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ABSTRACT

Objectives: The aim of the study was to explore the correlation of circulating leptin and vaspin
levels with lipid profile, fasting blood sugar, HbA1c and anthropometric variable as inflammatory
markers between diabetic patients and non-diabetic subjects.

Material and Methods: This study was conducted with 120 newly diagnosed type 2 diabetes
mellitus (T2DM) patients with age-matched 120 non-diabetic subjects as controls.

Results: We found that there is significant increase in the parameters like serum Leptin, Vaspin,
FBS, PPBS, HbA1c and lipid profile (TC, TG & VLDL). No significant differences were found
between BMI, LDL & HDL parameters of T2DM patients compared to non-diabetic subjects. The
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results have been shown a significant positive correlation between Vaspin and Leptin in T2DM
patients, (r = .755) and (P<0.01) as compared to controls. The body mass index was positively
correlated with Vaspin in T2DM patients, (r = .50) and (P <0.07) and with leptin in T2DM patients, (r
= .265) and (P <0.01). A positive correlation had also observed between vaspin and LDL in T2DM
patients, (r = .189) and (p <0.05). We also found that significant increased level of leptin and vaspin

in females compared to males in our study group.

Conclusions: Serum leptin and vaspin level is positively associated with BMI and LDL and
negatively correlated with fasting blood sugar, post-prandial glucose, HbA1c, VLDL and age.

Keywords: T2DM; leptin; vaspin and BMI.

ABBREVIATIONS

T2DM  : Type 2 Diabetes Mellitus;

NDS : Non-Diabetic Subject;

BMI : Body Mass Index;

tPA :Tissue Plasminogen Activator;

PPAR . Peroxisome Proliferate-Activated
Receptor Y;

NGT : Normal Glucose Tolerant;

FBS : Fasting Blood Sugar;

PPBS : Post-Prandial Blood Sugar;

1. INTRODUCTION

Some adipokines are involved in the
development of insulin resistance, which is an
important pathological link among various
metabolic  dysfunctions, including obesity,
diabetes and cardiovascular diseases [1].

Leptin is the first identified endocrine product of
adipose tissue and was found to regulate
vascular function through local and central
mechanisms [2]. There is also some evidence
supporting the effects of Ileptin on the
cardiovascular system. Leptin was shown to
promote the development of atherosclerosis by
inducing oxidative stress in endothelial cells,
increasing platelet aggregation, hypertrophy and
proliferation of vascular smooth muscle cells [3].
Additionally, it was shown that a high leptin level
predicts subsequent development of T2DM [4].
Leptin decrease pre-proinsulin mRNA expression
in B cells thus decrease the synthesis of insulin.
It also reduces the release of insulin from human
pancreatic B cells, which leads to the
development of T2DM. Previous epidemiological
studies investigating the association between
circulating leptin levels and incident of T2 DM
yielded discrepant results [5,6].

Vaspin (visceral adipose tissue-derived serine
protease inhibitor), a novel adipocytokine, was
firstly identified in obese OLETF (Otsuka Long-
Evans Tokushima Fatty) rat. Vaspin belongs to

the serpin superfamily, clade A (Serpina 12). It is
composed of 415, 412, and 414 amino acids in
humans, rats, and mice, respectively [7]. It has
been suggested that vaspin has potential insulin-
sensitizing effects [7]. In humans, vaspin
expression in terms of mMRNA was detected in
human visceral and subcutaneous adipose tissue
[8]. Recent studies also found that vaspin gene
expression in human adipose tissue and
circulating vaspin levels were positively
associated with obesity-associated diseases and
T2DM [9,10]. Therefore, all these data suggest
that vaspin may be involved in the glucose
metabolism and the development of T2DM in
human. A significant correlation between serum
vaspin and leptin concentrations supports
previous human studies that serum vaspin
concentration reflects body fat mass in human
[11]. Up to date, all studies on roles of vaspin in
human metabolic diseases were cross-sectional,
but it is still unclear what the real role of vaspin is
in the progression of diabetes in a longitudinal
process. It remains unclear whether the
observed alterations in serum adipokines and/or
inflammatory parameters in T2DM are due to
excess adipose tissue mass and/or directly
associated with the diabetic state [12,13]. In this
study, we examined the alteration in serum
adipokines (leptin & vaspin) levels in newly
diagnosed T2DM patients to explore the
relationship between serum leptin & vaspin level
with age, gender, body mass index (BMI),
glucose metabolism and lipid metabolism as
inflammatory markers between diabetic patients
and non-diabetic subjects.

