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B
ACKGROUND: Maternal circulating leptin, 

placental leptin gene expression, and protein levels 

are increased in preeclampsia as compared with 

those in normal pregnancy. Increased serum leptin levels in 

preeclampsia which correspond with increased gestational 

age can be used independently or with other parameters as a 

marker for the severity of preeclampsia. The advantages of 

this examination in identifying preeclampsia severity are its 

simplicity, fast result, low cost, and applicability. 

METHODS: A cross-sectional study was conducted in 

delivery room, polyclinic of Dr. M. Djamil Hospital, and 

Biomedical Laboratories of Medical Faculty of Andalas 

University from December 2013 to April 2014. The samples 

were collected from 68 women with singleton pregnancy in 

their third trimester (>28 weeks) presenting to the polyclinic 

Abstract
and the delivery room of Dr. M. Djamil hospital. Differences 

in maternal serum leptin between preeclampsia and normal 

pregnancy were determined using t-test and Wilcoxon test 

for data with and without normal distribution, respectively, 

where p<0.05 indicating a signiicant results.

RESULTS: The mean maternal serum leptin levels in normal 

pregnancy and preeclampsia were 1588.7964 ± 8.01074 

ng/mL and 1608.1725 ± 6.69579 ng/mL, respectively. 
Thus, there is a statistically signiicant difference in mean 
maternal serum leptin levels between the  normal pregnancy 

and preeclampsia (p<0.05).

CONCLUSION: There are signiicant differences in 
maternal serum leptin levels between women with normal 

pregnancy and preeclampsia.
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Introduction

Preeclampsia is a form of hypertension complicating 

2-8% of all pregnancy worldwide, and plays a major role 

in intrauterine growth restriction, premature delivery, 

as well as maternal and fetal morbidity and mortality. 

Preeclampsia is believed to develop during early pregnancy 

and eventually manifest as endothelial dysfunction and/
or vascular dysfunction which leads to hypertension.(1,2) 

Preeclampsia is a condition which could progress rapidly 

and characterized by increased blood pressure, edema, 

and proteinuria. When undetected, preeclampsia may turn 

into eclampsia which is one of the causes of maternal and 

fetal morbidity and mortality, and contributes for 13% of 

all maternal death worldwide.(2) In Indonesia preeclampsia 
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and eclampsia are responsible for 30-40% of perinatal 

deaths.(3) A study in 2002 in Dr. M. Djamil Hospital located 

in Padang,  showed that the prevalence for preeclampsia and 

eclampsia were 5.5% and 0.88%, respectively. From those 

5.5% of severe preeclampsia cases, 65% occurred in term 

pregnancy.(4) Data for severe preeclampsia patients in Dr. 

M. Djamil Hospital revealed that there were 27 patients in 

2008, and it increased almost 3 folds (70 patients) in 2009. 

In 2010, pregnant patients with gestosis complication were 

176 patients, 140 patients of those had severe preeclampsia 

and 36 patients had eclampsia. From 140 patients who had 

severe preeclampsia, 3 patients evolved into disseminated 

intravascular coagulation (DIC) and 2 patients developed 

stroke.(5) In 2011, 137 patients had severe preeclampsia and 

24 patients had eclampsia. In 2012, 158 patients had severe 

preeclampsia and 73 patients had eclampsia, which means 

there is approximately 11.4% increase from the previous 

year.(5) Therefore early concern is necessary for pregnant 

women with this condition.(6,7)

 Leptin is a peptide hormone that is synthesized 

from adipose tissue and represents a product from obesity 

gene found in human and rodent.(8,9) Being secreted 

predominantly from white adipose tissue, leptin is also 

synthesized in several non-adipose tissue including 

trophoblast of human placenta. Leptin generally acts as 

a factor for the feeling of satiation from fat cells, which 

are involved in regulation of food intake and energy 

consumption. Recent study showed that leptin has a wide 

variation in its biologic effect on neuroendocrine and 

reproductive function.(10) Leptin stimulate inlammatory 
response via proinlammatory cytokine induction in placenta 
and adipose tissue. Leptin also induced lipid peroxidation in 

human endothelial cell culture, and thus leptin is thought to 

facilitate atherogenesis in preeclampsia.(11)

 Placental leptin is stimulated by hypoxia, which is 

increased in eclampsia and may affect the fetal outcome. 

The level of mRNA leptin and protein in adipose tissue and 

placenta is positively correlated with body fat and the size 

of adiposity. Therefore, obese individuals have higher leptin 

mRNA and protein level than non-obese individuals. For 

example, leptin in non-pregnant normal women decreases 

during fasting, which indicates that leptin has negative 

correlation with body fat decrease. Meanwhile leptin 

mRNA and protein increase several hours following food 

consumption. This nutritional effect is mediated at least 

partly by insulin, as seen in direct stimulation by leptin 

synthesis and release when adipocyte is preserved by 

Methods

insulin. In human and rodent, increased postprandial leptin 

corresponds to the peak of insulin secretion. On the other 

hand, insulin deiciency may result in rapid decrease of 
protein and mRNA leptin.(12)

