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Abstract:
Background: Leptin is an adipose derived protein hormone, involved in body weight
regulation. It is found to play an important role in the development of chronic kidney disease
(CKD) by various metabolic and inflammatory mechanisms.
Aim: To assess the serum leptin levels in chronic kidney disease and to analyze its
correlation with GFR, BMI, insulin and insulin resistance.
Materials & methods: Serum leptin and insulin levels were measured in 45 non-diabetic
CKD patients (group 1) and 45 healthy controls (group 2). Serum leptin and insulin were
measured using DRG & Monobind ELISA kits. HOMA- IR &BMI were calculated and the
values taken. The statistical analysisof Independent student t- test & Pearson’s correlation
were performed using SPSS 26 software.
Results: Serum Leptin levels were significantly increased in group 1 -CKD patients (15.8 ±
2.76ng/ml) compared with group 2 -healthy controls (6.31± 0.87 ng/ml) P=0.003. Serum
insulin levels were also significantly increased in the CKD group (14.34 ± 8.23 µU/ml) from
that of healthy individuals (6.40 ± 1.16 µU/ml), P= 0.000. There were positive significant
correlations of serum leptin with BMI& Insulin (p=0.000)& negative correlation of leptin
with GFR.
Conclusion: Leptin may independently contribute to GFR decline in the kidney and could
have a nephrotoxic potential, resulting in CKD.
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Introduction:
Chronic kidney disease has been
known to be associated with metabolic
syndrome and insulin resistance and
cardiovascular disease (1,2).Obesity is
considered as an important risk factor for
CKD and the relationship between obesity
and CKD has been studied in detail.
Impaired renal function in obesity is due
to glomerular hyperfiltration and leptin
mediated glomerular injury (3,4,5).
Leptin is an adipocyte derived
hormone, abundantly produced by adipose
tissue and is associated with obesity,
metabolic syndrome and CKD. It is an
167 amino acid protein produced by Ob

gene in adipocytes and secreted by the
white adipose tissue, it is also produced
from brown adipose tissue, stomach,
placenta, mammary gland, ovarian
follicles and some fetal organs (6). It
causes decreased food intake, induces
satiety and increases energy expenditure,
by decreasing neuropeptide Y (7).
Leptin is a uremic toxin,
postulated to be involved in the
pathogenesis as well as progression of
CKD. Leptin has been found to be
inversely associated with eGFR and
currently there are some studies,
suggestingthat its levels are increased in
patients with chronic kidney disease
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(3,7,8). Hence we chose to assess serum
leptin levels in our population, with an
aim of understanding the relationship
betweenserum leptin levels and CKD.
Materials & Methods:
It is a case-control study, conducted in
patients
attending
the
outpatient
department of Nephrology, Government
Mohan
Kumaramangalam
Medical
College Hospital, Salem. We have
recruited 45 non-diabetic patients with
chronic kidney disease who were not on
dialysis and another 45 healthy nondiabetic controls, for the study. Written
consent was obtained from all the subjects
after clearly explaining the study protocol
with them. We had obtained ethical
clearance from ethical committee of Govt
Mohan
Kumaramangalam
Medical
College Hospital.
We have divided the study subjects into 2
groups.
Group1
:45
non-diabetic
predialysis chronic kidney disease patients
and group 2:45 non- diabetic healthy
controls.
Group 1 individuals were with chronic
Kidney Disease (CKD) were diagnosed
and staged, based on NKF K/DOQI
guidelines (9). The study group 1 included
CKD patients, not on hemodialysis/
peritoneal dialysis. Patients with history of
diabetes, metabolic syndrome, endocrine
disorders, obesity, pregnancy, malignancy
or any other terminal illness were excluded from the study.
The control group 2 individuals were
healthy adults with normal renal function
(GFR > 90 ml/min). Subjects with
diabetes, hypertension, renal disease,
chronic infections, pregnancy, systemic
illness, endocrine disorders, malignancy
or neuropsychiatric illness were excluded
from the study. All subjects in both the
control and study group were age and sex
matched.
Group 1 comprised of 45 non diabetic
patients with Chronic Kidney Disease
(CKD). Group 2 acted as controls and