2. MATERIALS AND METHODS

2.1 Study Participants

The present study was conducted in the
Department of Biochemistry, SGT Medical
College, Hospital & Research Institute,

Gurugram, Haryana. One hundred & twenty (58
female & 62 male) newly diagnosed T2DM




patients attending medicine OPD of SGT hospital
and one hundred & twenty (60 female & 60 male)
non-diabetic subjects as controls were enrolled in
the study.

Inclusion criteria for cases: Patients in the age
group of 30-60 years of both males and females
and Patient with newly diagnosed Type 2 DM
based on fasting blood sugar level = 126 mg/dL
or 2-hour postprandial plasma glucose = 200
mg/dL or HbA1c = 6.5% at two separate
occasions after an overnight fast 8-12 hours
(based on American Diabetic Association) [14]
were included in this study.

Exclusion criteria for cases: The patients age
< 30 years or > 60 years, Known cases of Type 1
diabetes mellitus, Patient on medications such as
hypolipidemic  drugs, hypoglycemic  drugs,
hormone replacement therapy, tissue
plasminogen activator (tPA), anticoagulant
therapy (heparin), steroid, Pregnant and
lactating women were excluded from this study.

The information of patients were obtained
through a questionnaire consisted of the sex,
age, height, weight and BMI. BMI was calculated
using the following formula: BMI = weight
(kg)/height (m)*> [15]. Informed consent was
obtained from all participants and the study
protocol was approved by the Ethics Committee
of the SGT Medical College, Gurugram, Haryana
and India.

2.2 Methods

Assay of biochemical markers: Five milliliters
of venous blood samples were collected from
each patients and controls subject after 12 h of
overnight fast in serum separator tubes. After clot
formation, samples were centrifuged at 1000 x g
for 20 minutes, and then serum was separated
and transported into new disposable tubes and
kept at -20°C for one month. Fasting blood sugar
(FBS), Post-prandial plasma glucose [16,17],
total cholesterol (TC) [18,19], triglycerides (TG)
[20], high density lipoprotein (HDL) [21-23] and
low density lipoprotein (LDL) [24-26] were
assayed on fully automated analyzer (EM-200).
HbA1c was assayed on fully automated analyzer
(BS-300) [27,28].

Assay of circulating Leptin and Vaspin in
serum: The assay was performed after bringing
all reagents, diluted standards and samples to
the room temperature. Leptin was assayed using
leptin ELISA kit CAN-L-4260 (Diagnostic
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Biochem Canada Inc, DBC) with limit of detection
is 0.50 ng/mL and sensitivity of less than 5%,
with no cross-reactivity [29,30]. Vaspin was
assayed using Human vaspin ELISA Kit
SEA706Hu (Cloud-Clone Corp, Inc., USA) with
detection range from 0.156 ng/mL to 10 ng/mL
and sensitivity of 0.056 ng/mL, with no significant
cross-reactivity or interference with other
analogues [31].

2.3 Statistical Analysis

Analysis of data was performed using SPSS
version 25.0 software. Data were expressed as
mean * standard deviation (SD) for continuous
variables. Normally distributed data were
compared using Student’s t-test for two groups.
The correlations between serum Leptin and
Vaspin with other variables were tested using
Pearson  correlation  coefficient (r) and
correlations were analyzed using Spearman’s
correlation coefficient. P value < 0.05 was
considered significant.

