
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

  

 Fetal Diagn Ther 2005;20:406–409 
 DOI: 10.1159/000086821 

 Coelomic Fluid Leptin Concentration in 
Normal First-Trimester Pregnancies and 
Missed Miscarriages 

 G. Makrydimas  

 a     H. Vandecruys  

 b     A. Sotiriadis  

 a     L. Lakasing  

 b     K. Spencer  

 c     
K.H. Nicolaides  

 b   

  a 
   Department of Obstetrics and Gynaecology, Ioannina University Hospital,  Ioannina , Greece; 

 b 
   Harris Birthright Research Centre for Fetal Medicine, King’s College Hospital,  London , and  

c 
   Department of Clinical Biochemistry, Harold Wood Hospital, Romford   , Essex , UK 

 Introduction 

 Leptin, whose name derives from the Greek word for 
thin, is a protein encoded by the obesity gene and in the 
non-pregnant state it is exclusively secreted by adipocytes 
 [1, 2] . It is implicated in suppression of food intake and 
increase in energy consumption and these actions are me-
diated through leptin-specifi c receptors  [3, 4] . 

 Leptin is also produced by the placenta and in the fi rst 
trimester maternal serum levels are twice as high as in 
non-pregnant controls  [5, 6] .    Although the exact role of 
leptin in pregnancy is not known, it is thought to be im-
portant in the control of the functional integrity of the 
feto-placental unit and is implicated in the pathogenesis 
of recurrent miscarriage and pre-eclampsia  [7–9] . In 
women with a history of recurrent miscarriage, maternal 
plasma leptin concentration in the fi rst trimester is de-
creased in those who fi nally miscarry. In contrast, pre-ec-
lampsia is associated with increased maternal plasma lev-
els, especially if the hypertensive disease is associated 
with fetal growth restriction  [10–12] . 

 The aim of this study is to investigate the possible role 
of leptin in sporadic early pregnancy loss by examining 
the concentration of leptin in coelomic fl uid from preg-
nancies with a missed miscarriage. 
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  Abstract 
  Objective:  Investigation of the possible role of leptin in 
early pregnancy failure.  Methods:  Leptin concentration 
was measured in maternal serum, coelomic fl uid and 
amniotic fl uid from 15 singleton pregnancies with live 
fetuses and 7 missed miscarriages at 7–10 weeks of ges-
tation.  Results:  In the pregnancies with live fetuses, the 
median leptin concentration was signifi cantly higher in 
coelomic fl uid (median 33.1 ng/ml) than in maternal se-
rum (median 8.1 ng/ml) or amniotic fl uid (median 0.5 ng/
ml). In the pregnancies with missed miscarriage, com-
pared to those with live fetuses, the median leptin con-
centration in coelomic fl uid was higher (median 45.3 ng/
ml), but in maternal serum it was not signifi cantly differ-
ent (median 5.5 ng/ml).  Conclusions:  The high coelomic 
fl uid leptin concentration suggests that embryonic death 
may be preceded by impaired oxygenation of the pla-
centa that stimulates production of leptin. 
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   Methods 

 Coelomic fl uid (2–3 ml) was obtained by coelocentesis, which 
was performed immediately before elective suction termination of 
pregnancy for psychosocial reasons from 15 singleton pregnancies 
with live fetuses at 7–10 weeks of gestation. Coelocentesis was also 
performed before evacuation of retained products of conception in 
7 pregnancies at 7–10 weeks in which routine ultrasound examina-
tion had demonstrated missed miscarriage; in all cases the fetus was 
visible but there was no heart activity. None of the women exam-
ined had a previous miscarriage. All patients were examined at the 
Department of Obstetrics and Gynecology in Ioannina University 
Hospital, Greece. The women gave written consent to participate 
in the study that was approved by hospital ethics committee. In all 
cases maternal blood (5 ml) was obtained from the antecubital vein 
and the serum was separated and frozen at –80   °   C. Subsequently, 
coelocentesis was performed under general anaesthesia. The exter-
nal genitalia and the vagina were carefully cleansed with an anti-
septic solution. Transvaginal sonography, with a 5-MHZ ultra-
sound transducer (Toshiba SSA-220A, Tokyo, Japan) covered with 
a sterile rubber, was then performed. The fetal crown-rump length 
was measured and the amniotic membrane, coelomic space and 
yolk sac were identifi ed. A 20-G needle was introduced transvagi-
nally into the coelomic cavity, through a guide attached to the trans-
ducer and fl uid was aspirated. Subsequently, a new 20-G needle 
was used to aspirate amniotic fl uid but this was successfully ob-
tained in only 7 of the pregnancies with live fetuses and 2 of the 
missed miscarriages, because in early pregnancy the amniotic cav-
ity is considerably smaller than the coelomic cavity. 

 The concentration of leptin in maternal serum, amniotic fl uid 
and coelomic fl uid was measured using the DRG ELISA kit EIA-
1863 (DRG Instruments GmbH, Germany). Competitive binding 
to sites of a polyclonal antiserum of an unknown concentration of 
leptin from a study sample with a known concentration of leptin 
conjugate immobilized onto microtitre wells was conducted. This 
was followed by enzyme complex binding to the antiserum. Un-
bound enzyme complex was washed off and substrate solutions 
added. The concentration of Leptin in the sample is inversely pro-
portional to the optical density at 450 nm. All samples were mea-
sured at a dilution of 1 in 5 in assay buffer and measured in dupli-
cate across two assays. The kit assay sensitivity was 0.2 ng/ml and 
the coeffi cient of variation of the duplicate results was less than 10% 
in all cases. 

