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Objective Many studies reported inconsistent results about the connection of visfatin with diabetes and insulin resistance (IR), and also the role
of visfatin in the pathogenesis of diabetes are still under debate. This study aimed to evaluate the visfatin levels in patients with type 2 diabetes
(T2DM) compared to non-diabetic age-matched subjects and explore the relationship between visfatin and insulin sensitivity or resistance.
Methods A total of 85 subjects were enrolled in this study; 60 patients with T2DM who were sub-divided into two groups according to levels
of IR(IR < 2.5and > 2.5 groups). Also, 25 non-diabetic healthy subjects matched for age, body mass index, and lipid profile were included as a
control group. Physical and clinical examinations were done for each participant. Visfatin levels were measured using enzyme-linked immune
sorbent assay. IR and quantitative insulin sensitivity check index (QUICKI) were calculated from fasting plasma glucose and insulin.

Results Significant higher visfatin level and IR were found in diabetic patients in comparison to control group (P < 0.05). No significant
difference was found in visfatin level between diabetic patients with IR < 2.5 and control group, while, visfatin level in diabetic patients with
IR > 2.5 was significantly higher in comparison to that of the group with IR < 2.5 and control group. Significant negative correlation was found
between visfatin levels and QUICKIin the diabetic patients'group with IR < 2.5 (r=—0.324, P < 0.05). Highly significant negative correlation was
found between QUICKI and IR in control and diabetic patients with IR < 2.5, while this correlation disappears in IR > 2.5 group.

Conclusion Aninverse relationship between visfatin levels and insulin sensitivity was found. Also, the correlation between insulin sensitivity
and resistance differs depending on their levels. This study suggests that visfatin may play a significant regulatory role at elevated glucose
levels, spatially when IR is more than 2.5.
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Introduction

Visfatin is an adipokine secreted from the adipose tissue that
was formerly described Nicotinamide phosphoribosyl trans-
ferase (Nampt).! It is also secreted from lymphocytes, leuko-
cytes, muscles, and hepatocytes.”” It was found that visfatin is
expressed as a response to inflammation from macrophages of
adipose tissue rather than from adipocytes.”” Although adi-
pose tissue is considered an endocrine tissue, it is now believed
that visfatin actions can be endocrine, paracrine, and auto-
crine as well. The autocrine effects of visfatin in the liver may
play an important role in regulating insulin sensitivity.® Vis-
fatin is involved in regulation of the cell cycle.” It is secreted by
activated lymphocytes and is upregulated in neutrophils and
monocytes after exposure to inflammatory stimuli. It also
promotes the growth of B-cell precursors and is therefore
known as a pre-B-cell colony-enhancing factor.®

Although, visfatin physiological role in human beings still
largely unrevealed; many studies showed that visfatin has many
functions such as a cytokine,"” a hormone' and lately, as an enzyme
(the rate-limiting enzyme Nampt in the NAD biosynthesis)."
Various medical conditions were correlated with visfatin levels
through its anti-diabetic,' anti-tumor,"" anti-hyperlipidemia,'
and pro-inflammatory properties.” This is due to its role in the
modulation of insulin sensitivity, insulin resistance (IR) in dia-
betes, dyslipidemia, inflammation and atherosclerosis.”?

In diabetic patients, irregular feedback mechanism in the
hypothalamic-pituitary axis was found through the decrease in
LH and FSH levels due to high glucose levels and IR."

Hammarstedt et al. (2006)" reported a double increase
in plasma visfatin levels in T2DM compared with controls,
which is similar to other studies.'>'®'” However, others
found no correlation between circulating visfatin, insulin,
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and glucose.”*”” Lopez-Bermejo et al. (2006)* reported a sig-
nificant increase in levels of visfatin in patients with TIDM
compared with T2DM or non-diabetic subjects. The correla-
tion of visfatin levels with obesity and IR was revealed by
Rabo et al. (2013)'° study who found that they have higher
significant positive correlation in both obese and non-obese
diabetic patients with a significant positive correlation with
IR. This inconsistency in the results of many researches
regarding the correlation of visfatin with diabetes and IR
leads to more investigation. This study aimed to determine
the plasma visfatin level in patients with T2DM and in con-
trol, also, explore the relationship between plasma visfatin
and insulin sensitivity/resistance.