3. RESULTS

The characteristics of the patients and the
controls are shown in Table 1. Correlation
analysis between adipokines and other variables
in T2DM patients are shown in Tables 2 & 3. A
significant positive correlation between vaspin &
leptin in T2DM patients are shown in Figure 1.
Serum leptin & vaspin level in females were
significantly higher than that in males are shown
in Figs. 3 & 4.

4. DISCUSSION

In this study, we investigated the adipokines
(leptin & vaspin) levels in newly diagnosed T2DM
patients and it was correlated with age, gender,
BMI, diabetic profile and lipid profile as
inflammatory markers between diabetic patients
and non-diabetic subjects. In this study, it has
been found that serum leptin levels in type 2 DM
patients with (mean £ S.D 20.79 + 35.01 ng/mL)
were significantly (P < 0.05) increased compared
to healthy controls with (mean + S.D 11.51 %
6.31 ng/mL) and serum vaspin level in T2DM
patients with (mean + S.D 18.18 + 14.98 ng/mL)
was also significantly (P < 0.001) increased
compared to non-diabetic subjects with (mean %
S.D 12.53 + 6.58 ng/mL) (Table 1).

The comparison between FBS of T2DM patients
with ( mean £ S.D 173.7 % 63.95 mg/dL), PPBS



with (mean + S.D 271.558 + 84.04 mg/dL) &
HbA1c with ( mean S.D 8.974 + 3.49%) was
found to be significantly higher (P < 0.007) than
FBS of non-diabetic subjects with ( mean £S.D
101.133 % 10.19 mg/dL), PPBS with ( mean %
S.D 144.167 + 15.34 mg/dL) & HbA1c with
(mean +S.D 3.798 + 0.764%)(Table 1).

The comparison between serum TC of T2DM
patients with (mean + S.D 183.404 + 49.94
mg/dL), serum TG (mean + S.D 238.483
111.86 mg/dL) and serum VLDL (mean + S.D
43.75 + 17.99 mg/ dL) was found to be
significantly higher than serum TC of non
diabetic subjects with (mean + S.D 162.9 +
46.45 mg/dL), serum TG (mean = S.D 164.0967
+ 83.73 mg/dL) and serum VLDL (mean £ S.D
33.42 +17.25 mg/dL) (P < 0.001).

There was no significant difference (P>0.05)
found between serum LDL of T2DM patients with
(mean £ S.D 100.46 + 37.43 mg/dL), serum HDL
(mean + S.D 46.528 + 14.93 mg/dL) and BMI
(mean £ S.D 26.019 £ 5.523 kg/m“) compared to
non-diabetic subjects of serum LDL with (mean +
S.D 92.16 + 38.52 mg/dL), serum HDL (mean %
S.D 46.051 £ 11.17 mg/dL) and BMI (mean %
S.D 25.667 + 4.962 kg/m” ).

The waist-hip ratio of T2DM patients with (mean
+ S.D 0.9926 + .0917) was significantly (P <
0.001) increased compared to non-diabetic
subjects with (mean + S.D 0.93 £ .135) in this
study (Table 1). We also found that BMI and
waist-hip ratio was positively correlated (r = .310)
and (P <0.07) in T2DM patients compared to
non-diabetic subjects (Table 3).
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In our study, a positive correlation had observed
between leptin & BMI (r = .265) and (P <0.01),
Vaspin & BMI in T2DM patients, (r = .50) and (P
<0.01) (Table 2) and a positive correlation had
also observed between Vaspin and LDL in T2DM
patients, (r = .189) and (P <0.05) (Table 2). A
progressive increase in serum Vaspin, Leptin
and LDL concentration was observed with an
increase in BMI in present study. Our findings
are supported with the results from previous
studies [8,32-37].

As per Brennan et al. the elevated plasma levels
of Leptin are associated with adipocyte
dysfunction in the presence of risk factors
(increased BMI, CRP, LDL-c and TG) [32].

