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Background: The present study was designed to compare the serum leptin levels in normal 
pregnancies with those pregnancies which are complicated by pre-eclampsia and to investigate the 
possibility of leptin being a marker of severity of pre-eclampsia. Methods: This was a comparative 
cross-sectional study, conducted at the Department of Gynaecology and Obstetric, Jinnah Postgraduate 
Medical Centre (JPMC), Karachi. For this purpose 45 primigravidas with normal pregnancy and 45 
primigravidas with pre-eclamptic pregnancy were selected who were in their third trimester All the 
subjects were of the same maternal age, gestational age, height and weight. Serum leptin levels were 
determined by immunoenzymometric assay. Results: The study included 90 patients, divided into two 
groups. The serum leptin levels were found to be elevated in pre-eclamptic group as compared to 
normal pregnancy. When comparison was made on the basis of severity of pre-eclampsia, the serum 
leptin levels were found to be increased in severe group as compared to mild group. Conclusion: From 
this study it was concluded that the levels of serum leptin were higher in pre-eclamptic group when 
compared to controls during the third trimester of pregnancy indicating the possible role of leptin in the 
pathogenesis of pre-eclampsia. Also the elevated level of leptin may help in the prediction of the 
disease and may serve as a marker of severity of pre-eclampsia.  
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INTRODUCTION 
Pre-eclampsia (PE), a syndrome of pregnant women, is 
one of the leading causes of maternal and foetal 
morbidity and mortality.1 In PE, there is development of 
hypertension and proteinuria after 20 weeks of gestation 
in a previously normotensive, non-proteinuric pregnant 
women.2 According to International Society for the 
study hypertension, it is defined as blood pressure 
≥140∕90 mmHg on 2 separate occasions 4hrs apart or a 
single recording of a diastolic blood pressure of 
110mmHg, in association with proteinuria ≥2+ on 
dipstick testing.3 The clinical course of the disease is 
progressive and is characterized by continuous 
deterioration that is ultimately stopped only after 
delivery.4 Pre-eclampsia is characterized by widespread 
endothelial damage and dysfunction throughout the 
maternal circulation, resulting in classic manifestation of 
hypertension caused by vasoconstriction, proteinuria 
caused by glomerular damage and oedema caused by 
increased vascular permeability.3 Oedema is a non-
specific sign of pre-eclampsia because it occurs in 35% 
of normotensive patients. Rapid weight gain of 5 pounds 
or more in 1 week is considered a warning sign.5 During 
normal pregnancy, production of prostacyclin and 
thromboxane A2 (TxA2) increases. Prostacyclin is a 
potent vasodilator and antiplatelet aggregate. TxA2 is a 
vasoconstrictor and platelet aggregator. In PE, the ratio 
of TxA2 to prostacyclin is increased which may increase 
the vascular tone and elevate the blood pressure.6 In PE 
endothelial dysfunction may be the common final 
pathway linking upstream metabolic perturbances to the 
clinical manifestations. The pathophysiological findings 
include reduced organ perfusion due to vasoconstriction 

accompanied by reduced plasma volume, activation of 
coagulation cascade, increased responsiveness to 
circulating pressor agents like adrenaline, nor-
adrenaline, Angiotensin-II.7   

Leptin, a 16Kda non-glycosylated 
polypeptide product of obese(Ob) gene, is mainly 
produced and secreted by fat cells in proportion to fat 
mass.8 The gene encodes 167 amino acids which is 
located on the long arm of chromosome.7,9 It seems 
likely that placenta plays a role in increasing the 
maternal plasma leptin concentrations during 
pregnancy. The leptin concentration is increased in 
blood of women with PE compared with matched 
group of normal pregnant women.10 Cross-sectional 
studies suggest that leptin concentration peaks in the 
second trimester and remains elevated until 
parturition.11 

