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ABSTRACT 
 

Preeclampsia is recognized as a vascular disorder of pregnancy with poorly developed 

placenta leading to reduced perfusion and ischemia. Its incidence is increased by 25% 

during last two decades. Total 108 pregnant women were enrolled in our research 

divided in two groups. Blood samples were taken at 36-40 weeks of gestation and were 

processed and stored for galectin-13, aldosterone and electrolytes (Na+, K+, Cl-) 

measurement. Data was analyzed by SPSS. We observed that Galectin-13 levels were 

non significantly decreased while aldosterone levels were significantly reduced, the 

electrolytes, sodium and chloride were found significantly increased, and potassium 

was significantly decreased. Galectin-13 was found to be positively correlated with 

aldosterone suggesting potential role of these novel hormones in pathogenesis of 

preeclampsia. Raised sodium and chloride while reduced potassium have significant 

role in development of preeclampsia.  

 

INTRODUCTION 

Preeclampsia (PE) affects pregnant ladies causing organ damage and uteroplacental dysfunction. Incidence of 

preeclampsia varies from 5-10% worldwide, while in Pakistan is 19% (Soomro et al., 2019). Preeclampsia if 

not treated well in time, may progress into eclampsia, stroke, blindness, thrombocytopenia, HELLP syndrome, 

renal failure, placental abruption, fetal growth retardation, fetal loss/ abortion, preterm delivery, fetal death. So, 

researchers are interested in new development like Flt, VEGF, PLGF, endoglin, TGF, endothelin, galectins and 

we are mainly interested in galectin-13, aldosterone, and electrolytes. 

Galectin-13, also known as placental protein-13 (PP13), is glycoprotein, produced and secreted by 

syncytiotrophoblast (Asma et al., 2021). It has crucial role in placental development, regulation of feto-maternal 

immunological tolerance and angiogenesis. It is essential for endometrial implantation and maintenance of 

placentation (Vokalova et al., 2020). 

Aldosterone is not only linked to reduced maternal blood pressure, enhanced fetal, placental angiogenesis, and 

increased maternal plasma volume but it also supports fetal development, placental trophoblast proliferation 

and placental growth (Mahar et al., 2021). Pregnancy-related hypertension may be the early manifest of the 

disrupted potassium and sodium transport across the vascular smooth muscle cell membrane, which controls 

blood pressure (Gamit et al., 2023). In physiological gestation, electrolyte balance is maintained in the response 

of plasma mineralocorticoids like Aldosterone.  

Reviewing the recent advances in this syndrome we have design our research having objectives to compare 

galectin-13, aldosterone and electrolytes in preeclamptic and healthy pregnant women. 
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MATERIALS & METHODS 

It was cross-sectional comparative study. Samples were collected from DHQ hospital Multan estimation was 

done in Biochemistry department UHS Lahore.  

108 pregnant females were enrolled in current study, divided in two groups, Group-1 includes 54 Preeclamptic 

women while Group-2 includes 54 Healthy pregnant women.  

 

Inclusion Criteria of Preeclamptic Group: Age 20-40 years, Gestational age term (36-40 weeks), Newly 

diagnosed case, Blood pressure.>140/90mmHg after 20 weeks of gestation, Proteinuria >300 mg/ 24hr urine 

sample or >1+ on dipstick, and that of Control Group: is Age 20-40 years, Gestational age term (36-40 weeks), 

Blood pressure (< 120/ 80 mmHg), Absence of proteinuria.  

 

Exclusion Criteria includes severe anemia (< 9g/dl), chronic hypertension, hepatic dysfunction, renal 

dysfunction, diabetes mellitus, cardiac problems, multiple pregnancies, malignancy, autoimmune diseases.  

 

Methodology 

The blood samples were taken from pregnant women between 36 to 40 weeks gestation after taking written 

informed consent, and demographic data was recorded on prescribed form. The serum was separated and stored 

for subsequent biochemical analysis. 

Serum Galectin-13/ Placental Protein-13 (PP13) and serum aldosterone levels were estimated by their available 

ELISA kits while serum electrolytes were measured by using Automated Electrolytes Analyzer. 

 

Statistical Analysis of Data 

SPSS was used to record and access the data. Shapiro-Wilk test was used to check data normality.  

