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Introduction

Lipocalin-2 is a glycoprotein weighing 25 kDa from
lipocalin family. It was first defined as a matrix protein in
granules within human neutronphiles.[1] In different cell
types, it has a role as a growth and differentiation factor.

Its expression was found in many organs such as liver,
kidney and adipose tissue. It was shown that it is also
secreted at higher rates in also inflammatory reactions.[2]

It has been determined that lipocalin-2 is an inflam-
matory marker closely associated with insulin resistance
and hyperglycemia, and has a role to create insulin resist-

Özet: Maternal serum ve üriner lipokalin-2 
düzeylerinin de¤erlendirilmesi
Amaç: Lipokalin-2 lökositlerden salg›lanan bir glikoproteindir.
Preeklampsinin indükledi¤i endotel hasar›na ve gestasyonel diya-
betin oluflturdu¤u hiperglisemiye ba¤l› olarak maternal kanda ve
idrarda lipokalin-2 düzeylerinin etkilendi¤i bilinmektedir. Ancak
sa¤l›kl› gebelerdeki düzeylerini araflt›ran yeterli say›da çal›flma bu-
lunmamaktad›r. Bu çal›flmada sa¤l›kl› gebelerde lipokalin-2 düzey-
lerindeki de¤iflikliklerin belirlenmesi amaçlanm›flt›r. 

Yöntem: Bu çal›flma kesitsel ve vaka kontrollü olarak yürütülmüfl-
tür. Ayn› hasta grubundan ilk ve üçüncü trimesterde kan ve idrar-
da lipokalin-2 düzeyleri belirlenerek karfl›laflt›r›lm›flt›r. Ayr›ca ol-
gular›n tam kan parametreleri, biyokimyasal ve üriner verileri de
de¤erlendirilmifltir. 

Bulgular: Lipokalin-2 düzeyleri hem maternal kanda hem de id-
rarda üçüncü trimesterde istatistiksel olarak anlaml› düzeyde düfl-
mektedir (p<0.05). Ancak di¤er hematolojik, biyokimyasal ve üri-
ner parametrelerde anlaml› de¤ifliklik saptanmam›flt›r (p>0.05). 

Sonuç: Lipokalin-2 preeklampsi ve gestasyonel diyabet gibi gebe-
lik komplikasyonlar›n›n erken tan›s›nda kullan›lan yeni bir mar-
kerdir. Sa¤l›kl› gebeliklerde lipokalin-2 seviyelerinin ilk trimeste-
re göre 3. trimesterde daha düflük seviyelere indi¤i görülmektedir.
Ancak daha genifl olgu serileri ile longitudinal olarak maternal se-
rum ve idrar düzeylerinin belirlendi¤i çal›flmalara ihtiyaç vard›r.

Anahtar sözcükler: Gebelik, lipokalin-2, biyokimyasal marker.
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Abstract

Objective: Lipocalin-2 is a glicoprotein secreted by leukocytes. It is
known that lipocalin-2 levels are affected in maternal blood and
urine depending on the endothelial damage induced by preeclamp-
sia, and hyperglycemia created by gestational diabetes. However,
there are not sufficient studies investigating the levels in healthy
pregnants. In our study, we aimed to determine the changes in
lipocalin-2 levels of healthy pregnant women. 

Methods: This study was carried out as cross-sectional and case-
controlled. Lipocalin-2 levels were determined in blood and urine
at first and third trimesters in the same patient group and they were
compared. Also, full blood parameters, biochemical and urinary
data of the cases were also evaluated. 

Results: Lipocalin-2 levels decrease at a statistically significant level
in both maternal blood and urine at the third trimester (p<0.05).
However, no significant change was found in other hematologic,
biochemical and urinary parameters (p>0.05).

Conclusion: Lipocalin-2 is a new marker used in the early diagnosis
of gestational complications such as preeclampsia and gestational dia-
betes. It is seen that lipocalin-2 levels in healthy pregnant women
decrease to lower levels in third trimester compared to first trimester.
However, further studies are required with more populations where
maternal serum and urine levels are determined longitudinally.

