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Serum Leptin Level in Severe Preeclampsia
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Abstract

Background Preeclampsia is a major cause of maternal morbidity and mortality with unknown aetiology. Placental
hypoperfusion and diffuse endothelial cell injury are considered the central pathological process. Many
adipocyte hormones like leptin play an important role in the inflammatory and atherosclerotic process
and may be used as a marker for preeclampsia.

Objective To find the role of serum leptin measurement in pregnant women as a marker of preeclampsia.

Methods Seventy six primigravida women in their 3" trimester of pregnancy were studied; 44 of them with severe
preeclampsia, while the other 32 women with normal blood pressure without any history of previous
diseases. Blood samples were taken for serum leptin, uric acid and creatinine levels, urine samples were
collected for albumin. Serum leptin level was measured by ELISA kits.

Result Serum leptin and uric acid levels but not the creatinine was different in eclamptic group than control
group. Mean age, height and weight were not different between the two groups. The systolic and
diastolic blood pressures were also different between the two groups. 26 cases (59.1%) had proteinuria
of 3+ albumin and 18 cases (40.9%) with 4+.

Conclusion  Elevated serum leptin level can be used as a marker in the assessment of preeclampsia.
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Introduction initial pathological changes begin in the late first

reeclampsia is a systemic disease

characterized by hypertension and

proteinuria; and it continues to be an
important cause of maternal morbidity and
mortality. The cause is not yet clear; it includes
immunological, genetic, environmental and
placental abnormality. The final result of all of
these is endothelial dysfunction, characteristic of
preeclampsia @ Preeclampsia refers to the
onset of hypertension and proteinuria after 20
weeks of gestation in a previously normotensive
woman.
The clinical manifestations of preeclampsia can
appear anytime from the second trimester to
the first few weeks postpartum; however, the

trimester and consist of abnormal remodeling of
the spiral arteries @) Because the only cure is
delivery, preeclampsia is associated with a high
maternal and neonatal morbidity and mortality,
so preeclampsia is believed to account for 15%
of premature delivery and 17.6% of maternal
death worldwide ©. Preeclampsia is the 3"
leading cause of maternal mortality and can
complicate 3-14% of all pregnancies 58 The
(dis)ease is mild in 75% of cases and severe in 25%
7-9

A good test for predicting women who will
develop preeclampsia should be simple, rapid,
noninvasive, inexpensive, and easy to perform
and should not expose the patient to discomfort




or risk. Ideally, it should provide an opportunity
for intervention to prevent development of the
disease, or at least result in better maternal
and/or fetal outcomes (10),

Leptin (from the Greek "leptos"; meaning thin) is
a protein hormone with important effects in
regulating body weight, metabolism and
reproductive functions M The protein has 167
amino acid sequence containing one disulphide
bond, it's molecular weight is about 16 KDs and
has four helix bundle with one very short strand
segment and two relative intermitting loops *2.
In pregnant women, leptin is synthesized in and
secreted from placental trophoblast into
maternal circulation at a considerable amount
comparable with those in non pregnant woman
13 Leptin is also produced by a culture of
human choriocarcinoma cell line. Plasma leptin
level is also markedly elevated in patient with
Hydatidiform mole and choriocarcinoma,
indicating  that gestational trophoblastic
neoplasms are leptin producing tumors. It has
been demonstrated that placental production of
leptin is augmented in women with severe
preeclampsia a4

Ouyang et al. @5 did a case control study
between women with severe preeclampsia and
normotensive women regarding serum leptin
and found a significant elevation of serum leptin
in women with severe preeclampsia. This finding
pointed to the importance of leptin in the
pathophysiology of preeclampsia and their
involvement in the pathogenesis of the disease.
As leptin causes oxidative stress in endothelial
cells and has a calcifying effect on these cells, it

has been suggested that Ileptin promote
atherogenesis.
So, in pregnancy induced hypertension,

placental ischemia is responsible for increased
leptin level with increase in the inflammatory
cytokines such as TNF alpha and IL-6 18 The aim
of this work is to study the correlation between
serum Leptin and severe preeclampsia.

Methods
This cross-sectional age-control study was done
in the Department of Obstetrics and
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Gynecology/Baghdad Teaching Hospital-Medical
City during the period from January 2010 to
August 2010. A total number of 76 primipara in

their third trimester where included in this
study. Women with preexisting chronic
hypertension, Diabetes mellitus, multiple

pregnancies, chronic renal disease, chronic liver
disease, and those with history of hyperuricemia
were excluded from the study.