For numeric data mean and standard deviation was used. Student t-test was applied in case of quantitative 

variables. Frequencies and percentages of categorical variables were observed and chi square test was applied 

for comparison. The value of p (< 0.05) was considered statistically significant. 

 

Table 1: shows demographic parameters of both groups. 

Parameters Preeclamptic women 

Mean + SD 

Healthy Pregnant women 

Mean + SD 

p-value % 

Maternal age 29.6 + 5.7 28.5 + 4.9 0.480 3.8 % Inc. 

Gestational age 36.2 + 1.08 36.8 + 1.2 0.064 1.6 % Dec. 

Parity (Primigravida) 55.6 + 1.05 44.4 + 1.08 0.276 25.2 % Inc. 

Education 51.9 + 2.1 48.1 + 1.02 0.907 7.9 % Inc. 

Occupation 54.1 + 1.02 45.9 + 1.08 0.750 17.8 % Inc. 

Socioeconomic status 48.1 + 1.04 51.9 + 1.07 0.586 7.3 % Dec. 

Body Mass Index 34.5 + 3.3 34.9 + 3.6 0.864 1.2 % Dec. 

Systolic Blood Pressure 172.2 + 13.9 115.8 + 4.3 <0.001 48.7 % Inc. 

Diastolic Blood Pressure 109.4 + 6.2 75.9 + 5.0 <0.001 44.1 % Inc. 

Proteinuria 2.3 + 1.06 0 <0.001 100 % Inc. 

 

Table 2: shows biochemical parameters of both groups. 

Parameters Preeclamptic women 

Mean + SD 

Healthy Pregnant women 

Mean + SD 

p-value % 

Galectin-13 63.53 + 33.14 76.87 + 33.08 0.145 17.3 % Dec. 

Aldosterone 31.52 + 19.9 44.53 + 22.28 0.028 29.2 % Dec. 

Sodium 140.47 + 3.9 134.65 + 3.69 < 0.001 4.3 % Inc. 

Chloride 103.6 + 1.21 102.25 + 1.62 0.001 1.3 % Inc. 

Potassium 3.3 + 0.11 4.04 + 0.18 < 0.001 17.5 % Dec. 
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Table 3: Correlation of serum Galectin-13 and Aldosterone levels with serum electrolytes (Na+, K+ and 

Cl-) 

 Na+ K+ Cl- 

Galectin-13 
Correlation Coefficient -0.138 0.138 -0.167 

p-value 0.321 0.318 0.229 

Aldosterone 
Correlation Coefficient -0.057 0.298 -0.199 

p-value 0.684 0.029* 0.149 

 

RESULTS  

 

Demographic Parameters of Preeclampsia and Healthy Pregnancy: 

Table-1 shows nonsignificant increase in maternal age, primigravida, education in preeclamptic women while 

nonsignificant decrease was observed in gestational age, low socioeconomic status, BMI, working women in 

preeclamptic women.  

However, significant raised systolic and diastolic blood pressure along with proteinuria were observed in 

preeclamptic women as compared to healthy pregnant women. (Table 1) 

 

Biochemical Estimation: 

There is nonsignificant decrease in Galectin-13 in preeclamptic women as shown in table 2, p-value 0.145, 

17.3% Dec. 

There is significant decrease in Aldosterone and potassium in preeclamptic women as shown in table 2, p-value 

0.028, and <0.001, 29.2% Dec and 17.5% Dec respectively.  

There is significant increase in sodium and chloride in preeclamptic women as shown in table 2, p-value <0.001 

and 0.001, 4.3% Inc. and 1.3 % Inc respectively. 

 

DISCUSSION 

Preeclampsia is vascular pathology related to pregnancy in which women develop hypertension with proteinuria 

after mid-gestation. If not treated at proper time, preeclampsia can lead to deleterious complications like clotting 

problems, hepato-renal failure, convulsions or even fetal death. Researchers are trying to find out the role of 

various biochemical parameters like angiogenic factors (plasma protein A, PGF, Galectin-13), anti-angiogenic 

factors, (soluble fms-like tyrosine-1, asprosine and alebela hormone) in order to manage preeclampsia.  

