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Lipid Profiles and Serum Visfatin Concentrations in Patients with Type II Diabetes 
in Comparison with Healthy Controls
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ABSTRACT

Background: Visfatin is a new adipocytokine which is largely 
secreted by visceral adipose tissue and its effects in the development 
of  diabetes and inflammatory reactions are similar to insulin. It acts 
synergistically with insulin in increasing glucose cellular uptake, 
stimulating glucose transfer to the muscle and adipose tissue, as well 
as in preventing hepatic glucose production. Its insulin-like effects 
are mediated through direct connection and activation of  insulin 
receptors without any change or competition with the insulin.
Methods: This case-control study was conducted among 64 women 
consisting of  32 diabetic patients, and 32 age-matched healthy 
controls. The case group consisted of  32 post-menopausal diabetic 
women, aged 45-65 years. Those patients were eligible who had 
a history of  at least five years of  type II diabetes, without any 
complications of  diabetes, and who were treated only by oral 
glucose-lowering medications. Those individuals with C-reactive 
protein (CRP) test of  3+ and above were excluded from the study. 
Results were compared with age- and sex- matched controls.
Results: Average visfatin level was significantly higher in diabetic 
patients than in controls (4.3 ± 1.06ng/dl vs. 3.15 ± 0.74ng/dl, 
respectively< 0.001). 
The mean values of  anthropometric indexes and lipid profile were 
not significantly different between diabetic patients and controls.
Conclusion: This study documented an inverse relationship 
between circulating level of  visfatin and fasting blood glucose. This 
finding may suggest the role of  increased visfatin level and increase 
in synthesis and secretion of  the cytokines from adipocytes. These 
findings may be useful for primary and secondary preventive issues 
in diabetic and pre-diabetic individuals.
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INTRODUCTION
It is well-documented that increase in adipose tissue, particularly 

visceral adipose, is strongly associated with cardiovascular risk, 
moreover it has an underlying role in the development of  diabetes 
and metabolic syndrome.[1]
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According to the World Health Organization, 
in recent years, 150 million people in the world 
are suffering from type II diabetes; it is estimated 
that this number increases to be doubled by 2025.[2] 
Today, it is no more limited to adults, and is seen 
in all age groups the age-adjusted mortality rate of  
diabetic people is 1.5 to 2.5 times higher than the 
general population.[3] In most of  the cases, insulin 
resistance and type II diabetes are associated 
with obesity so that overweight and obesity are 
considered as the main causes of  diabetes and 
insulin resistance.[4]

In addition to its important role in saving 
energy as triglycerides (TG), adipose tissue has 
a major role in secretion of  various hormones 
such as leptin, adiponectin and visfatin, therefore 
it may activate insulin signals. Adipose tissue is 
an endocrine tissue secreting some proteins as 
adipokines mostly affecting lipid and glucose 
metabolism, as well as insulin resistance; whereas 
some of  them as adiponectin have protective effect 
against insulin resistance.[5]

Visfatin is a new adipocytokine mainly secreted 
by visceral adipose tissue (VAT) with similar effects 
of  insulin, and a possible role in development 
of  diabetes and inflammatory reactions.[6,7] 
Experimental studies have confirmed the useful role 
of  visfatin in mimicking the effects of  insulin.[8] Its 
deficiency may be fatal in early embryonic periods 
of  mice. It may also play a role in the inherited and 
acquired immune responses, colony enhancing, 
proliferation and maturation of  B cells, as well 
as progression in autoimmune disease. Moreover, 
visfatin has pre-inflammatory properties and may 
enhance the concentrations of  tumor necrosis 
factor alpha (TNF-α) and interleukin- 6 (IL-6). 
This hormone acts synergistically with insulin 
in increasing glucose cellular uptake, stimulating 
glucose transfer to the muscle and adipose tissue, as 
well as preventing from hepatic glucose production 
and its anti-diabetic insulin effect through insulin 
mimetic is documented.[9] Visfatin does its 
insulin-like effects through direct connection and 
activation of  insulin receptors without any change 
or competition with the insulin.[10,11] Many clinical 
studies demonstrated the direct association of  
higher circulating levels of  visfatin with body fat 
percentage, type II diabetes and obesity.[11,12]

Plasma visfatin concentrations increase with 
abdominal obesity and type II diabetes, it represents 

hypoglycemia effects with reducing glucose release 
from the hepatocytes, and it stimulates glucose 
usage in peripheral tissues.[13,14]

Furthermore, high concentration of  plasma 
visfatin reduces after weight loss and it may be 
associated with resistance changes toward insulin 
over time.[15] 

Although, some study have done in other side 
of  world but because of  high incidence of  diabetes 
and different race and ethnicity in Iran this 
study is conducted to comparison serum visfatin 
concentrations in patients with type II diabetes and 
healthy controls. 

METHODS
This case-control study was conducted 

among post-menopausal diabetic women, aged 
45-65-years, referred to the Isfahan Diabetes 
Charity Center in Isfahan city, Iran. Those patients 
were eligible who had a history of  at least 5 years 
of  type II diabetes, without any complications 
of  diabetes, and who were treated only by oral 
glucose-lowering medications. Those individuals 
with C-reactive protein (CRP) test of  3+ and 
above were excluded from the study. Results were 
compared with age- and sex- matched controls. 
Written informed consent was obtained from all 
participants. By considering a power of  80%, the 
sample size was calculated as 32 in each group.