After taking detailed obstetrical and medical
history 32 patients were having normal blood
pressure without any history of prior
hospitalization; while other 44 patients were
presented with severe hypertension; diagnosed
as systolic blood pressure of 160 mmHg and
more and diastolic blood pressure of 110 mmHg
and more, with a marked proteinuria on dipstick
test in a random urine samples. After counseling
and affordability of investigation, their blood
samples were drawn for serum creatinine and
uric acid.

Other samples were collected to obtain and
clarify sera. Those samples were left to stand at
room temperature for at least 30 minutes to
allow the blood to clot, then centrifuged for 5
minutes, frozen at (-20 °C) and kept there
without thawing till the day of testing. Then,
serum leptin was measured using ELISA
sandwich kits with the range of the assay from 0
to 100 ng/dl, also urine samples were taken for
proteinuria by dipstick.

Results

Table 1a & b show that there was no statistically
significant differences regarding body mass
index between the two groups, while there were
statistically significant differences regarding
systolic and diastolic blood pressure (P <
0.0001). Their albumin in urine dipsticks on
random urine samples show proteinuria in all
cases of severe PET group (100%), while it was
nil in all cases of the control group (100%).

There is statistically significant difference
regarding serum leptin and serum uric acid
between the two groups (P = 0.0001) While
serum creatinine show meantSD of 0.92 + 0.18
in the severe PET group which is the upper
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normal value, and of 0.86 + 0.15 in the controls  group (r = 0.511). In addition, there was
group which shows no statistical significant correlation between serum leptin and serum
difference between them (Table 2). creatinine in the severe PET group (r = 0.724).

Table 3 shows the correlation between serum
leptin and serum uric acid in the severe PET

Table 1a. The Demographic Criteria of Patients with Severe Preeclampsia and the Control Group

Parameter Control group

Age (years) 23.95+3.24 23.78 £3.23

BMI (Kg/m2) 30.33+4.64 30.23+4.96
Blood Pressure (mmHg) Systolic BP 171.59+14.3 111.72 + 7.68*
Diastolic BP 119.55 + 8.88 68.44 + 7.98*

* = P<0.0001

Table 1b. The Demographic Criteria of Patients with Severe Preeclampsia and the Control Group

PET Control
Parameter Number % Number %
<20 6 13.6 5 15.6
Age (years) 20-24 18 40.9 13 40.6
25-29 20 45.5 14 43.8
Nil - - 32 100
. + - - - -
Albumin +++ 26 59.1 - -
++++ 18 40.9 - -

Table 2. The distribution of Serum Leptin, Creatinine and uric acid in Severe Preeclamtic Group and
the Control group

Control group

Parameter

MeanSD MeanSD Range
Leptin (ng/dl) 73.65 +38.13 7.0-140.0 23.08 +13.87 6.9 - 48.0*
Creatinine (mg/dl) 0.92+0.18 0.7-1.3 0.86 +0.15 0.7-1.1
Uric acid (mg/dl) 5.53+0.95 3.7-7.0 3.85+0.86 3.0-6.0*
* = P<0.0001

Table 3. The Correlations of Serum Leptin with Different Parameters in Both Control and PET Group

Leptin (ng/dl)

Parameter Control Level of Significance
0.604 0.451 r
Age (years) 0.0001 0.002 P
0.801 0.098 r
BMI (Kg/m”) 0.0001 0.527 P
_ 0.016 0.267 r
Systolic BP (mmHg) 0.931 0.079 P
Diastolic BP (mmHg) gigé gg;g ;’
- 0.258 0.511 r
Uric acid (mg/dl) 0.154 0.0001 P
. 0.397 0.724 r
Creatinine (mg/dl) 0.024 0.0001 P




Discussion

Our study shows that all patients with severe
preeclampsia have upper normal creatinine level
which may indicate that the patient start to have
a defect in glomerular function; in that the
serum creatinine level still does not exceed
upper normal level, and this may explain why
there is accumulation of serum uric acid and
leptin which depend on glomerular filtration in
spite of normal creatinine level.