In our research we tried to find out the level of galectin-13, aldosterone and electrolytes sodium (Na), 

potassium(K) and chloride (Cl)   and their correlation in preeclamptic and healthy pregnant women along with 

the demographic variables (like age, age, parity, BMI, socioeconomic status and education) 

Galectin-13/ Placental Protein-13 is necessary for fluid homeostasis, pregnancy adaptation and fetal growth 

regulation (Jovanović Krivokuća et al., 2021). Low serum galectin-13 levels might be responsible for 

preeclampsia.  The severity of preeclampsia may be correlated with the level of galectin-13 (Pankiewicz et al., 

2020). We studied galectin-13 levels in last trimester and found non significant decrease in Galectin-13 levels 

among preeclamptic women as compared to healthy pregnant women (table-2, 17.3% Dec.).  

It is evident that normal level of galectin-13 is necessary for maintenance of normal pregnancy and any 

disturbance in its level may lead to fatal complications (Chen et al., 2022). In conditions where galectin-13 levels 

are reduced, the immune system of mother attack almost all of the invading trophoblasts and prevent conversion 

of maternal spiral arterioles leading to reduced perfusion of placenta, IUGR, and ultimately development of 

compensatory hypertension and preeclampsia (Menkhorst et al., 2021, Jovanović Krivokuća et al., 2021).  

We found that Galectin-13 levels were low in third trimester in patients having preeclampsia as compared to 

normotensive pregnant ladies. In accordance with our study, many other studies also demonstrated that galectin-

13 levels were low among preeclamptic patients in comparison to normotensive pregnant women (Vokalova et 

al., 2020, Asma et al., 2021, Vasilache et al., 2022).  In majority of these studies, galectin-13 levels were 

measured during first trimester and females having low galectin-13 in first trimester subsequently develop 

preeclampsia (Sammar et al., 2019, Sammar et al., 2014). While others observed its reduced levels during third 

trimester (Balogh et al., 2019, Nasser et al., 2020). So, it may be possible that its decreased level interferes with 

certain processes that are necessary for placental development. However, the results of a small number of 

researches on the expression of galectin-13 in preeclampsia are inconsistent (Chalova et al., 2018). Our finding 
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contradicts few of previous studies in which HELLP syndrome and preterm preeclampsia are linked to elevated 

levels of maternal serum galectin-13 during last trimester (Sammar et al., 2019). The severity of preeclampsia 

may be correlated with the level of galectin-13. It is evident that circulating galectin-13 level gradually tends to 

rise in healthy pregnancy towards end of last trimester (Gadde et al., 2018, Vasilache et al., 2022). 

Administration of synthetic Gal-13 in genetically mutant hypertensive pregnant rats improve hypertensive 

condition (Drobnjak, 2018). For future we aim to study the level of Gal-13 in each term for better understanding 

its role in preeclampsia, its management and to avoid complication such as eclampsia.  

Another potential useful biomarker for maintaining blood pressure is aldosterone, as we discussed above that 

high level of Gal-13 might be responsible for hypotensive condition in pregnant women. Role of aldosterone in 

blood pressure maintenance is well established. Aldosterone, along with Gal-13 may play an important role to 

control hypertensive and hypotensive conditions in pregnant women. It works together by altering electrolytes 

concentration and maintain plasma volume.  

In our result we found significant decrease in aldosterone levels in preeclamptic women as compared to healthy 

pregnant women (table-2, 29.2 % Dec.). The synthesis of prorenin (precursor of renin) from corpus luteum 

decreases in preeclampsia, resulting in reduced concentration of angiotensin II, which has major effect on 

adrenal gland to release aldosterone (Wiegel et al., 2021). Decrease level of angiotensin is directly related to 

level of aldosterone. In line with our finding, researchers also mentioned that in preeclampsia aldosterone levels 

are significantly decreased (Mistry et al., 2022, Mahar et al., 2021). To the contrary, Birukov and Gathiram 

found that aldosterone levels were not associated with preeclampsia incidence (Birukov et al., 2019, Gathiram 

and Moodley, 2020).  

In PE women reduced aldosterone and reduce prorenin, reduced activity of pro-RAAS, are responsible for 

reduced plasma, reduced cardiac output, vasoconstriction (Lumbers et al., 2019). Aldosterone is a component 

of RAAS system. Due to important role of aldosterone in development of placenta, decrease in this novel 

hormone has certainly correlation with development of preeclampsia. So, decreased aldosterone levels can 

interfere with angiogenesis and vasculogenesis that leads to disturbance in blood flow, oxidative stress, reduced 

plasma volume expansion, electrolyte imbalance, hypertension/ preeclampsia, impaired uteroplacental 

perfusion, intrauterine growth restriction and miscarriage (Gao et al., 2020). It has been discovered that in 

preeclamptic women circulating aldosterone levels and fetal birthweight are positively correlated (Scaife and 

Mohaupt, 2017). In preeclampsia-induced mice, the reduced levels of aldosterone are observed leading to 

impaired development of placenta and fetus (Jena et al., 2020).  

