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Abstract  Preeclampsia is a severe disorder of pregnancy characterized by the development of hypertension and 
proteinuria, increased vascular resistance and endothelial dysfunction in the mother, altered placental perfusion and 
restricted fetal growth. There is increased release of soluble growth factor like sFlt 1 from placenta, which decreases 
the availability of Vascular Endothelial Growth Factor(VEGF) receptors and decreases the availability of endothelial 
Nitric Oxide synthase. This inturn decreases the diastolic relaxation and endothelial dysfunction, podocyte injury of 
glomerular cells, increased excretion of podocyte specific proteins in urine leads to proteinuria. Cardiac hypertrophy 
further complicates the heart function. There is a raise in liver function; soluble factor like tyrosine kinase 1 (sFlt 1) 
may cause a disturbance in thyroid hormone function, thus prone to thyroid problem during or after pregnancy. 
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1. Introduction 
Preeclampsia is an idiopathic multisystem disorder 

specific to pregnancy. It is characterized by hypertension 
(Blood pressure > 140/90mmHg), Proteinuria (>= 
300mg/24 hours) and pathologic oedema during gestation 
[1,2]. The risk factors include nulliparity, multifetal 
gestations, obesity, diabetes mellitus, vascular and 
connective tissue disorders like systemic lupus 
erythematosus and anti-phospholipid antibodies, age >35 
years at first pregnancy, smoking. Among the primi 
women the risk of African American women is twice that 
of Caucasian women and the risk is high in Indian and 
Pakistan women [3]. The Placenta is the most central 
organ in the pathogenesis of pre eclampsia, release of 
soluble factors from the ischemic placenta into maternal 
plasma plays a central role in endothelial dysfunction that 
is the most prominent feature of this disease [4]. The 
cause for preeclampsia is not clear but thought to be due 
to excess levels of soluble fms- like tyrosine kinase 1 than 
normal seen during pregnancy [5,6]. The placenta makes 
soluble factor like tyrosine kinase 1 (sFlt 1) in large 
amounts, but circulating mononuclear cells have also been 
shown to be an extra source of sFlt 1 in preeclampsia [7,8]. 
It is associated with increased maternal morbidity and 

mortality. The development of chronic hypertension, 
cardiovascular and renal complications may be seen in 
later part of life in preeclamptic individuals [9]. The 
vasospasm and endothelial injury in multiple organs are 
the results of pre eclampsia. These soluble factors sFlt 1 
decreases or inhibits the binding of Vascular Endothelial 
Growth Factor(VEGF) to its receptors which in turn 
reduces the phosphorylation of endothelial nitricoxide 
synthase (eNOS) leading to endothelial dysfunction [10]. 
The placental secretions are in excess containing factors 
like tyrosine kinase 1 which may contribute to the 
endothelial dysfunction, hypertension, proteinuria [11]. 
During implantation, insufficient placental circulation 
leads to Pregnancy Induced Hypertension (PIH). This poor 
circulation may produce proinflammatory molecules 
which injures, mothers endothelial cells results in 
increased vascular resistance. A functional imbalance in 
Thrombaxane A2 (TXA2) and prostacyclin play a role in 
development of preeclampsia. TXA2 acts via Neurogenin 
– B, downregulates VEGF – mediated signaling [12]. 

In late pregnancy (age> 35) the placenta release 
increased sFlt – 1, decreases VEGF mediated signaling. 
Decreased VEGF activity impairs diastolic relaxation [13). 
Detecting proteinuria is an integral part of the management 
of hypertensive pregnant women and is associated with 
higher rate of maternal and foetal complications among 
hypertensive pregnancies [14]. 
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2. Renal Changes due to Preeclampsia 
The Vascular endothelial growth factor (VEGF) plays a 

critical role in maintenance of normal glomerular 
endothelial integrity. VEGF actions even though 
maintained by protein tyrosine kinase activity, the 
increased sFlt 1 inturn decreases the availability of 
receptors for VEGF. Thus, causes endothelial dysfunction 
[15]. The proteinuria seen in women with preeclampsia is 
due to podocyte injury, and reduced specific podocyte 
protein expression. The urinary excretion of podocyte 
specific proteions (podocalyxin, nphrin & Big – h3) was 
significantly elevated in preeclampsia [16]. 

The reduced renal perfusion and glomerular filtration is 
secondary to renal dysfunction. Soluble endoglin (sEng) is 
another antiangiogenic factor isolated from from placenta 
and blood of women with preeclampsia, it inhibits binding 
of transforming growth factor (TGF) β to its receptors and 
cause down regulation of nitric oxide synthase [17]. The 
combination of raised sFlt 1 and sEng impairs nitric oxide 
generation and activate endothelin signaling pathway [18]. 
It may be due to damage caused by endothelin, a potent 
endogenous vasoconstrictor peptide produced by 
endothelial cells [19]. 