   Statistical Analysis 
 Mann-Whitney U test was used to determine the signifi cance of 

differences in median concentration of leptin in coelomic fl uid, 
amniotic fl uid and maternal serum in the pregnancies with live fe-
tuses and those with missed miscarriages. Wilcoxon signed rank 
test was used to determine the possible signifi cance of the associa-
tion in leptin concentration between the various compartments. 

   Results 

 In the pregnancies with live fetuses, the median gesta-
tion was 7.9 (range 6–10.6) weeks and the median leptin 
concentration was signifi cantly higher in coelomic fl uid 

(median 33.1 ng/ml, range 11.3–77.6 ng/ml) than in ma-
ternal serum (median 8.1 ng/ml, range 0.5–27.0 ng/ml; 
p = 0.018) or amniotic fl uid (median 0.5 ng/ml, range 
0.5–3.0 ng/ml; p = 0.001) ( fi g. 1 ). There was a signifi cant 
association between coelomic fl uid and maternal serum 
leptin concentration (r = 0.525, n = 15, p = 0.044). In 
contrast, there was no signifi cant association in leptin 
concentration between coelomic fl uid and amniotic fl uid 
(r = 0.078, n = 7, p = 0.867) and between maternal serum 
and amniotic fl uid (r = 0.291, n = 7, p = 0.527). 

 In the pregnancies with missed miscarriage, the me-
dian gestation was 9 (range 8–10) weeks, but according 
to the crown-rump length measurement the estimated in-
terval between embryonic death and sampling was 1–24 
(median 18) days. The median leptin concentration was 
signifi cantly higher in coelomic fl uid (median 45.3 ng/ml, 
range 26.9–638.0 ng/ml) than in maternal serum (median 
5.5 ng/ml, range 0.6–23.1 ng/ml; p = 0.018) or amniotic 
fl uid (2 cases only 0.5 and 2.9 ng/ml) ( fi g. 1 ). There was 
no signifi cant association in leptin concentration in coe-
lomic fl uid and maternal serum (r = 0.004, n = 7, p = 
0.993). 

 In the pregnancies with missed miscarriage, compared 
to those with live fetuses, the median leptin concentration 

  Fig. 1.  Individual values and median leptin concentration in coe-
lomic fl uid, maternal serum and amniotic fl uid in pregnancies with 
live fetuses and those with missed miscarriages. 
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in coelomic fl uid was higher (u = 19.000, p = 0.017), but 
in maternal serum it was not signifi cantly different (u = 
49.000, p = 0.837). 

   Discussion 

 The fi nding of this study that in pregnancy with a live 
fetus the median concentration of leptin in coelomic fl u-
id is four times higher than in maternal serum provides 
supportive evidence for high production of this protein 
by trophoblast. Similar fi ndings have been reported in 
relation to other trophoblast metabolites, where higher 
concentration in coelomic fl uid than maternal serum has 
been attributed to the close anatomical proximity of tro-
phoblast to the coelomic cavity that are separated by only 
loose mesenchymal tissue  [13, 14] . The observed mater-
nal hyperleptinaemia in early pregnancy could be due to 
upregulation of adipose leptin mRNA, as shown in rodent 
studies  [15, 16] , although in humans the most likely ex-
planation is increased trophoblastic production, because 
maternal serum concentration falls dramatically to pre-
pregnancy levels within a few hours following delivery of 
the placenta  [5] . 

 The association between the concentration of leptin in 
coelomic fl uid and that in maternal serum was weak. 
There are several potential explanations for this. Firstly, 
maternal serum concentrations refl ect not only the tro-
phoblast-derived leptin, but the additional contribution 
from adipocytes. Secondly, leptin metabolism and clear-
ance may be slower in the coelomic cavity compared with 
the maternal circulation. 

 The leptin concentration in amniotic fl uid was about 
60 times lower than in coelomic fl uid, which is of a simi-
lar magnitude reported previously for the total protein 

concentration in these compartments  [17] . This fi nding 
presumably refl ects the poor permeability of the amni-
otic membrane to such proteins. Consequently, studies 
aimed at investigating the mechanisms involved in early 
pregnancy failure should be conducted on coelomic rath-
er than amniotic fl uid as this more accurately refl ects ear-
ly trophoblast function. 

 In the pregnancies with missed miscarriage, compared 
to those with live fetuses, the median leptin concentration 
in maternal serum was not signifi cantly different. The 
median interval between embryonic death and coelocen-
tesis was 18 days, so these fi ndings suggest that placental 
protein metabolic function does not decline immediately 
after embryonic death but persists for at least 2–3 weeks. 
These fi ndings are consistent with the results of a previ-
ous study of coelocentesis in missed miscarriages, which 
reported that the coelomic fl uid total protein concentra-
tion was similar to that in live pregnancies, unless there 
was histological evidence of advanced placental necrosis, 
in which case the concentrations were substantially re-
duced  [18] . 

 In the pregnancies with missed miscarriage the medi-
an coelomic fl uid leptin concentration was increased. In 
addition, previous studies have reported that in pregnan-
cies with severe pre-eclampsia both maternal serum levels 
of leptin and placental expression of leptin mRNA are 
increased  [11, 12] . Since both pre-eclampsia and missed 
miscarriage are associated with impaired placentation 
and placental oxidative stress, a common mechanism 
may be responsible for the increased production of leptin 
 [19] . Interestingly, in women with recurrent pregnancy 
loss, a reduction in maternal leptin concentration has 
been reported  [10]  and this suggests that the pathophysi-
ology of recurrent miscarriage may be different from that 
of sporadic miscarriage.   
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