Materials and Methods

The case control study enrolled 16 patients with T2DM who
attended the National Diabetes Center for diagnosis, treat-
ment, and follow-up at Al-Mustansiyria University in
Baghdad, Iraq. The diagnosis was based on the criteria of the
World Health Organization (WHO) (FBG > 126 mg/dl).”" The
duration of the disease is between 4 and 8 years, and all
patients were on oral glucose lowering treatment. The mean
level of age and BMI were (40 + 6.23 years; 29.15 + 3.21 kg/m’,
respectively). Twenty five healthy subjects were included as a
control group who matched to patients group in age, and BMI
(37.90 + 8.60 years; 27.41 * 4.01 kg/m’, respectively). The
patients were selected with normal lipid profile to exclude the
effect of lipogenesity on visfatin level. A written approval was
taken from ethical and scientific committee and from each
participant. Any patient with any complication of diabetes or
any other disease that has any effect on the studied parameters
was excluded.
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Samples

Five ml of fasting venous blood was withdrawn from each partic-
ipant after physical and clinical examination. Renal function was
determined (uric acid and creatinine) using an autoanalyzer
device (Biolabo, France). Fasting plasma glucose was determined
using the oxidase method. Fasting insulin (FI) was measured
using a competitive enzyme immunoassay kit (Randox; UK). IR
was calculated according to the formula:

IR = Fasting plasma insulin (mIU) X fasting plasma glucose
(mM/1)]/22.5.

The patient group was sub-divided according to IR levels
to <2.5 and >2.5 groups.” The determination of plasma vis-
fatin level was done using RayBio® Visfatin Enzyme Linked
Immunosorbent assay (EIA) Kit. The sensitivity of the visfatin
assay is 0.778 ng/ml, with Intra-Assay: CV < 10%, and Inter-
Assay: CV < 15%. Quantitative insulin sensitivity check index
(QUICKI) was used to measure insulin sensitivity from fasting
blood glucose and insulin using the following formula:*

QUICKIT = 1/[log(I ) + log(G,)]

where I is the fasting plasma insulin, and G is the fasting
plasma glucose.

The documented QUICKI level is: (0.382 + 0.007) for
non-obese, (0.331 = 0.010) for obese and (0.304 = 0.007) for
diabetic individuals.”

Statistical Analysis

Statistical analysis was performed using a standard statistical
package (SPSS) for Windows, version 21; Chicago, IL, USA).
The data were expressed as mean + SD. Two-way student’s
t-test was used for comparison between two groups. The post
has a one-way analysis of variance (ANOVA) was used for
comparison between groups. The association of visfatin with
QUICKI was examined by Pearson correlation analysis, as well
as the correlation between IR and QUICKI. When P value less
than 0.05; it is statistically significant.

Results

The characteristics and some clinical measurements are
presented in Table 1. Body mass index, FI, uric acid, and cre-
atinine showed no significant differences between patients and
control groups (P > 0.05) while significant increase was found
in patient group when compared to control group for FPG,
and IR, (P < 0.05).

The plasma visfatin level was significantly higher in the
diabetic patient group compared with control group (9.52 +
1.56 vs. 8.28 + 0.62 ng/ml, P = 0.0001, respectively).

Patients were sub-grouped, depending on IR levels, into
IR <2.5and IR > 2.5 groups. The QUICKI level in both groups
showed a significant decrease when compared to control
group (0.28 +0.015and 0.31 £ 0.015 vs. 0.34 + 0.013, P = 0.042
respectively) as presented in Table 2.

Visfatin level in a group of patients with IR > 2.5 show
significant higher levels in comparison to that of patient group
with IR < 2.5 and control group (9.17 +1.10 vs. 9.12 + 1.02 and
8.28 + 0.62, P = 0.017, respectively), while no significant
difference was found between patient group with IR < 2.5 and
control group (P > 0.05) as presented in Table 2 and Fig. 1.
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Pearson correlation between visfatin and FPG, FI, IR,
creatinine, and uric acid showed no significant differences,
while a significant negative correlation was found with
QUICKI (r = —0.324, P < 0.05), as presented in Fig. 2.

A highly negative significant correlation was found
between QUICKI and IR for the control group (r = 0.952, P <
0.01) while, the weak negative significant correlation was
observed in the patient group with IR < 2.5 (r = 0.473, P <
0.05) but this correlation disappear in the patient group with
IR > 2.5 as shown in Fig. 3.