In PE, the maternal plasma leptin 
concentrations are increased possibly because of 
augmented placental production of hormones under 
hypoxic condition.12 There is also evidence that 
inflammatory mediators increase plasma leptin 
concentration13 and cytokines produced by monocyte/ 
macrophage (interleukin (IL)-1α, IL-β, IL-δ and 
tumour necrosis factor (TNF-α) and by T-cells (IL-2, 
interferon (IFN)γ, IL-4, IL-6, IL-10) may be 
associated with PE.14,15 It has also been demonstrated 
that leptin increases in situations associated with 
higher levels of cytokines as in women with PE.16 It 
is plausible that elevated leptin levels in maternal 
circulation may aggravate hypertension, as leptin 
activates the sympathetic nervous system and 
stimulate catecholamine secretion.17 
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MATERIAL AND METHODS 
This was a comparative cross-sectional study, 
conducted at the department of Gynaecology and 
Obstetric, JPMC. This study was performed on 90 
pregnant women of age ranging between 16–32 years 
and gestational age between 28–38 weeks. Only 
primigravidas with singleton pregnancies were 
included. 
Inclusion Criteria 
 45 normotensive primigravidas with singleton 

pregnancy in their third trimester. 
 45 pre-eclamptic primigravidas with singleton 

pregnancy in their third trimester. 
Exclusion Criteria 
It was strictly observed and includes the following 
 Pre-existing chronic hypertension 
 Pre-existing diabetes mellitus 
 Gestational diabetes 
 Any chronic renal disease 

All the subjects were briefed about the 
nature of the study and an informed consent was 
taken from all the recruits. 

The arterial blood pressure was measured 
using a simple mercury sphygmomanometer on right 
arm in a comfortable sitting position after 10 minutes 
of rest. 

To perform dipstick urine analysis, multistix 
URS-10 test strips were used. 

The blood samples were collected 
under strict aseptic measures. Each sample 
was labelled with patient’s name and 
identification number. Samples were 
analyzed in one run at the end of the study. 
Serum leptin was determined by 
immunoenzymometric assay. Data was 
analysed using SPSS 10.0. 

RESULTS                                                                          
In this study, 90 patients were analysed. Among   
which   45    were       normotensive primigravidas 
and 45 were pre-eclamptic primigravidas. Out of 45 
pre-eclamptics, 28 were with mild PE and 17 were 
having severe PE. Results are summarized in tables 
1–4. Maternal serum leptin levels were significantly 
higher (p<0.001) in pre-eclamptic group 62.1±23.8 
than in control group26.8±6.47 (Table-1). According 
to the severity of PE, the serum leptin levels were 
found to be statistically higher (p<0.001) in severe 
group 85.7±13.3 than in mild group 47.7±15.9 
(Table-2). Serum leptin levels were also determined 
according to the level of proteinuria. Proteinuria of 
1+ and 2+ were not found to be significant in relation 
to leptin but proteinuria of 3+ was found to be 

significantly associated (p<0.001) with serum leptin 
86.1±5.58 (Table-3).When correlation coefficient 
was calculated between serum leptin and systolic and 
diastolic blood pressure in both the control and PE 
group, a significant positive correlation (r=0.69 & 
r=0.76) (p<0.01) was found between serum leptin and 
systolic and diastolic blood pressure in pre-eclamptic 
group as compared to control (Table-4). 

Table-1: Serum leptin levels in normal pregnant 
women (controls) and in pre-eclamptic 

Group A 
Control 

Group B Pre-
eclamptic 

(n=45) (n=45) 
Variables Mean±SD Mean ±SD 
Serum leptin (ng/ml) 26.8± 6.47 62.1± 23.8* 

n= Number of subjects. *p<0.001 when compared to control. 

Table-2: Serum leptin levels according to severity 
of pre-eclamptics 

Pre-eclamptics (n=45) 
Severe (n=17) Mild (n=28) 

Variables Mean±S.D Mean±S.D 
Serum leptin (ng/ml) 85.7±13.3* 47.7±15.9 

*p<0.001 when compared to control. 

Table-3: Serum leptin level according to proteinuria 
in pre-eclampsia 

Serum Leptin (ηg/ml) in Pre-
eclampsia (n=45) 

Proteinuria 
No. of 
subject Mean±SD 

1+ 18 52.1±4.23 
2 + 13 52.0±5.56 
3 + 11 86.1±5.58* 
4 + 3 77.6±13.38 

*Significantly higher as compared to 1+ and 2+ (p<0.001) 

Table-4: Correlation between blood pressure vs 
serum leptin in normal pregnant women 

(controls) and in pre-eclamptics 
Group A 
(control 

Group B (Pre-
eclamptic) 

(n=45) (n=45) Blood pressure 
(mmHg) Serum leptin Serum leptin 
Systolic r= -0.14 r= 0.69* 
Diastolic r= -0.02 r= 0.76* 

