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Abstract

in the world today. Obesity is closely associated

with insulin resistance and type 2 diabetes.
Epidemiological studies have shown that obese persons
are in a state of insulin resistance, however, most of them
do not progress to type 2 diabetes. This occurs because
the beta cell function is still good enough for maintaining
normal glucose level. Obestatin and visfatin are cytokines
that are known to have a role in beta cell function. The
aim of this study was to assess the relationship between
visfatin and obestatin and Homeostasis Model Assessment
of beta cell function (HOMA-() and Homeostasis Model
Assessment of insulin resistance (HOMA-IR).

B ACKGROUND: Obesity isamajorhealth problem

METHODS: This was a cross-sectional study involving
80 central obesity men with waist circumference > 90 cm,
age 30-65 years old. Visfatin and obestatin were measured
by ELISA method. Beta pancreas cell dysfuction and
insulin resistance were calculated by HOMA model.

RESULTS: Our study showed a correlation between
visfatin and HOMA- (r = 0.244 and p = 0.029) and

visfatin with HOMA-IR (r = 0.287 and p = 0.001) and no
correlation was found between obestatin with HOMA-3
(r = 0.010 and p = 0.990) and obestatin with HOMA-
IR (r = 0.080 and 0.480). We also found visfatin and
obestatin concentrations were fluctuative depending on
the measurements of the waist circumferences.

CONCLUSIONS: High visfatin and low obestatin
concentration were independently associated with increased
beta pancreas cell dysfunction and insulin resistance.

KEYWORDS: Obesity, Visfatin, Obestatin, Beta cell
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Introduction

Obesity is a major health problem in the world today.
Obesity is a risk factor for diabetes, heart disease and other
metabolic disorders. It has become a serious public health
problem increasingly affecting people in many countries

(1).
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In the condition of obesity there is imbalance between
energy intake and nutritional requirements. This energy
imbalance causes excess of energy storage in the form of
triglycerides in adipose cells that causes hypertrophy and
hyperplasia of the adipose cells. Evidence suggests that
adipocyte hyperplasia or adipogenesis occurs throughout
life, both in response to normal cell turnover as well as
to the need for additional fat mass stores that arises when
caloric intake exceeds the nutritional requirements (2-4).

Adipose tissue metabolism is extremely dynamic.
Adipose tissue possesses the ability to a very large extent
to modulate its own metabolic activities like cytokine
secretions. This condition correlates with obesity-related
disorders (5). Currently, abdominal adipose cell size has
been identified as a predictor for the development of
diabetes mellitus (6).

Visfatin is a cytokine that is secreted by the adipose
tissue (7) when the adipose cells enlarge (8). The role
of visfatin in the development of obesity is in its feature
as a proinflamatory cytokine (9). Increased levels of
proinflamatory cytokines can lead to apoptosis of the
pancreatic beta cells (10) and insulin resistance (11).

Obestatin is a product of ghrelin gene which reduces
nutritional intake and hence the weight (20). Previous
studies have shown that obestatin might play a role as
antiapoptosis pancreas beta cells (13).

Presently it is still unclear about how the correlation
between visfatin and obestatin can lead to beta pancreas
cell dysfunction and insulin resistance. The influencing
role of visfatin and obestatin to beta pancreas cells is very
interesting to be studied, such as on how is the correlation
of visfatin and obestatin with the incidence of beta
pancreas cell dysfunction and insulin resistance.

Methods

This was an observational study with a cross sectional
design. Eighty obese subjects aged 30-65 years were
included with the following criteria: systolic blood
pressure (BP) < 140 mmHg and diastolic BP < 90
mmHg, serum hsCRP levels < 10 mg/L, not using oral
anti-diabetic such as sulfonilurea. All participants signed
an informed consent registered to the Ethics Committee
of Hasanuddin University Makassar (UH12030061), to
allow records of their personal data such as height, weight,
waist circumference, blood pressure, physical activity
and drugs. Subjects were put in fasting for 10-12 hours.
Obese was defined as waist circumference > 90 cm, beta
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cell dysfunction was defined as HOMA-P < 107 (14) and
Insulin Resistance was defined as HOMA-IR > 2.

ASSAYS OF BIOCHEMICAL MARKERS

Venous blood specimens were drawn and the serum
was immediately separated by centrifugation and stored
at =20°C until measurement. Serum visfatin levels were
measured by Enzyme Linked ImmunoAssay (ELISA)
using AdipoGen. Serum glucose levels were measured by
hexokinase using kit reagen Modular Roche Diagnostic
GmbH. Serum Insulin levels were measured by Chemi-
luminescent Immunometric Assay using kit from Siemens.
The HOMA model was used to calculate IR and insulin
secretion. The formula are as follows (15):

HOMA-IR =FIxG HOMA-S =20 x F|
22,5 G-3|5

Where FI = fasting insulin 21U/mL and G = fasting glucose
(mmol/L).

