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Abstract
Introduction: Apelin is secreted from white fat tissue, and it
is an adipokine. Increased apelin levels were observed in
kidney biopsy of rats formed nephropathy throughout
glomerular basal membrane. Thus, the purpose of this study
was to evaluate the difference of apelin-13 levels in patients
with glomerulonephritis and healthy patients.

Materials and methods: This study included 107 subjects,
comprising 53 glomerulonephritis patients that were newly
diagnosed and under continuing treatment and 54 healthy
individual used as control group. Demographic data and
laboratory findings were recorded from hospital
information file system. Apelin-13 levels were compared
between the patient and control group. Furthermore,
relationship between apelin-13 levels and arterial blood
pressure, mass body index, proteinuria, albumin, creatinine
was evaluated in the patient group.

Results: Apelin-13 level exhibited averages of 1863 ± 1783
pg/ml in patient group and 2392 ± 1846 pg/ml in control
group. No significant differences were found between
groups. Apelin levels between the glomerulonephritis
patients with proteinuria and glomerulonephritis patients
without proteinuria were compared, patients with
proteinuria had 1784 ± 1756 pg/ml and patients without
proteinuria had 2274 ± 1896 pg/ml apelin-13. Between the
two groups there was not a significant difference.

Discussion: In summary, our findings indicate that apelin-13
levels showed no significant difference between the
patients with glomerulonephritis and healthy control group.

Introduction
Apelin is a new peptide identified as the endogenous ligand

of the G protein-coupled receptor, APJ. Apelin-related peptides
were first isolated from bovine stomach extracts as soluble
factors able to increase extracellular acidification rate and
inhibitcAMPproduction in hamster ovary cells transfected with
APJcDNA[1]. Apelin is secreted from brain, placenta, lungs,
heart, kidneys also from the veins of coronary artery, saphenous
vein, kidneys and adrenal gland [2]. Apelin is secreted as
preproapelin, that has the sequence of 77 amino acids,
preproapelin is then fragmented by protease and apelin will be
named as Apelin-13, Apelin-17 andApelin-36, depending on the
number of amino acids it contains. Apelin-36 and apelin-13
represent the predominant and most active isoforms. Apelins
show effect with the different affinity attachments to apelin
(APJ) receptor. APJ receptor is found in 1993 for the first time,
and named as angiotensin-II receptor-like 1 (AGTRL1) due to the
resemblance to Angiotensin II type 1 [3,4]. That apelin has a
beneficial effect of on renal disease is also suggested by several
studies. For example, apelin has been found to lower blood
pressure in the two-kidney-one-clip hypertension rat model
through its effect on vascular relaxation [5]. Apelin has also been
observed to protect cells at a histopathological level in a rat
model of renal ischaemia and reperfusion injury [6].
Furthermore, subcutaneous injection of apelin-13 reduces
glomerular hypertrophy and renal inflammation in Ove26 mice,
a model of type 1 diabetes. Also, reduced proteinuria is
observed with injected apelin in rats with caused diabetic
nephropathy [7]. However, the mechanisms by which apelin-13
protects against renal diseases are still unclear. Also in several
studies, it was found that the association between proteinuria
and nephrotic syndrome with renal tissue levels of apelin-13,
but there is no clinical studies that have measured the levels of
serum apelin-13 in glomerulonephritis. In this study we aim to
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observe the circulating serum apelin-13 levels in patients with
glomerulonephritis by comparing with healty subjects.

Materıals and Methods
The study protocol was approved by the Kahramanmaras

Sutcu Imam University Local Ethics Committee (protocol
1205/14). 53 glomerulonephritis patients that were newly
diagnosed and under continuing treatment was used in our
study. Demographic data and the levels of creatinine, albumin,
urinalysis and spot urine protein/creatinine ratios of these
patients were recorded from hospital information file system.
The patients’ BMI values were calculated using the formula
weight (kg)/height (m)2 . Body surface area was calculated using
the formula 0.007184 × height (cm)0.725 × weight (kg)0.425. Blood
pressure was measured using a calibrated aneroid
sphygmomanometer that had a cuff width and balloon diameter
suitable for each patient, in accordance with the World Health
Organization’s (WHO) measurement criteria. Patients’ body
mass indexes and arterial blood pressures were measured and
recorded. 54 healthy individual was taken to the study as a
control group. As a control group; without acute or chronic
disease known, non-regular drug use history for any reason,
ages ranging from 19 to 65, GFR values ≥ 90 ml/min/1.73 m2