This may be due to high sensitivity of leptin and
uric acid to the early changes in glomerular
function than serum creatinine (15), so leptin can
be used possibly as an indicator of severity of
preeclampsia, which indicates that the patient
started to have affected glomerular filteration by
severe preeclampsia. This is in agreement with
the study done by Laivuori et al. (17), where they
explain that as leptin is eliminated mainly
through the kidney and preeclampsia can be
accompanied at least by histological renal
changes *®. The correlation between serum
leptin, serum creatinine and serum uric acid
suggest an association, either direct or indirect,
between elevated serum leptin and renal
changes in preeclampsia. Finally it could be
concluded that elevated serum leptin level can
be used as a marker in the assessment of severe
preeclampsia.

References

1. Ozkan S, Erel CT, Madazli R, et al. Serum leptin levels in
hypertensive disorder of pregnancy. Eur J Obstet
Reprod Biol. 2005; 120: 158-63.

2. Report of the National High Blood Pressure Education
Program Working Group on high blood pressure in
pregnancy. Am J Obstet Gynecol. 2000; 183: S1-S22.

3. Koonin LM, Mackay AP, Berg CJ, et al. Pregnancy-
related mortality surveillance-united states, 1987-
1990. Morbidity and Mortality weekly report. Center
for Disease Control Surveillance Summary. 1997 Aug;
46(4): 17-36.

4. Berg CJ, Chang J, Challaghan WM, et al. Pregnancy-
related mortality in the United States, 1991-1997.
Obstet Gynecol. 2003; 101: 287-96.

IRAQI J MED SCl, 2013; VOL.11(2)

5. Lewis G, Drife J, Botting B, et al. Why mothers die
2000-2002. In: Nelson JP, Pre-eclampsia and Eclampsia.
London: RCQ press, 2004. p. 79.

6. Knight M. National Perinatal Epidemiology Unit,
University of Oxford, UK Eclampsia in the United
Kingdom, 2005. BJOG. 2007 Sept; 114(9): 1072-8.

7. Villar J, Betran AP, Gulmezoglu M. Epidemiological
basis for the planing of maternal health services. WHO/
RHR, 2001.

8. Khedun SM, Moolley J, Naicker T, et al. Drug
managment of hypertension disorder of pregnancy.
Pharmacal Ther. 1997; 74(2): 221-58.

9. Livingstone JC, Livingstone LW, Ramseg R, et al.
Magnesium sulfate in women with mild preeclampsia:
a randomized controlled trial. Obstet Gynecol, 2003
Feb; 101(2): 217-20.

10. NICE Guidelines CG6 Antenatal care-Routine care for
the healthy pregnant women, London; October 2003.
11.Cherhab FF, Mounzih K, Lu R, et al. Early onset of
reproductive function in normal female mice treated

with leptin. Science. 1997; 275: 88-90.

12.Zhang Y, proenca R, Maffei M, et al. Positional cloning
of the mouse obese gene and its human homologue.
Nature. 1994; 372: 425-32.

13.Harvey J, Shanley LJ, O’'Malley D, et al. Leptin: a
potential cognitive enhancer? Biochem Soc Trans.
2005; 33: 1029-32.

14.lyon CJ, Law RE, Hsuehw A. Mini review: adiopocity,
inflammatory and atherogenesis. Endocrinology. 2003;
144: 2195-200.

15.0uyang Y, Chen H, Chen H. Reduced plasma
adiponectin and elevated leptin in preeclampsia.
Internat J Gynecol Obstet. 2007; 98(2): 110-4.

16. Haque Z, Lakho GR, Nafeco M, et al. Serum leptin level
correlation to high blood pressure in adult females. J
Coll physician Surgpak. 2006; 16(7): 450-4.

17. Laivuoria H, Kaajia R, Koistinen H, et al. Leptin during
and after preeclamptic or normal pregnancy: it's
relation to serum insulin and insulin sensitivity.
Metabo J. 2000; 49: 259-63.

18.Spargo B, Lichtig C, Luger A, et al. Renal lesion in
preeclampsia: Examination by light-electron and
immunofluorescence microscopy. In: Lindheimer M,
katz A, Zuspan F (eds). Hypertension in pregnancy. New
York: Wiley; 1976. p. 123-9.

Correspondence to Dr. Anwar N. Al-Bassam
E-mail: laith_alhadad@yahoo.com
Received 11" Mar. 2012: Accepted 31* Mar. 2013.

147


mailto:laith_alhadad@yahoo.com