STATISTICAL ANALYSIS

Statistical analysis was performed with SPSS for Windows
ver. 15. Univariate analysis was performed to calculate
mean, maximum sand minimum value as well as Standard
Deviation (SD). Bivariate and partial correlation analysis
were used to analyze the correlation of all factors. Results
were considered significant if p < 0.05. Scatter diagram
analysis was used to analyze the role of dynamic of
visfatin.

Results

The subjects’ anthropometric measurements (height,
weight, BMI, waist circumference) and biochemical
measurements (fasting glucose, fasting insulin, hsCRP,
visfatin, obestatin) were recorded. Then HOMA-f and
HOMA-IR were calculated with HOMA model. Table 1
shows the study subjects’ characteristics. Characteristics
normality test done by the Kolmogorov-Smirnov test
showed the data had a normal distribution except for
hsCRP, visfatin and obestatin.

Pearson or Spearmans correlation test was performed
to assess correlation of waist circumferance, HOMA-
and HOMA-IR with visfatin. Table 2 shows that the
concentration of wvisfatin has correlation with waist
circumference (r = 0.249), HOMA-B (r = 0.244) and
HOMA-IR (r = 0.287).
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Table 1. Subjects’ characteristics

Characteristic Min Max Median Mean £ SD P
Physical

Age (years) 31.0 61.0 42.50 43.90 + 8.79 0.363#
BMI (kg/m?) 23.2 42,7 28.06 29,12 £ 3.54 0.131#
WC (cm) 91.0 125.0 96.00 98.36 £ 7.21 0.083#
Biochemical

FG (mg/dL) 82.0 117.0 95.00 96.68 + 7.05 0.160#
hsCRP (mg/dL) 0.297 8.5 1.56 2.06 + 1.61 0.035
Insulin (uIU/mL) 6.0 43.0 14.85 16.66 = 7.24 0.005#
Parameter study

Visfatib (mg/mL) 0.06 8.0 0.75 1.15 £ 1.27 0.000
Obestatin (ng/mL) 20 7.0 3.02 3.12 + 0.81 0.308
HOMA-IR 0.8 5.6 1.95 2.20 = 0.96 0.029
HOMA-B 70.2 242.2 132.35 139.14 £ 40.65 0.152#

Abbreviations: SD = Standard Deviation; BMI = Body Mass Index ; WC = Waist Circumference; FG = Fasting Glucose;
HOMAi-IR = homeostasis model assessment — Insulin Resistance; HOMA-B = homeostasis model assessment — beta.; # =
normal distribution.

Table 2. Pearson and Spearman's Correlation Analysis

Total (n=80)
Correlation R P

WCvs

HOMA-IR 0.379** 0.001

HOMA-3 0.412%* 0.000

Visfatin 0.249* 0.026

Obestatin 0.113 0.318
HOMA-IR vs

HOMA-B 0.808™* 0.000

Visfatin 0.287* 0.010

Obestatin 0.080 0.480
HOMA-B vs

Visfatin 0.244* 0.029

Obestatin 0.010 0.990
Visfatin vs

Obestatin =0.012 0.815

Abbreviations: WC = Waist Circumference; HOMA-IR = homeostasis model
assessment — insulin resistance; HOMA-B = homeostasis model assessment — 3;
** = Significant correlation with confidence level 99%; * = Significant correlation
with confidence level 95%.
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Figure 1 shows that visfatin and obestatin
serum concentrations fluctuated depending on waist
circumference measurements. Obestatin increased in the
condition of initial obesity at a waist circumference of
90-100 cm and then decreased at a waist circumference
> 100 cm. Visfatin serum concentrations decreased in the
condition of initial obesity at a waist circumference 90-95
cm and then increased at a waist circumference > 95 cm.

Print ISSN: 2085-3297, Online ISSN: 2355-9179

Figure 2 shows that incidence of pancreatic beta cell
dysfunction (HOMA-f < 107) occurs in the condition with
increased visfatin concentration while obestatin serum
concentration decreased.

Figure 3 shows that incidence of insulin resistance
(characterized by increased HOMA-IR) occurs in the
condition of increasing visfatin concentration while
obestatin serum concentration decreased.
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Figure 1. Scatter analysis of visfatin, obestatin and waist circumference.
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Figure 3. Scatter Analysis of Visfatin, Obestatin and HOMA-IR.
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Discussion

Obesity is a risk factor for diabetes mellitus. Diabetes
mellitus is a metabolic disease characterized by increased
glucose serum level. Glucose serum level is regulated by
insulin hormone. Insulin is produced in the pancreas beta
cells and its secretion occurs in two phases. In diabetic
person, insulin secretion in phase 1 can not lower serum
glucose level, thus stimulating phase 2 to produce more
insulin but is not able to increase insulin secretion as
in normal individuals. This is due to the existence of
dysfunction of pancreatic beta cells and insulin resistance
in the peripheral tissues (15). HOMA-IR and HOMA-§
were used to assess the condition of insulin resistance and
pancreatic beta cell dysfunction (16)