Keywords: Pregnancy, lipocalin-2, biochemical marker.
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ance for gestational diabetes.[3] It was shown that it is
secreted from mature renal epithelium, and it is useful to
identify renal damage at early period. Also, it was found
that maternal lipocalin-2 levels increased at the early
period depending on the preeclampsia.[4]

Although lipocalin-2 levels were found to be high in
gestational complications such as preeclampsia and ges-
tational diabetes in the literature, there are no sufficient
studies evaluating lipocalin-2 levels in normal pregnan-
cies and changes during pregnancy. Our aim in this
study is to evaluate lipocalin-2 levels in healthy pregnant
women and to determine changes during pregnancy. In
this way, it would be more significant to understand if
the changes found in gestational complications are phys-
iological responses or the results of the disease patho-
genesis. In our study, we aimed to determine and com-
pare lipocalin-2 values at first and third trimesters in
healthy pregnant women not complicated by any preg-
nancy-induced diseases, and to identify the changes in
lipocalin-2 levels during pregnancy.  

Methods
This is a cross-sectional case-controlled study. The
study was carried out for a year in antenatal polyclinic of
a university hospital. The study was approved by the
local ethics committee of the university, and the con-
sents of the participants were received by informing
them about the study.

Pregnant women between 18- and 35-year-old
referred to the hospital for their first antenatal visit were
included in the study. Patients with chronic hyperten-
sion, preeclampsia, pregestational diabetes history or
those diagnosed with gestational diabetes in their previ-
ous pregnancies were excluded from the study. Also the
patients with the history of renal, cardiovascular,
autoimmune and hepatobiliary system diseases were
excluded from the study.

First venous blood and urine samples were collected
from the patients who referred within their first
trimester during their 9–12 weeks of gestation and found
to have single alive fetus. Second blood and urine sam-
ples were collected at the visit carried out between 34
and 36 weeks of gestation. Blood and urine samples were
first centrifuged and then separated as supernatant, and
kept at -20°C. Full blood parameters and routine bio-
chemical and urinary analyses of the participants were
done concurrently in order to determine possible addi-
tional pathologies and hematologic, biochemical and
urinary anomalies which may be induced by pregnancy.

Lipocalin-2 serum and urine levels were studied by
ELISA method and according to the recommendations
of Biovender (Research and Diagnostic Products,
Heidelberg, Germany). Intra-assay and inter-assay coef-
ficients of variation (CV) were found as 7.5% and 9.7%.
Sensitivity was calculated as 0.02 ng/ml.

Statistical analysis was carried out by SPPS statistical
software (SPSS Inc., Chicago, IL, USA) version 17.0.
Normal distribution of the data was tested by
Kolmogorov-Smirnov test and Lilliefor’s correction test.
The data displaying normal distribution were provided as
mean±standard deviation. Paired-sample test was used to
compare first and second blood and urine samples. The
value p<0.05 was considered statistically significant.

Results
Forty healthy pregnant women who referred in their first
trimester were included in the study. Five of the cases did
not come for their visits. Two cases were excluded from
the study due to gestational diabetes and one case due to
preeclampsia. The study was completed with a total of 32
cases. Mean age of the participants was 28.9±5.6 and the
gravida was 2.0±1.1. Maternal hematologic, biochemical
and urinary parameters of first and third trimesters were
compared. In both visits, no significant difference was
found in hemoglobin, hematocrit and platelet values
from full blood parameters and in glucose, BUN, creati-
nine, ALT, AST and urinary pH and density values from
biochemical parameters (Table 1). It was seen that both

Table 1. Comparison of maternal serum and urinary parameters 
according to the trimesters.