 Circulating maternal leptin, placental leptin gene 

expression and protein level are increased in preeclampsia 

as compared to those in normal pregnancy.(13) In normal 

pregnancy, serum leptin concentration increases with the 

increase of maternal body weight and is negatively correlated 

with maternal body height, but is not inluenced with 
other maternal factors such as age, race, parity, smoking, 

or contraception method. In previous study, circulating 

maternal leptin concentration was reported to increase in 

preeclampsia.(14) Severe preeclampsia is correlated with 

abnormal trophoblast invasion that results in blood low 
alteration in subplacental artery, increased placental blood 

low and umbilical artery resistance as well as fetal growth 
retardation.(15) It can be concluded that placental hypoxia 

in severe preeclampsia will induce an increase in leptin 

level and this increament may occur prior to the clinical 

onset of the disease. The increased plasma leptin level in 

preeclampsia in association with gestational age can be 

used independently or with other parameter as a marker 

for preeclampsia severity.(16) The other beneits of this 
leptin examination are its simplicity, fast result in detecting 

preeclampsia severity, affordability and applicability.

 Therefore, in present study we would like to investigate 

the differences between the increase of maternal serum 

leptin level in normal pregnancy and that in preeclampsia.

We conducted a cross sectional study to identify the 

difference between maternal serum leptin level in 

preeclampsia and that in normal pregnancy. The study was 

conducted in delivery room and polyclinic of Dr. M. Djamil 

Hospital as well as Biomedical Laboratory of Medical 

Faculty of Andalas University. The study was performed 

from December 2013 until April 2014. The inclusion 

criteria include a singleton pregnancy in third trimester (>28 

weeks) and agreement to take part in the study. Whereas 

the exclusion criteria include chronic hypertension, diabetes 

mellitus, chronic liver disease, chronic kidney disease, 

multiple pregnancy, and acute infectious disease.

 Venous blood was drawn up to 3 cc without 

anticoagulant, transferred to a vacutainer tube and 
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centrifuged for approximately 15 minutes at 1000 round 

per minute (rpm) to obtain its serum. Leptin concentration 

was then quantiied with xMark™ Microplate Absorbance 
Spectrophotometer (Bio-Rad, Hercules, CA, USA). The 

statistical analysis used to identify the difference between 

maternal serum leptin level in third trimester pregnancy 

(>28 weeks) in preeclampsia and normal pregnancy is t-test 

for data with normal distribution and Wilcoxon test for data 

without normal distribution.

We conducted a study to identify the difference of leptin level 

between women with normal pregnancy and preeclampsia 

in third trimester pregnancy. The total number of women 

included was 68, which were divided into 2 groups: 34 

normal pregnant and 34 preeclamptic women.

Sample Characteristic

Sample characteristic of 68 samples, based on age, gestational 

age, parity, body mass index (BMI), and birth weight was 

shown in Table 1. Based on the age of respondents with 

normal pregnancy, the average was 30.1471 ± 5.86273 years 

old. Meanwhile the average age of  preeclamptic women 

was 30.8529 ± 7.42287 years old. There was no signiicant 
difference for age distribution in both groups (p>0.05). 

 Sample characteristic of this study based on the BMI 

of normal pregnant women has the average value of 22.7294 

± 2.92943 kg/m2. In preeclamptic women, the average 

Results

Table 1. Sample Characteristic of the Study.

value was 23.4209 ± 3.28739 kg/m2. There was no 
signiicant difference statistically in the BMI distribution 
between the two groups (p>0.05). Sample characteristic 

based on parity for nulliparous normal pregnant women was 

13 (38.2%) which is higher than 12 (35.3%) nulliparous 

preeclamptic women from the total sample of 25 (36.8%) 

nulliparous pregnant women. However, there were 21 

(61.8%) multiparous normal pregnant women as compared 

to 22 (64.7%) multiparous preeclamptic women from a total 

sample of 43 (63.2%) multiparous pregnant women. There 

was no signiicant difference in parity distribution (p>0.05).

Sample characteristic of the study based on gestational age 

showed that there were 6 (17.6%) preterm normal pregnant 

women as compared to 11 (32.4%) preterm preeclamptic 

women from a total of 17 (25%) preterm pregnant women. 

On the other hand, there were 28 (82.4%) term normal 

pregnant women and 23 (67.6%) term preeclamptic women 

from a total sample of 51 term pregnant women. There 

were no signiicant statistic difference in the distribution of 
gestational age (p>0.05).

 Sample characteristic of the study based on birth 

weight was 3059.8235 ± 427.22058 gram in normal 

pregnant women and 2591.1765 ± 890.98776 gram in 

preeclamptic women. There was a signiicant difference in 
the distribution of birth weight (p<0.05).

