bio-Rad (Bio-Rad Laboratories, Munich, 
Germany) essentially as described by the 

manufacturer.  Other related metabolites levels 
were measured with electrochemiluminescence 
using kits from Roche Company, Germany. 
 

2.5 Statistical Analysis 
 
Data were analyzed using descriptive statistics 
(mean), independent t-test and chi-square. SPSS 
V.25 was used to apply for statistical analysis. 
Statistical significance was assessed at the 5% 
level. 
 

3. RESULTS 
 
The means age were 28.86±5.61 and 26.93 
±6.42 years in the preeclampsia and controls 
groups, respectively (P = 0.2), there is no 
significant difference between the mean between 
two groups. Patient demographic data are shown 
in Table 1. The mean weight in the controls and 
preeclampsia groups was 70.03 ±17.25 kg and 
72.20 ± 11.92 kg, respectively (P=0.6).  
Considering the weight of pregnant mothers, the 
difference was not found to be significant 
between the two groups and the weight of the 
two groups was almost the same. The 
gestational age was 38 ±1.4 and 36± 3.4 weeks 
in the controls and preeclampsia groups, 
respectively. There was a statistically significant 
difference between the preeclampsia group and 
the control group (P=0.03). Therefore, pregnant 
mothers with preeclampsia had lower gestational 
age at the time of hospitalization. The number of 
previous pregnancies was evaluated in both 
groups. The controls and Preeclampsia group 
had 3.5 ±2.2 births and 3.3 ±2.1 births, 
respectively. No statistically significant difference 
was found between the two groups in pregnancy 
numbers (p=0.6).  The mean systolic and 
diastolic blood pressure in the Preeclampsia 
group were 155.66 and 92.66 mmHg, 
respectively, and these values were 113.33 and 
78.66 in healthy pregnant mothers, respectively, 
indicating a higher blood pressure in pregnant 
mothers with preeclampsia (0.0001). 

 
Table 1. Demographic data in controls and preeclampsia group 

 

Parameters Preeclampsia group (n=39) Controls (n=43) P-value 

Age (year) 26.93 ±5.61 28.86 ±6.42 0.2 

Weight(kg) 72.20 ± 11.92 70.03 ±17.25 0.6 

Gestational age (week) 36.16 ± 3.4 38 ±1.4 0.03 

Gravida 3.3 ±2.1 3.5 ±2.2 0.6 

Systolic blood pressure (mmHg) 155.66 ± 12.06 92.66 ± 6.85 <0.001 

Diastolic blood pressure (mmHg) 113.33 ± 5.69 78.66 ± 5.07 <0.001 
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Table 2. Plasma concentrations of biochemical variables in preeclampsia and control groups 
 
Biochemical Parameters Preeclampsia (n=39) Control group (n=43) P-value 
Homocysteine (μmol/L) 8.9 ± 5.32 3.9 ± 1.62 0.0001 
Uric acid (ng/mL) 5.7 ±1.4 4.2 ±1.2 <0.001 
Platelet (μg /ml) 177.36 ± 84.35 193.33 ±41.2 0.3 
AST (IU/L) 22.9±4.83 20.7± 5.22 0.97 
ALT (IU/L) 14.53±5.07 12.53±3.59 0.33 
Lactate dehydrogenase(IU/L) 353.6±110.54 340.41±109.21 0.65 

 
Comparison of homocysteine levels in pregnant 
women with and without preeclampsia referred to 
the hospital was evaluated and the homocysteine 
level was 3.9 ±1.6 μmol in the Controls and 8.9 
±5.3 μmol in the Preeclampsia group. 
Furthermore, homocysteine levels in 
Preeclampsia group were higher than Control 
group that this difference was statistically 
significant (0.0001). 
 

Uric acid status was evaluated in both 
preeclampsia and non-preeclamptic groups. Uric 
acid content in the Controls group was 4.2 ±1.2 
and in the Preeclampsia group was 5.7 ±1.4 mg 
/dL. Statistically significant difference was 
observed between the two groups (P = 0.0001), 
where uric acid in pregnant women with 
preeclampsia is much higher than in healthy 
pregnant mothers. Platelet counts in the two 
groups were 193.33 ±41.2 and 177.36 ± 84.35, 
respectively. The number of platelets in the 
Preeclampsia group  was found to be lower as 
compared to the Controls  group, but this 
difference was not statistically significant (P = 
0.3). 
 