consisted of 45 healthy adults with normal
renal function (GFR > 90 ml/min).
Laboratory analysis:
Blood samples were collected from
patients, after an overnight fast of 8 hrs,
then fasting blood samples were collected
from both CKD patients and healthy controls. Next the plasma /serum were
separated soon after collection, and stored
at -20°C , till the biochemical parameters
were analysed.
Complete blood count, urine routine,
blood glucose, urea and creatinine were
estimated using the semi autoanalyzerMicrolab 300, in the clinical Biochemistry
Laboratory, VMKVMCH in Salem.
Serum Leptin was analyzed using DRG
(sandwich) EIA 2395 ELISA kit (10).
Serum Insulin was analyzed using
Monobind’s Insulin/ MAPS ELISA kit
(11).
Calculated parameters: Homeostasis
model assessment-Insulin Resistance
(HOMA-IR) was calculated using the
formula, HOMA-IR = fasting serum
insulin (μIU/ml)* fasting plasma glucose
(mg/ dl)/405 (12). GFR was calculated
using the MDRD (Modification of Diet in
Renal Disease) formula available online
(13).
Statistical analysis: All the parameters
were compared in both the groups 1& 2
using student independent‘t’ test and
Pearson’s correlations were made using
the SPSS 26 version software.
RESULTS:
We recruited 90non-diabetic individuals
for the study, among them 45 were predialysis CKD patients and the remaining
45 were healthy controls. We analyzed the
serum leptin, insulin levels in the
individuals, along with measuring their
GFR and BMI.
We found that serum Leptin levels were
significantly increased in the chronic
kidney disease patients (15.8 ± 2.76ng/ml)
compared with their healthy counterparts
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(6.31± 0.87 ng/ml) with P=0.003. Serum
insulin levels were also significantly
increased in the CKD group1 (14.34 ±
8.23 µU/ml) from that of the healthy
individuals (6.40 ± 1.16 µU/ml), with a Pvalue of 0.000. The group1 participants
had higher HOMA-IR scores (3.42 ± 2.17)
compared to those in group2 (1.56 ±
0.41). There was a significant decrease in
BMI in the CKD group from that of the
healthy controls (P=0.02).There was also
a significantly low GFR (53.78±

30.01ml/min) in CKD group compared to
that of controls (113.62± 16.56 ml/min)
P=0.000. All these values are shown in
table 1.
We have correlated the serum leptin levels
with BMI, GFR and insulin levels as
shown in Table 2. We have found positive
significant correlations between Leptin
with BMI & GFR (P=0.000). And a
negative significant correlation between
Leptin
&GFR
(p=0.000).

Table 1: Comparison of serum Leptin & other parameters in Chronic kidney disease
patients with normal healthycontrols
Group 2
Parameters
Group 1 (CKD)
P value
(controls)
15.8 ± 2.76
6.31± 0.87
0.003
LEPTIN (ng/ml)
BMI (Kg/m2)

24.03 ± 0.91

25.47± 0.89

0.02

INSULIN(µU/ml)

14.34 ± 8.23

6.40 ± 1.16

0.000

HOMA-IR

3.42 ± 2.17

1.56 ± 0.41

0.000

GFR

53.78 ± 30.01

113.62 ± 16.56

0.000

Table 2: Correlation of Leptin with BMI, GFR and Insulin
Parameters

Correlation
coefficient (r)

Sig.
(2-tailed)

LEPTIN& BMI

0.569

0.000

LEPTIN & GFR

-0.720

0.000

LEPTIN & INSULIN

0.754

0.000

INSULIN & GFR

-0.652

0.000

Discussion:
The current study has been conducted in
90 non-diabetic subjects, of which 45
(group 1) were chronic kidney disease
patients and the remaining 45 were
healthy individuals with normal renal
function (GFR > 90 ml/min).We were
interested in assessing the serum Leptin
levels in chronic kidney disease patients
and compare it withhealthy individuals
having normal renal function.