As per Stefanovic et al. a positive correlation
between oxidative stress status parameters and
leptin in obese patients was observed which
suggests that increased oxidative stress and
increased leptin levels, both consequences of
obesity, may play a role in type 2 diabetes
mellitus development [33].

Krasnodebski et al. studied 58 patients with CAD
and detected high plasma leptin levels in diabetic
patients [34].

The study conducted by Paul et al. found that
strong association between leptin levels and
body mass index. Increased levels of serum
leptin in obese subjects without type 2 diabetes
mellitus were reported in this study [35].

Kazmi et al. reported that higher levels of leptin
in female [36].

Table 1. Comparative analysis of adipokines, other biochemical measurements and
anthropometric variables as inflammatory markers between diabetic and non-diabetic subjects
using student’s t test

Parameters Diabetic patients Non- diabetic t-value  P-value
(n=120) (n=120)

BMI (Kg/m®) 26.019 £ 5.523 25.667 +4.962 0.519 0.604*

Fasting blood sugar (mg/dL) 173.7 +63.95 101.133 £ 10.19 12.28 0.000***
Post-prandial glucose (mg/dL) 271.558 + 84.04 144.167 +15.34 16.34 0.000***
HbA1c (%) 8.974 +3.49 3.798 +0.764 15.88 0.000***
TC (mg/dL) 183.404 +49.94 162.9 +46.45 3.293 0.001***
TG (mg/dL) 238.483 +111.86 164.0967 +83.73 5.832 0.000***
LDLc (mg/dL) 100.46 +37.43 92.16 +38.52 1.689 0.093*

HDLc (mg/dL) 46.528 +14.93 46.051 +11.17 0.281 0.779*

VLDLc (mg/dL) 43.75 +17.99 3342 +17.25 4.465 0.000***
Leptin (ng/mL) 20.79 +35.01 11.51 +6.31 2.858 0.005**
Vaspin (ng/mL) 18.18 +14.98 12.53 +6.58 3.783 0.000***
Waist-hip ratio 0.9926 +.0917 0.93 +.135 4.112 0.000***

*Not significant (P>0.05), **Significant (P <0.05), *** Highly significant (P <0.001)
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Table 2. Correlation analysis between serum adipokines and other variables in T2DM patients

Variable T2DM (n = 120) r — value
Leptin Vaspin
BMI (kg/m?) +0.265** +0.502**
Fasting blood sugar (mg/dL) -0.034 -0.009
Post-prandial glucose (mg/dL) +0.014 -0.006
HbA1c (%) -0.03 -0.04
TC (mg/dL) +0.073 +0.157
TG (mg/dL) +0.013 +0.045
LDLc (mg/dL) +0.131 +.189*
HDLc (mg/dL) -0.04 +0.02
VLDLc (mg/dL) +0.013 -0.02
Vaspin (ng/mL) +0.75** 1
Age -0.113 -0.071

Correlation is significant at the 0.01 level (2-tailed) **; Correlation is significant at the 0.05 level (2-tailed) *

Table 3. Correlation of BMI & waist-hip ratio among Non-diabetic subjects (NDS) & T2DM

patients
Parameters BMI (NDS) Waist-hip ratio (NDS)
BMI (NDS) 1 0.064
BMI (T2DM) BMI (T2DM) Waist-hip ratio (T2DM)
1 .310*
Scatter plot of Vaspin (ng/mL) vs Leptin (ng/mL) in T2DM patients
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Fig. 1. Correlation between Vaspin & Leptin in T2DM patients

Das P et al. showed that there is no correlation
between leptin and insulin resistance in an indian
population. This study concluded that, obesity
mainly of central or abdominal type might be
responsible for the insulin resistance in type 2
diabetes mellitus whereas leptin, a potential
marker for obesity was probably not involved.

This perhaps points towards the multifactorial
causation of insulin resistance in type 2 diabetes
mellitus [37,38].