Potassium, sodium, and chloride play pivotal role in etiopathogenesis of preeclampsia. The major cause of 

hypertension is the disturbance in intracellular and extracellular ionic concentrations (Baek and Kim, 2021). In 

our study we observed the significant increase in sodium and chloride while potassium was significantly reduced 

(table-2, 4.3 % Inc., 1.3 % Inc. and 17.5% Dec., respectively). This is in accordance to prior studies, that the 

sodium level was increased and potassium was reduced significantly in preeclamptic women (Gamit et al., 2023, 

Uddin et al., 2023). While others reported no difference in sodium levels among normotensive and preeclamptic 

women (Khan et al., 2022). Few researches also reported reduced levels of sodium in preeclamptic women 

(Fatima et al., 2022). 

Demographic variables also play an important role in the development of preeclampsia. We observed 

nonsignificant increase in maternal age while nonsignificant decrease in gestational age in preeclamptic women 

as compared to healthy pregnant women (table-1) in accordance with shafi et al (Shafi et al., 2021). In current 

study we also observed parity in relation to preeclampsia and concluded that preeclampsia risk increases in 

primigravida up to 25.22% while multigravidity reduces its risk (table-1). Multiparity was significantly 

associated with low risk of preeclampsia (Maeda et al., 2021).  This study revealed statistically nonsignificant 

association between maternal education and socioeconomic status with preeclampsia. Preeclampsia affects 

women with lower levels of education more frequently and more severely. Thus, a lack of education and low 

socioeconomic status are thought to increase the risk of preeclampsia. This outcome was attributed to reduced 

access to quality health care and poor compliance to treatment and nutrition. This study supports the findings of 

previous studies, which showed that preeclampsia was more prevalent in mothers with lower levels of education 

and economic conditions (Khader et al., 2018). So Significant association was found between preeclampsia and 

level of education of mothers and their socioeconomic conditions (Mattsson et al., 2022). 

In present research, we observed BMI of pregnant women preconception and during antenatal weight gain, and 

concluded that BMI has no effect on incidence of preeclampsia (table-1, 1.2% Dec). Obesity imposes major 

significant negative effects on pregnancy, directly and indirectly through the associated metabolic dysfunctions 
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and proinflammatory cytokines responsible for pathophysiological mechanism of preeclampsia and 

proinflammatory status like endothelial dysfunction (Abraham and Romani, 2022).  

Hypernatremia is a major characteristic of preeclampsia and plays a major part in elevation of blood pressure 

(Kumar et al., 2020). Disturbed electrolyte and aldosterone fail to maintain expansion of plasma volume, blood 

pressure, placental growth and cause edema and hypertension ultimately developing preeclampsia 

Galectin-13 has nonsignificant negative correlation with sodium and chloride while nonsignificant positive 

correlation with potassium (as shown in table-3).  However, aldosterone is significantly corelated with potassium 

but has nonsignificant correlation with sodium and chloride (as shown in table-3).  

Diet with high salt not only raises blood pressure during pregnancy but also neonates of hypertensive mothers 

are at risk of developing cardiac fibrosis and altered epithelial-mesenchymal transition (Huang et al., 2022). 

Dietary salt reduction is one of the most effective treatments for high blood pressure (Couch et al., 2021).  

 

CONCLUSION 

• In light of our research, we concluded that the reduced levels of Galectin-13 may be responsible for decreased 

levels of aldosterone resulting imbalance of electrolytes and water homeostasis, hence leading to high blood 

pressure, insufficiency of placenta, fetal growth retardation, preeclampsia and eclampsia.  

• By giving agonist of Galectin-13 and Aldosterone early in pregnancy, not only electrolytes and water balance 

is corrected but it might also help in controlling blood pressure, preventing preeclampsia, appropriate 

uteroplacental growth ultimately resulting healthy mother and her child.  

• Also, low salt and healthy diet might help in controlling weight and preventing preeclampsia.  
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