Discussion

Plasma visfatin levels were higher in diabetic patients com-
pared to control group which is consistent with other
studies'>**** and counteract with other’s results**" who found
lower visfatin levels in T2DM when compared with matched
non-diabetic subjects.

The increase in circulating visfatin levels by hypergly-
cemia is not clear until now, but it may be due to oxidative
stress, increased apoptosis, or destruction of B lymphocytes.”
It was suggested that the elevation in levels of circulating vis-
fatin is a compensatory mechanism for the decreased insulin
sensitivity in patients with T2DM. This is in agreement with
the results of other research.'**

However, Yaturu et al. (2012) measured visfatin levels in
T2DM patients who were under pioglitazone treatment.
They elucidate the decrease in visfatin levels, which may be
due to the treatment.” Their result confirms what McGee

Table 1. Mean (+5D) of some characteristic and clinical
measurements in patients and control groups

Parameters Control group Patients group Pvalue
No. 25 60 =
Age (year) 3790£860 40.25+6.23 >0.05
Sex (Male/Female) 11/14 35/25 =
Duration (year) - 64+2.11 -
Uric acid (mmol/L) 3415+ 1108 3749+ 104.1 0.196
Creatinine (mg/dl)  0.99 +0.03 1.19+0.06 043
FBG (mg/dl) 89.54 £ 1093 21991 £94.32 0.014
Fl (uIU/ml) 1033+245 2096+792 0.067
R 143 +0.73 534 +203 0.01
Visfatin (ng/ml) 8.28 £0.62 9.52 +1.56 0.0001

Significant difference is when P value less than 0.05 using independent
student’s t-test. BMI, Body mass index; FPG, fasting plasma glucose;
FI, fasting insulin; IR, insulin resistance.

Table 2. QUICKI and visfatin levels (expressed as mean + SD)
in patients sub-grouped according to IR levels in comparison to
control group

Control IR>2.5 IR<2.5
Parameters Pvalue
group group group
No. 25 30 30 -
QUICKI 034+0013 028+0.015 031+0.015 0.042
Visfatin ng/ml  8.28 +0.62 903+1.02 796+1.10 0.017

The P value less than 0.05 is considered significant using post hoc ANOVA
analysis. IR, insulin resistance; QUICKI, Quantitative insulin sensitivity check index.
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Fig 1. Mean level and significant differences of visfatin in patients groups in comparison to control group.
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Fig 2. The Pearson correlation hetween visfatin and QUICKI in
diabetic patients with IR < 2.5.

et al,, (2011) had previously found when they used rosiglita-
zone for T2DM treatment.”

The plasma visfatin increase as fasting blood glucose
and IR increase, but it didn’t reach significance level. Pre-
vious studies documented the role of this hormone as an
insulin-resembling effect in lowering blood glucose through
binding to the insulin receptor and initiate a signal
transduction inside the cell."”** Many studies failed to find
a relation between visfatin and IR in T2DM**! while many
studies reported the presence of significant association
with IR. %

One of the important aims of the study is to investigate
the correlation of visfatin with insulin sensitivity by the use of
QUICKI for its simplicity and inexpensive useful index for
clinical studies.” Due to the documented limitation of HOMA
IR as a tool for the estimation of IR because of the skewed
distribution of FI values, the inverse logarithmic scale of
HOMA IR; QUICKI is used to reflect the effect of insulin on
hepatic glucose production.*

Interestingly, no correlation was reported between
insulin sensitivity and plasma visfatin by many researchers
who used hyper-insulinemic euglycemic clamp (insulin
sensitivity standard evaluation method).">***”* Similarly,
other study did not report correlation between visfatin and
insulin sensitivity and lipid of intra-myocellular in skeletal
muscle.” Therefore, persuasive facts regarding the associa-
tion between visfatin and IR in T2DM are still missing.
Takebayashi et al., (2007) found no correlation between
diabetes and levels of visfatin.”
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Fig 3. The Pearson correlation between QUICKI and IR in: A) control
group, B) diabetic patients with IR < 2.5, C) diabetic patients with
IR>2.5.

Conclusion

The likelihood of elevation of visfatin in diabetic people is a
mechanism to compensate insulin deficiency or its inefficiency,
so that it can regulate blood glucose level at certain levels.
It can be concluded that increase visfatin level may be induc-
ible to regulate elevated glucose levels spatially when IR is
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more than 2.5. However, more studies with a larger number of
patients are needed to confirm this conclusion.
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