As per Najam et al. leptin levels are high in
obese subjects irrespective of the diabetes status
[39].



Ahmed et al. reported that the plasma Leptin
level was positively correlated to fasting blood
glucose level contrary to our results showing at
no significant correlation found in the level of
fasting blood glucose, Post-prandial plasma
glucose and HbA1c in T2DM patients [40].

In present study, the higher levels of Leptin had
observed in females comparison to males.

The present study also demonstrated that the
serum vaspin level of the newly diagnosed T2DM
subjects was significantly (P < 0.007) higher than
that of the controls. Our findings are supported
with the results from previous studies [7, 41-46].

As per Hida et al. the levels of serum Vaspin may
change with the progression of diabetes. Vaspin
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may increase at the beginning and decrease with
worsening of diabetes in human [7].

Youn et al. have observed that serum vaspin
levels are associated with the presence of
obesity and impaired insulin sensitivity in
subjects with NGT but not in subjects with T2DM
[41].

G. Sun et al. reported that vaspin was associated
with lipid profile and up-regulate peroxisome
proliferate-activated receptor Y (PPAR) activity
and play an important role in development of
atherosclerosis in diabetic patients [42].

As per Jian et al. the serum Vaspin was
significantly correlated with BMI, waist-hip ratio
and HOMA of insulin resistance in T2DM patients
[45].
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2. Distribution of leptin among male and female
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Fig. 3. Distribution of vaspin among male and female
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Dai et al. found that serum vaspin concentrations
were elevated in T2DMpatients and that serum
vaspin concentrations were higher in obese
T2DM patients than in lean T2DM patients and
non-diabetic obese subjects [46].

Arshad Noori Al-Dujaili et al. reported that there
were no significant correlation (P>0.05) between
vaspin levels (pg/mL) and FBG levels (mg/dl)
in Type 2 diabetes mellitus patients (r = 0.227)
[471.

But, the finding of present study was in
contradictory to Ye et al. [48,49] and Li et al. [49]
who attributed a positive correlation between
Vaspin and post—prandial plasma glucose levels.
In our study, negative correlation had observed
between vaspin with FBS (r = -0.009), PPBS (r =
-0.006), HbA1c (r = -0.04) and VLDL (r = -0.02)
level in T2DM patients. In this study, negative
correlation had also observed between leptin
with age (r = -0.113) and vaspin with age (r = -
0.071) in T2DM patients.

In present study, vaspin and leptin levels of
T2DM patients was found to be significantly
higher than vaspin and leptin levels of non-
diabetic  subjects. A  significant positive
correlation observed between Vaspin and Leptin
in T2DM patients as compared to control groups.
A positive correlation had also observed between
Vaspin and LDL in T2DM patients. We
also found that Vaspin and leptin are most
directly correlated with BMI parameters. So, BMI
and waist-hip ratio measured easily predicted
rates of these biochemical parameters involved
in T2DM and maintaining a BMI and waist-hip
ratio “ideal” may prevent the increase levels
of vaspin, leptin, LDL and disturbances that
follow.

This study showed that the serum vaspin level in
females were significantly higher than that in
males. Our results were consistent with the
results of Seeger et al. [50]. The reasons for the
gender difference remain unclear. Some studies
have shown that leptin levels are affected by
gender and that androgen may suppress
the expression of adipokines [51,52]. High
estrogen levels result in increased leptin level,
which may explain the increased vaspin levels as
well.

5. CONCLUSION

Thus, it can be concluded that there is an
association between increased serum adipokines
(leptin & vaspin) level and type 2 DM patients.
Higher leptin and vaspin levels may consider as
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an additional risk factor in patients of type 2 DM
with high BMI and waist-hip ratio (obesity) and
dyslipidemia. Vaspin and Leptin level could be a
marker for detection and diagnosis of T2DM
patients. Vaspin and Leptin might be a predictor
of poor glucose control and insulin resistance of
T2DM.
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