First trimester Last trimester P value

s-lipocalin-2 (ng/ml) 78.79±20.4 60.48±20.69 0.001

u-lipocalin-2 (ng/ml) 76.84±62.50 36.34±29.79 0.022

Glucose (mg/dL) 90.84±13.29 92.15±13.07 0.837

Creatinine (mg/dL) 0.57±0.07 0.57±0.06 0.705

BUN (mg/dL) 14.36±4.02 14.8±3.4 0.530

ALT (U/L) 11.45±4.86 11.33±3.96 0.893

AST (U/L) 14.62±3.15 14.70±2.86 0.711

WBC (K/uL) 10.93±1.68 9.94±1.48 0.053

Hb (g/dL) 11.3±1.08 11.58±1.33 0.083

Hct (%) 33.20±2.48 33.96±2.43 0.172

PLT (K/uL) 236.91±61.74 233.47±60.25 0.431

u-pH 6.37±0.76 6.14±0.56 0.217

Density 1.012±0.004 1013±0.005 0.507

ALT: alanine transaminase; AST: aspartate transaminase; BUN: blood urea nitrogen;
Hb: hemoglobin; Hct: hematocrit; PLT: platelet; s-: serum; u-: urinary; WBC: white
blood cell.
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urinary and serum lipocalin-2 levels were significantly
low in the third trimester compared to the first trimester
(Table 1).

Discussion
In our study, we evaluated maternal serum and urinary
lipocalin-2 levels in the first and third trimesters of
non-complicated pregnant women, and we found that
lipocalin levels of both in urine and serum were signif-
icantly lower in the third trimester. In their study,
Edelstam et al. evaluated lipocalin-2 levels on healthy
pregnant women during the third trimester at 33, 36
and 39 weeks of gestation and postpartum period.
They reported that lipocalin-2 levels increased
depending on the week of gestation; however, these
levels reached their highest values at postpartum peri-
od.[5] They stated that increasing lipocalin-2 levels may
be associated with postpartum infection.

Lipocalin-2 levels are usually the discussion topic of
the studies carried out on complicated pregnancies. As
being a marker to determine endothelial damage, they
are used in studies on preeclampsia.[6] The lipocalin-2
values in pregnant women complicated with
preeclampsia were reported at higher levels. It was
even shown that this increase induced by endothelial
damage began in the second trimester and continued
to increase on the third trimester. In these studies
where healthy pregnant women were included as con-
trol group, it was stated that lipocalin-2 levels were sta-
ble in healthy cases.[6] Similarly, Karampas et al. found
in their longitudinal studies where healthy pregnant
women were compared with pregnant women compli-
cated with preeclampsia and growth retardation that
lipocalin-2 levels were similar to normal pregnant
women in all three trimesters.[7] Ödum et al. reported
that lipocalin-2 in the urine were at high levels in nor-
mal pregnant women unlike preeclampsia.[8] However,
we observed in our study that lipocalin-2 levels were
not stable in normal pregnant women, and they were
significantly low both in urine and serum in the third
trimester compared to the first trimester.

In a study performed on 130 healthy individuals
where lipocalin-2 was used to determine renal function
and glomerular filtration, serum lipocalin-2 levels of
non-pregnant women were compared with the values
at all three trimesters of gestation. However, this was
not a case-controlled study, and the values at the sec-
ond trimester were high significantly.[9]

The strength of our study is to be a case-controlled
study. Analysis of lipocalin-2 levels of the same patient
group in urine and serum at both first and third
trimesters, and significantly low results obtained in
both analyses show the reliability of the study.
However, small number of population, cases being
preconceptional, and non-availability of second
trimester and postpartum values are among the limita-
tions of the study.

Conclusion
Lipocalin-2 is a promising marker as the early identifi-
er of endothelial damage, and for the early diagnosis of
preeclampsia as well as glucose intolerance and hyper-
glycemia. However, in the light of existing studies, it
raises concern that lipocalin-2 levels in healthy preg-
nant women do not have clear standard ranges, and
there are contradictory results about the progress of
blood and urine levels during pregnancy. The results
of our study contribute to the determination of the
normal progress of lipocalin-2 in healthy pregnant
women as a candidate marker to predict severe gesta-
tional complications. On the other hand, further stud-
ies with wider populations where reference ranges are
determined well according to the trimesters in healthy
pregnant women will help to enhance the diagnostic
capabilities of lipocalin-2.

Conflicts of Interest: No conflicts declared.
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