Assessment of aspartate amino transferase 
(AST) revealed that its levels were 22.9±4.83 
IU/L in the Controls and 20.7± 5.22 IU/L in 
Preeclampsia group (p= 0.09). Aminotransferase 
was determined to be 12.53±3.59 IU/L and 
14.53±5.07 IU/L in controls and preeclampsia 
group, respectively (P = 0.13). Lactate 
dehydrogenase status was evaluated in Controls 
and Preeclampsia group and it was found that 
the level of lactate dehydrogenase was 
340.41±109.21U/L in the healthy group, whereas 
this amount was found to be 353.6±110.54 IU /L 
in the patient group. There was no statistically 
significant difference between the two groups (P 
= 0. 65).  
 

4. DISCUSSION 
 

Preeclampsia occurs frequently in pregnancy 
and poses several risks to the mother and fetus  
[22]. Some studies have, however, reported an 
increased risk of preeclampsia associated with 

higher homocysteine concentrations [23-27]. In 
this study, we found that homocysteine levels in 
Preeclampsia group were higher than the control 
group and this difference   was statistically 
significant. Platelet، AST ،ALT and Lactate 
dehydrogenase concentrations did not differ 
between the preeclampsia and control groups. In 
the preeclampsia group, we found an inverse 
association between homocysteine and Systolic 
and Diastolic blood pressure. 
 
A similar study by Shohreh et al. [28] reported 
that the mean serum levels of homocysteine in 
the third trimester of pregnancy were significantly 
higher in the preeclampsia group than in the 
normal group. Amniotic fluid homocysteine levels 
were also significantly higher in the preeclamptic 
group  [28]. 
 
In normal pregnancies also, homocysteine 
concentrations are lower in the second than in 
the first trimester and increase toward 
nonpregnant values in the second half of the 
third trimester  [24]. The etiology of the higher 
homocysteine plasma concentrations in 
preeclamptic pregnancies is not known. Studies 
of methylenetetrahydrofolate reductase (MTHFR) 
polymorphisms, folate, and vitamin B12 have 
failed to prove these to be of significant impact 
[29,30]. 
 
Amino acids are transported actively across the 
placenta, as indicated by higher fetal than 
maternal concentrations for most amino acids  
[31]. Studies of animal and human models report 
decreased placental transport of amino acids to 
the fetus in situations of growth restriction, but 
not always reduced fetal concentrations [31,32]. 
One study reported increased maternal amino 
acid concentrations in preeclampsia compared 
with controls [33]. It has been hypothesized that 
altered amino acid metabolism in pregnancy is 
driven by fetal requirements through unknown 
mechanisms  [34]. 
 

In the present study, blood uric acid levels were 
significantly correlated with the incidence of 
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preeclampsia, which was consistent with Wakwe 
and Abudu 1999 in which a significant 
relationship was found between serum uric acid 
levels and the incidence of preeclampsia [25]. 
 

Another study by Singh et al. [35] showed that 
hyperhomocysteinemia was caused by 
endothelial dysfunction of the arteries and was 
involved in placental infarction, Placental 
abruption, and repetitive miscarriage, result in 
restriction of fetal growth and neurological 
disorders by crossing the placenta  [35]. A study 
by Hoque et al. [36] concluded that 
homocysteine increased significantly in 
preeclampsia, but this increase was more 
dominant in eclampsia, consistent with our study 
[36]. 
 

A limitation of our study is that the sample size is 
small; another is that the median gestational age 
differs between preeclampsia and controls. It is 
difficult to match for gestational age between the 
often prematurely delivered preeclamptic patients 
and women with uncomplicated deliveries. 
Several studies have shown that homocysteine 
concentrations are lower in early third trimester 
than at term; thus, the differences demonstrated 
in our study between preeclamptics and controls 
are probably underestimated.  
 

Since previous studies have shown that early 
pregnancy hyperhomocysteinemia can increase 
the incidence of preeclampsia in later stages of 
pregnancy, it is advisable to measure serum 
homocysteine levels during the pregnancy and 
even prior to conception. In point of view of the 
vitamin deficiencies associated with 
hyperhomocysteinemia such as the deficiency of 
folate and vitamins B6 and B12, the above 
supplements are recommended during 
pregnancy and before. These results could prove 
useful for further research regarding the causes 
and consequences of elevated homocysteine in 
preeclampsia, as well as in potential intervention 
studies 
 
5. CONCLUSION 
 

The authors found that the blood homocysteine 
levels were significantly higher in the 
preeclampsia group compared with the Controls 
group. Hence, monitoring this item in high-risk 
pregnant women over 20-28 weeks of gestational 
age could be of benefit for early detection of 
preeclampsia. Measuring uric acid and blood 
homocysteine levels in pregnancy may be helpful 
as early tests in the early detection of high risk 
individuals.  
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