In our study we have identified an
increase in leptin levels resulting in
hyperleptinemia in the CKD patients. The
findings of our study correlate with the
results of many studies, who have
expressed an increase in serum leptin
levels in CKD (7,8,14,15).
Hyperleptinemia could be either caused
by CKD on one of the spectrum and on
the other end, or it could have played an
important role in the development of
CKD. Along with increase in serum leptin
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levels in CKD patients, we found a
negative significant correlation of leptin
levels with GFR. This finding is similar to
many studies, that have reported inverse
correlation of leptin with GFR (3,7,14).
Claudio Petone et al have reported an
association of leptin with decline in GFR
in women and not in men (3). Increased
leptin levels have been positively
correlated with BMI and also with
metabolic syndrome (8,16)
Leptin is a uremic toxin which is
retained in our body due to reduced renal
clearance as in chronic kidney disease. It
is mainly metabolized by the proximal
tubular cells and cleared by kidney. Hence
its concentration in blood could increase
in impaired renal function with reduction
in GFR. In CKD, there is reduced renal
clearance
of
leptinresulting
in
hyperleptinemia (17,18). Increase in halflife of leptin due to reduced degradation
by the kidney, have been a proposed
mechanism of increased leptin levels in
CKD.
Apart from renal clearance being
proposed as a cause of increase in serum
leptin levels in CKD, Leptin is also found
to have a direct role in the pathogenesis of
CKD (3).
Leptin is also known to mediate
proinflammatory processes by interacting
with the innate and adaptive immune
system and this property of leptin could
result in immune mediated renal injury.
Leptin acts on the central and peripheral
leptin receptors, which are of 2 typesLong form (Ob-Rb) & short truncated
form (Ob-Ra). Kidney expresses abundant
Ob-Ra receptors, but only very minor
amounts of Ob-Rb, which is found mainly
in the brain. Leptin binds to Ob- Ra
receptors in the kidneys and stimulates the
proliferation of glomerular endothelial and
mesangial cells (17). Leptin activates
excess synthesis of inflammatory markers
like TNF-β1 which in turn activates
collagen IV synthesis and cellular
proliferation
resulting
in

glomerulosclerosis, renal fibrosis and
hypertrophy (18,20,21,22,23)
Leptin is also known to increase
oxidative stress and decrease the nitric
oxide bioavailability and disturbs the
endogenous vasoactive response to
acetylcholine, resulting in endothelial
dysfunction linked to the development of
renal injury (24).
One of the major effects of
increased leptin production is the
activation of sympathetic nervous system,
which causes chronic elevation of blood
pressure, resulting in renal dysfunction.
Leptin also enhances natriuresis, that in
turn causes increase in arterial pressure to
maintain the sodium & water homeostasis
(25,26).
Another interesting cause of
hyperleptinemia could be LEPTIN
RESISTANCE
which
is
leptin
insensitivity or failure of leptin to activate
its receptor, resulting in hyperleptinemia
(27,28,29). This could be due to the leptin
receptor defect due to a mutation or
polymorphisms in the leptin receptor
gene, which is quite rare in humans (30).
This leptin resistance could also be due to
leptin gene polymorphisms (31,32)or may
be due to or post receptor signalling defect
(33).
All these mechanisms point to
leptin being a potential key factor in the
pathogenesis of CKD.We have found that
insulin levels are significantly increased in
the CKD group and leptin is positively
correlated with insulin levels, which is
similar to other studies(7,32). Insulin was
found to have an inverse correlation with
GFR like leptin.
Leptin receptors have been found
on the pancreatic β cells and leptin
directly inhibits the secretion of insulin
from the βcells (35,36,37,38). Leptin
receptors are present in liver cells and
leptin is found to antagonize the insulin
signalling, by decreasing the insulin
induced tyrosine phosphorylation of IRS 1 (39). Hence leptin is implicated in the
development of peripheral insulin
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resistance by both impaired secretion as
well as by attenuating the insulin action.
This could be the cause of
hyperinsulinemia in CKDpatients, which
was identified in our study, along with
increased insulin resistance. We also
found higher HOMA -IR scores in CKD
patients compared to the those with
normal renal function, but leptin does not
have any correlation with HOMA-IR
scores.The correlation of leptin with
insulin resistance have been found by
some authors (40,41,42).
Conclusion:
We have demonstrated that plasma leptin
levels areinverselyassociated with GFR
and increased in chronic kidney disease
patients. There is increasing evidence for
involvement of increased plasma leptin
levels in the pathogenesis of chronic
kidney disease, by different mechanisms,
including leptin resistance. Leptin could
be a key player in CKD and reducing the
plasma leptin levels could result in a
better prognosis in CKD patients. So
further studies have to be carried out in
larger population, to establish the role of
leptin in CKD and whether therapeutic
lowering of plasma Leptin might prevent
the progression of CKD and its comorbidities.
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