with, without hematuria and proteinuria, BMI value <35 kg/m²,
10 men, 26 women out of a total of 36 healthy volunteers was
created. Upon receiving the informed consent from both groups,
3 cc(ml) blood was collected. The bloods were centrifuged and
serum was separated and stored at 80˚C. Apelin-13 (USCN Life
Science Inc.) levels of these serums were measured with ELISA
(enzymelinked immunosorbent assay) method and automated
ELISA microplate reader (Thermo Scientific, Finland). Apelin-13
(USCN Life Science Inc.) levels of these serums were calculated
as the units of pg/ml with the computer program Skanlt for
Multiscan FC 2.5.1. Sensitivity was 37.2 pg/ml and detection
range was 98.8-8000 pg/ml. Relationship between apelin-13
levels and mean arterial pressure (MAP), body mass index (BMI),
proteinuria, albumin, creatinine was evaluated in the patient
group. Apelin-13 levels were compared between the patient
group and healthy control group.

Statistical analysis
Statistical analysis was performed by the SPSS program for

Windows, version 17.0. Continuous variables are presented as
mean ± SD, and categorical variables are presented as absolute
numbers and percentage. Data were checked for normality
before statistical analysis. Comparisons between groups
(patients versus controls) were by Student’s t-test (for data that
were normally distribution). Correlations between serum
apelin-13 level and continuous variables were determined using
Pearson correlation p-value less than 0.05 were taken to indicate
a significant difference for all statistical tests.

Results
The patient group was consisted of 31 (58.5%) male and 22

(41.5%) female with an average age of 38.1 16.9, average BMI of
27.5 ± 5.3 kg/m2, average MAP value 90.6 ± 6 mmHg, average

creatinine level 1.1 ± 0.6 mg/dl, average albumin level 4.05 ± 0.6
g/dl, average CRP level 7.1 ± 8.1 mg/dl and the ratio of spot
urine protein/creatinine is 1.5 ± 1.9 mg/dl. Control group was
consisted of the total 54 healthy individuals; 18 males and 36
females with the average age 40.7 ± 13.6, average BMI 27.4 5.4
kg/m2, average MAP 90.9 ± 5.9 mmHg, average albumin level 4.5
± 0.2 g/dl, average creatinine level 0.67 ± 0.13 mg/dl. Similar
values of BMI (p:0.09), age (0.39) and MAP value (p=0.47) were
seen in the both group; meanwhile a significant lower albumin
level was observed at the patient group (p<0.001). Demographic
and laboratuary values of the groups are shown in Table-1. 13
patients had hypertension and 40 patients did not. 40 (75.5%) of
53 patients were receiving nonimmunosuppressive treatment.
32 of 53 patients had been received nonimmunosuppressive
treatment. 13 patients showed no proteinuria in urine analysis,
6 patients had trace amount of proteinuria, 9 patients showed
+1 and 23 patients showed +3 proteinuria. The most common 3
reasons, that were shown in the tissue analysis, were IgA
nephropathy for 16 patients, membranous
glomerulonephritis (MGN) for 10 patients and
membranoproliferative glomerulonephritis (MPGN) for 9
patients. Apelin-13 levels were compared between the group of
patients and control group. Average apelin-13 level was 1863 ±
1783 pg/ml for patient group and average apelin-13 was 2392 ±
1846 pg/ml for control group. A significant difference between
the groups had not been seen (p=0.13)(Table 2). Apelin levels
between the glomerulonephritis patients with proteinuria and
glomerulonephritis patients without proteinuria were compared
for any differences. Patients with proteinuria had 1784 ± 1756
pg/ml and patients without proteinuria had 2274 ± 1896 pg/ml
apelin-13 (p=0.43). The correlation between protein/creatinine
ratio and apelin-13 level was checked via spot urine analysis in
patient group of glomerulonephritis, there was no significant
correlation (p=0.83, r=0.15). Also there was no significant
correlation between apelin-13 levels and BMI (p=0.26, r=0.131),
weight (p=0.28, r=0.198), albumin levels (p=0.66, r=0.212) in the
patient group. Apelin-13 levels were compared between
immunosuppressive treated (average 1828 ± 1798 pg/ml) and
untreated patients (average 1918 ± 1802 pg/ml). Apelin-13
levels were not significantly different between in two groups
(p=0.85).