In this study, it was shown that incidence of beta
pancreas cell dysfunction occurred when visfatin serum
concentration began to increase while obestatin serum
concentration decreased (Figure 2). Our study also showed
that visfatin serum concentration had correlation (r =
0.249) with obesity (characterized by waist circumference
> 90 c¢m); this confirmed some previous studies that serum
visfatin levels is increased in persons with obesity (17)
and together with other proinflammatory cytokine such as
Interleukin (IL)-1( can cause apoptosis of the pancreatic
beta cells (11).

In obesity, energy imbalance occurs causing excess
in the storage of energy as triglycerides in adipose cells,
therefore, causing hypertrophy and hyperplasia of adipose
cells (18). Our study has suggested that serum visfatin
concentration decreases when individuals begin to have
increased waist circumference (90-94 ¢m) (Figure 1) and
that visfatin serum concentration increases when the waist
circumference becomes > 95 cm. Presumably with the
waist circumference of 90-94 cm adipose cell enlargement
(hypertrophy) starts to occur (19). The enlargement
of adypocytes is associated with subtantial changes in
metabolic function (5). Visfatin is a cytokines that is
secreted by adipocyte cells (7). Visfatin might play a role
as regulator Monocyte Chemoattractant Protein (MCP)-1.
Increasing MCP-1 would attract macrophages and T-cells
to infiltrate into the adipose tissues (9), so it would secret
more proinflammatory cytokines such as TNF-a, IL-6
and IL-1f (10). Proinflammatory cytokines can lead to
apoptosis of pancreatic beta cell dysfunction. Pancreatic
beta cell apoptosis in the course of insulitis is probably
caused by direct contact with activated macrophages and
T-cells and/or exposure to soluble mediators secreted by
these cells, including cytokines such as interleukin (IL)-1.
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In vitro exposure of (IL)-1f to beta cells causes functional
changes similar to those obeserved in pre-diabetic state
(20).

Our study showed that pancreatic beta cells
dysfunction (characterized by HOMA-f} < 107) occurs
when visfatin serum concentration increases and obestatin
serum concentration decreases. Obestatin  prevents
apoptosis of the pancreatic beta cells through survival
promoting of pancreatic beta cells. Moreover, obestatin
activates signaling pathways and induces expression of
genes that regulate beta cell growth. Obestatin upregulates
beta cell cAMP which is a main regulator of beta cell
growth and survival (13).

Our study also confirmed previous studies that
stated obestatin was secreted from the stomach with
pulsatile (21). We investigated whether obestatin serum
concentration had fluctuative levels depending on the waist
circumference (Figure 1). Serum obestatin concentration
increased when the individuals began to have increased
waist circumference (90—94 cm) and then decreased when
the waist circumference became > 100 cm (Figure 1).
Presumably with the waist circumference of (90-94 cm)
there occurs adipogenesis (hyperplasia) (19). Our results
confirmed previous studies that found obestatin was
secreted when adipogenesis occurred. Obestatin might
play a role as a regulator of adipocyte metabolism and
adipogenesis (hyperplasia) process. Pre-adipocyte and
adipocyte 3T3-L1 cells were used to assess the obestatin
effect on the cell metabolism and adipogenesis based on
the regulation of the key enzymatic nodes, Akt and AMPK
and their downstream targets. Obestatin activates Akt
and its downstream target and simultaneously obestatin
inactivated AMPK (22).

Our study showed that incidence of insulin resistance
occurred when visfatin serum concentration increased
and obestatin decreased (Figure 3). In obesity, there is a
condition of meta-inflammation which secretes visfatin.
Visfatin as a regulator of MCP-1 attracts macrophage
to infiltrate adipose tissue. Macrophage secretes pro-
inflammatory cytokine such as TNF- a. TNF-a activates
serine kinases such as JUN N-terminal kinase (JNK) and
IKf kinase (IKK) which phosphorylates serine residues
of IRS-1 and disrupts insulin signaling. Both JNK and
IKK are likely activated in insulin-resistant state and thus
provide potential connection between inflammation and
insulin resistance (10). In contrast, obestatin can activate
Akt. The phosphatidylinositol 3-kinase (PI3K)-8 AKT
pathway is largely responsible for insulin action in the
glucose uptake. Decrease in obestatin serum concentration
may cause to insulin resistance.
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Conclusions

From our study we can conclude that there is fluctuation of
the increase of visfatin and obestatin serum concentration
in obese subjects. Incidence of pancreatic beta cell
dysfunction and insulin resistance occurs when visfatin

serum concentration increases and obestatin serum

concentration decreases.
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