Decreased VEGF 
↓ 

Increased sFlt 1 & sEng 
↓ 

Increased Endothelin 
↓ 

Decreased Nitric oxide levels 
↓ 

Decreased glomerular filtration rate(GFR) 
↓ 

Increased Urea levels in plasma 
↓ 

Increased serum Creatinine levels 
↓ 

Increased serum Uric acid levels 
↓ 

Due to decreased clearance of these substances [20,21,22,23] 
Thus, hyperuricemia of pregnancy is of particular 

interest to obstetrician because of its association with 
preeclampsia [24]. 

3. Cardiovascular Changes due to 
Preclampsia 

The cardiovascular system undergoes a host of changes 
with the development of preeclampsia. The diastolic 
dysfunction was observed more frequently in preeclampsia 
than in normal pregnancy. The diastolic dysfunction may 
lead to ischemic / hypertensive cardiac diseases and is of 
prognostic value in predicting long term cardiovascular 
morbidity [25]. Left ventricular hypertrophy is commonly 
seen in pregnancy due to volume overload which is 
reversible after pregnancy. The hemodynamic changes of 
preeclampsia make these cardiac hypertrophy (CH) 
irreversible. Cardiac hypertrophy is a complex process 
that involve change in the composition of extracellular 
matrix such as fibrosis, changes in contractility and fetal 
gene expression, as well as altered angiogenesis [26]. 

Micro RNAs are non – coding RNAs that regulate gene 
expression by blocking transcription or by repressing 
translation of their target genes [27,28]. Micro RNA plays 
a key role in the development of hypertrophy. miR – 1 & 
miR – 133 that are related to regulate growth genes are 
responsible for cardiac hypertrophy [29,30]. 

The sex hormones especially estrogens has a role in 
cardiac hypertrophy of preeclampsia [31] as estrogen 
levels are raised in late pregnancy. The Ubiquitin Protease 
(UP) enzymes are involved in degradation of misfolded 
protein. In CH there is increased denovo synthesis of 
proteins, there may be misfolding of protein or abnormal 
protein synthesis. Hence UP activity is enhanced to check 
for any misfold or abnormal protein synthesis. In 
preeclampsia also there is enhanced UP activity due to 
pressure overload [32]. 

4. Hepatic Changes due to Preclampsia 
In pre eclampsia there are mild disturbances in liver 

function and histology. However the hepatic complications 
are minor. Liver dysfunction is characterized by 
development of pain in right upper quadrant or epigastric 
pain [33]. The Alkaline phosphatase enzyme (ALP) levels 
are raised during the third trimester of pregnancy, these 
increased ALP has no physiological function and is 
metabolically inert [34]. In pre-eclamptic pregnancy the 
ALP levels were significantly raised than that in non 
pregnant controls [35]. The enzyme Gamma-Glutamyl 
Transpeptidase (GGT) levels are also raised in all 
hypertensive pregnancy [36]. 

5. The Thyroid Hormone Changes due to 
Pre Eclampsia 

The cause of preeclampsia known from experimental 
studies both from humans and animals suggests, excess 
release of anti-angiogenic factors such as soluble fms – 
like tyrosine kinase1 (sFlt -1 / s VEGFR1) from placenta 
to maternal blood. The levels of these sFlt -1 increases 
during last two months of normal pregnancy. There levels 
are very much increased in women with preeclampsia. In 
normal pregnancy there is increased Thyroid stimulating 
hormone (TSH) due to raised human chorionic 
gonadotropin (hCG) concentration [37]. But in pre 
eclampsia the raised TSH is not due to change in hCG but 
the raised TSH is directly related to the circulating levels 
of sFlt -1 concentrations. This suggests that the effect of 
pre eclampsia on thyroid function is mediated by sFlt -1 
[38]. These sFlt -1 acts by inhibiting Vascular Endothelial 
Growth Factor (VEGF) and placental growth factor 
signaling [39,40]. The renal podocytes require constitutive 
expression of VEGF for health and function. The reduced 
level of VEGF makes the endothelium of glomerular 
capillaries to be fenestrated [41] and may lead to 
proteinuria of preeclampsia. Thyroid capillaries also have 
a fenestrated epithelium [42], which in turn increases the 
secretion of TSH concentrations. Thus, high levels of 
exposure to sFlt -1 as in preeclampsia may be associated 
with increased risk for reduced thyroid function during 
and after pregnancy. 
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6. Conclusion 
Thus, preeclampsia has to be carefully monitored as it 

may contribute to complications both to mother and fetus. 
Genetic causes, hypothyroid conditions, liver and kidney 
function, cardiovascular functions are to be regularly 
checked not only during pregnancy but also after delivery 
to reduce the resultant morbidity and mortality. 
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