Table 1: The demographic values of the patient and control
group.

 Patients (n=53) Control (n=54) p-value

Age (years) 38.1 ± 16.9 40.7 ± 13.6 0.39

Gender (M/F) 31/22 18/36  

BMI (kg/m2) 27.5 ± 5.3 27.4 ± 5.4  

MAP (mmHg) 90.6 ± 6 90.9 ± 5.9 0.09

Creatinine (mg/dl) 1.1 ± 0.6 0.67 ± 0.13  

Albumin (gr/dl) 4.05 ± 0.6 4.5 ± 0.2 <0.001

BMI: Body Mass Index; MAP: Mean Arterial Pressure

Table 2: The Apelin-13 levels of patients and control group.
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 Patient Control p-value

Apelin 13
(pg/ml) 1863 ± 1783 2392 ± 1846 0.13

Dıscussion
The distribution of apelin and apelin receptor APJ has been

found in kidneys along with most tissues [1]. Intermediate level
of preproapelin has been found in kidney, heart, lungs and
mammal gland, mostly preproapelin is seen in central nerve
system and placenta [9]. Apelin receptor APJ is shown to be
expressed in the kidneys of rats and human. APJ receptor
expression has been found mostly at the inside of outer medulla
along vasa recta and leastly at outside of outer medulla and
cortex [10]. Increased Apelin and APJ mRNA levels are observed
in the rats, that are unilateral fibrosis caused by ureteral
obstruction [11]. Increased apelin levels are found along
glomerular basal membrane in the rats with adriamycin induced
nephrotic syndrome [7]. Decreased APJ receptor levels are
observed upon deliver of the apelin in glomeruli and kidney
veins of the rats with diabetic nephropathy [12]. The effect of
Apelin APJ system on tissue fibrosis and progression is shown at
liver fibrosis [13]. The effect of Apelin APJ system is shown to
result in decrease of fibrosis against angiotensin 2 at heart and
kidney fibrosis [14]. Rats formed renal fibrosis with one tied
ureter, the decreased effect of ARB on fibrosis has been found to
be increased with apelin APJ system and shown as increased
levels in the side with tied ureter. All antifibrotic effect of ARBs
are observed to be decreased with the deliver of antagonist of
APJ receptor. These results are thought to be a hope for
decreasing fibrosis with apelin like RAAS inhibitors [10,11]. A
study with rats formed diabetic nephropathy, upon delivery of
apelin-13; no significant change in the weight and serum glucose
levels; decreased glomerular hypertrophy, no significant change
in albuminuria for the first 3 months but at the end of 6 months
with the injection of apelin-13 significant decrease in
albuminuria has been observed. Also; reduced activation of ang-
II, AT1 receptor with apelin has not been observed. Therefore, it
has been thought antioxidant system activation is the reason for
reduced proteinuria. In pathologic examinations, the number of
podocytes has remained the same but reduced proteinuria via
epithelial cells of the proximal tubule are found [15]. Unlike the
existing studies we investigated the serum apelin-13 levels in
glomrulonephritis, not in the renal tissue. In our study, serum
apelin-13 levels showed no significant difference between the
patients with glomerulonephritis and healthy control group. We
did not find such a study in the literature about association
between serum apelin-13 levels and glomerlonephritis. Also
unlike the present studies we couldn't find a significant
correlation between serum apelin-13 levels with proteinuria. In
addition, in patients with glomerulonephritis we did not find
significant differences in serum apelin-13 levels between among
those taking the immunosuppressive therapy and not taking. In
animal experiments, apelin is found increased at fibrosis formed
kidneys and also increased apelin is seen along glomerular basal
membrane in rats with nephrotic syndrome. If we had done
renal biopsy, we could have found a different apelin level in
tissues between glomerulonephritis patients and control group

but in the serum we did not see a significant difference. Due to
the fact of ethical reasons, it seems hard to make a clinical study
with renal biopsy in control group. On the other hand , the low
number of patients in our study may have affected the results.
For now, as a conclusion; there was no significant difference
between glomerulonephritis patients and control group in our
study.
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