The Difference in maternal serum leptin level between 

preeclampsia and normal pregnancy

As described in Table 2, there was difference in maternal 

serum leptin level between preeclampsia and normal 

Normal 

(n=34)

Preeclampsia

( n=34)
Total p

Age 

(years old)
30.1471 ± 5.86273 30.8529 ± 7.42287 0.665

BMI

(Kg/M2)
22.7294 ± 2.92943 23.4209 ± 3.28739 0.363

Nulliparous 13 (38.2%) 12 (35.3%) 25 (36.8%)

Multiparous 21 (61.8%) 22 (64.7%) 43 (63.2%)

Preterm 6 (17.6%) 11 (32.4%) 17 (25%)

Term 28 (82.4%) 23 (67.6%) 51 (75%) 0.262

Birth Weight 

(gram)
3059.8235 ± 427.22058 2591.1765 ± 890.98776 0.007

1.000Parity

Gestational Age
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pregnancy, in which the mean level of maternal serum leptin 

in normal pregnancy and preeclampsia were 1588.7964 ± 

8.01074 ng/mL and 1608.1725 ± 6.69579 ng/m, respectively. 
The mean level of maternal serum leptin level was therefore 

statistically different between preeclampsia and normal 

pregnancy (p<0.05).

Normal 

(n=34)

Preeclampsia

( n=34)
p

Leptin 

(ng/mL)
1588.7964 ± 8.01074 1608.1725 ± 6.69579 0.0000

Table 2. Maternal Serum Leptin Level in Preeclampsia and Normal 

Pregnancy.

with the study conducted by Sumawan, et al. (19), there 

was no signiicant correlation between maternal leptin 
level and birth weight. Factors that inluenced this result 
were the difference in the number, characteristic, selection 

criteria for subjects and BMI. In the study conducted by 

Mise, et al. (20), hypoxia and placental insuficiency was 
found to increase leptin level and may indicate hypothetical 

correlation between the increase of placental leptin secretion 

and the fetal growth retardation in severe preeclampsia. 

Placental insuficiency could lead to the increase of 
placental leptin production and suppression of fetal growth. 

Hyperleptinemia correlates with fetal growth retardation. 

Placental hypoperfusion could also result in local hypoxia 

that may increase leptin gene expression in placenta. There 

is possibility that the increase of leptin level in maternal 

circulation exacerbates hypertension since leptin activates 

sympathetic nerve system and stimulates catecholamine 

secretion. Therefore, maternal leptin level may describe 

fetoplacental condition in pregnancy with fetal growth 

disorder.

 The results of this study showed that maternal serum 

leptin level in preeclampsia increased signiicantly as 
compared to that in normal pregnancy which is in accordance 

with previous conducted studies.(19) Some other studies, 

however, showed different results in which there was a 

decrease or constant leptin level in preeclampsia.(21) Several 

other studies showed similar results with this study such as 

those conducted by Mise, et al. (20) and Khosrowbeygi, et 

al. (22), where they found a signiicant increase in maternal 
serum leptin level in preeclamptic women as compared 

to normal pregnant women.(22) Mumtaz, et al., found a 

signiicant increase in leptin level in preeclampsia which 
was positively correlated with gestational age.(8) Similar 

indings were also found by Salimi, et al., where there was 

a signiicant increase in leptin level in preeclamptic women 

There was no correlation in BMI between preeclampsia and 

normal pregnancy, which is probably due to similar BMI 

range of the samples in this study. There was extreme value 

obtained from sample number 64 with BMI 35 kg/m2 in 
preeclamptic women. Since underweight samples  were 

not excluded, this allow the extreme value to appear. In 

the study conducted by Noureldeen, et al. (17), there were 

no signiicant changes in circulating leptin level between 
normal and obese preeclamptic women. However, there 

was signiicant increase in leptin concentration of women 
with normal pregnancy and high BMI. This result might 

be associated with mobilization of maternal fat storage 

to increase availability and to support fat substrate intake 

transplacentally.(17) Salimi, et al. (18) conducted a study 

and found that there were correlation between leptin and 

BMI in normal pregnant women but not in preeclamptic 

women.(18)

 There was a signiicant difference in birth weight 
between normal pregnant women and preeclamptic women. 

However, there were two extreme values. The irst was a 
normal pregnancy that had body weight larger than its 

gestational age. This was resulted by gestational diabetes 

that should be tested for fetal blood glucose as well as 

maternal oral glucose tolerance to exclude the possibility 

of gestational diabetes. The second extreme value was 

obtained from normal pregnant women with preterm 

gestational age of 32-34 weeks, those who had premature 

labor with appropriate gestational age babies. In accordance 

Discussion
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as compared to normal pregnant women, and this increase 

had direct correlation with the severity of preeclampsia as 

compared to adiponektin.(18) 

 In normal pregnancy, trophoblastic cells is the main 

source of leptin production. In situation where uteroplacental 

low is confronted with stress, leptin will be produced in 
a plenty amount. A study conducted by Bi, et al. showed 

a strong evidence that placenta may play a role in leptin 

concentration increase during pregnancy.(23) This negative 

feedback will rise leptin level which increases nutrition 

intake in placenta that has poor perfusion in preeclampsia.

(24)

 In this study, there was a dificulty in sample storing 
and transfer, because blood drawing and processing was 

conducted in two different places. This could inluence 
leptin result due to lysis of some samples during storing and 

transferring. Variation in BMI characteristic of sample could 

be a confounding factor and thus, BMI should be included 

as exclusion criteria in sample selection for this study.
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