*p<0.01 statistically significant 
DISCUSSION 
PE is a pregnancy complication caused by factors 
released from a dysfunctional placenta.18 Delivery of 
the placenta results in clinical resolution and placenta 
is viewed as the essential organ in the development of 
PE.19 There is a possibility that leptin like several 
other placentally derived substances (e.g., Steroids, 
hormones, eiconasoids and cytokines) may be 
involved in the pathogenesis of PE.20 

In a longitudinal study done by Anim-
Nyame in 2000, it was found that plasma leptin 
concentrations were increased in established PE and 
reported for the first time that leptin concentrations 
were elevated before PE clinically evident.21 
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Similarly Hytinantti  in 2000 also reported that PE 
was associated with increased leptin concentration 
and that PE is an independent determinant of leptin 
levels.22 Under these circumstances, the current study 
was undertaken to compare and confirm the reported 
increase in serum leptin in PE and also to investigate 
the possibility of serum leptin being a marker of 
severity of PE. 

The results of our study suggest that in pre-
eclamptic patient in the third trimester of pregnancy, 
the levels of serum leptin are found to be elevated 
when compared to women with normal normotensive 
pregnancies. These findings are in agreement with 
the study done by Haugen19, Kocyigit23 and Sebiha 
Ozkan24, who studied leptin levels in PE. Moreover, 
the PE group in our study was divided in itself as 
mild and severe PE and the values of serum leptin 
were compared. Highly significant difference was 
found between two groups which was in concordant 
with the results of Atamer.17 We also relate serum 
leptin levels with proteinuria and found that as the 
protein increases, the leptin level also increases 
significantly. There could be several possible causes 
for elevated leptin levels. 

Impaired renal function is a 
pathophysiological component of pre-eclampsia and 
the measured increase in plasma leptin concentration 
may reflect reduced renal clearance.24Also high leptin 
levels may be due to the possible haemoconcentration 
in pre-eclampsia caused by association of pre-
eclampsia with reduced plasma volume.10 

It has been suggested that BMI was 
responsible for the increase in maternal levels in pre-
eclamptic women in several studies since adipose 
tissue is a source of leptin.12,25,26 In pregnancy 
however, the body mass index does not accurately 
reflect fat accrual because the fetus, the placenta, the 
amniotic fluid, increase plasma volume and available 
degree of extravascular fluid accumulation all 
increase maternal weight.10 

Placental ischemia also explains rapid 
increase in leptin concentration during late third 
trimester in PE. Placental hypoperfusion produces 
local hypoxia which consequently augments leptin 
gene expression in the placenta12. Finally there is 
evidence that inflammatory mediators increase plasma 
leptin concentration and in pre-eclampsia circulating 
concentration of the inflammatory cytokines such as 
TNF-α and IL-6 are increased.27 Thus, there are 
several possible explanations for higher leptin 
concentrations in pregnancies complicated by pre-
eclampsia. The exact mechanism underlying the 
increase in circulating leptin concentration in pre-
eclampsia awaits further clarification.  

CONCLUSION    
From this comparative cross-sectional study, it is 
concluded that     
 The levels of serum leptin are higher in 

established pre-eclampsia when compared to 
normotensive pregnant women and may 
contribute to endothelial dysfunction involved in 
the pathogenesis of pre-eclampsia. 

 Also the increased levels of leptin in severe pre-
eclamptic as compared to mild pre-eclamptics 
helps us to prove our point that leptin may serve 
as a marker of severity of pre-eclampsia. 

 The cross-sectional design of this study prevents 
us from drawing conclusion as to what causes 
elevated leptin levels during pre-eclampsia. Our 
focus was to monitor the leptin concentration 
during pre-eclampsia as it may help in the 
prediction of the disease but the functional 
significance is still unclear. 

 The mechanism responsible for this increase and 
the role played by leptin in the development of 
pre-eclampsia requires further study. 

SUGGESTION 
Determination of leptin levels during early pregnancy 
may prove useful as elevated leptin concentrations 
were observed even before the pre-eclampsia is 
clinically evident. It is therefore helpful in indicating 
the severity of disease in pregnancies destined to 
become complicated by pre-eclampsia. Thus leptin 
assay in early pregnancy will guide the clinician to 
take appropriate management steps for those patients 
who are at a risk of developing pre-eclampsia. 
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