After physical examination and anthropometric 
measurement, fasting venous blood was obtained; 
serum visfatin was measured through the standard 
kits using ELISA (Enzyme-linked immune sorbent 
assay) method with the sensitivity of  30 pg/ml via 
Human visfatin kit made by a Korean company 
(ADIPOGEN Inc.). Lipid profiles were measured 
by Pars Azmoon kit. All the tests were conducted 
automatically by HITACHI 911. The obtained data 
analyzed using software SPSS version 18.0 (SPSS, 
Chicago, IL., USA) and differences were considered 
significant when P<0.05 and statistical tests, tables 
and charts. The qualitative data was done using 
Fisher’s exact test and quantitative data using 
student t-test. The weight changes measured by chi-
square test and Pearson correlation test was used 
for the data correlation. Moreover, paired t-test was 
used for comparing serum visfatin concentration.

The study subjects filled in a questionnaire 
including age, height, weight, waist circumference, 
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hip circumference, physical activity, kind of  
diet (Arbitrary diet, No diet an Under dietitian 
supervision); besides, their blood sample were 
taken for the blood tests.

RESULTS
The study participants consisted of  64 individuals 

including 32 diabetic patients, and 32 healthy 
controls. The mean age of  the diabetic patients and 
controls was not significantly different (53.6 ± 4.3 
years vs. 51.7 ± 5 years, respectively = 0.1).

Table 1 shows the frequency distribution of  the 
type of  diet and physical activity in the two groups.

As presented in Table 2, the mean values of  
anthropometric measures were not significantly 
different between the diabetic group and controls.

As shown in Figure 1, the mean visfatin level of  
diabetic patients (4.3 ± 1.06 ng/dl) was significantly 
higher than controls (3.15 ± 0.74 ng/dl) (P< 0.001)

Comparison between the blood lipids 
(cholesterol, LDL and HDL) had a significant 
difference, triglyceride was different but they were 
not significant statistically. Mean LDL level in 
diabetic and control group was 100.7 ± 24.3 and 
111.5 ± 5.1 respectively and the difference between 
the groups was significant (P < 0.001). Mean 
cholesterol in diabetic and control group was 196.8 
± 50.4 and 178.6 ± 11 respectively and it was a 
significant difference (P = 0.043) [Table 3].

DISCUSSION
This study mainly aimed to determine serum 

visfatin concentration in patients with type II 
diabetes. It documented an inverse relationship 
between circulating level of  visfatin and fasting blood 
glucose. This finding is consistent with some previous 
studies.[7,14,16] Along with the inverse relationship of  
changes in fasting glucose and visfatin level in both 
groups despite non-significance results might suggest 
the role of  visfatin in reducing blood glucose. This 
insulin-like effect may be resulted from an insulin 
receptor phosphorylation design, activation of  signal 
transferring molecules inside the cells, as well as its role 
in NAD biosynthesis as phosphoribosyltransferase 
from nicotinamide (Nampt).[17,18]

Table 1: Frequency distribution of diet, exercise and physical activity in the two groups of the study

Variable Group levels Diabetic patients Controls P
Number Percentage Number Percentage

Nutritional diet No diet 1 2.7 24 70.6
<0.001Under dietitian supervision 24 64.9 6 17.6

Arbitrary diet 12 32.4 4 11.8
Physical activity Low 0 0 2 5.9

0.15Moderate 28 75.7 28 82.4
High 9 24.3 4 11.8

Table 2: Comparison of anthropometric measurements in diabetic patients and controls

Variables Group Mean SD  P
Waist circumference (cm) Diabetic patients 89 10 0.31

Controls 88 9.5
Hip circumference (cm) Diabetic patients 104.9 7.6 0.09

Controls 107.7 5.7
Waist-hip ratio Diabetic patients 0.84 0.04 0.85

Control 0.84 0.03
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Figure 1: Comparison of the mean and range of confidence 
of visfatin in diabetic patients and controls



329International Journal of Preventive Medicine, Vol 3, No 5, May 2012

Hajianfar, et al: Lipid profile and visfatin in diabetes

Many endocrine factors, as insulin and glucagon 
are involved in regulation and controlling the blood 
glucose. In recent years, the importance of  adipose 
tissue has been identified not only as the fat storage 
location in the body, but also as an endocrine organ 
which secrets adipocytokines, leptin, adiponectin, 
resisting, TNF-α, interleukin 6 (IL-6) and visfatin 
are samples of  these cytokines which are involved 
in etiology of  diabetes.[19,20]

These adipocytokines have provided an 
extensive network where each adipokine is in 
connection with the other and also affect other 
tissues and organs of  the body. The network 
is involved in many biological actions such as 
insulin resistance, adipose metabolism and energy 
homeostasis through different paths.[20,21]

Visfatin concentration is approximately 10% of 
insulin concentration in fasting status and 3% in 
post-prandial status. Visfatin causes pre-adipocyte 
cells to become mature adipocytes.[6] Omega 3 
increases the secretion of visfatin in patient with type 
II diabetes.[22]

Recent studies documented that visfatin 
has a role in activation of  insulin receptors in 
different cells, enhanced glucose and lipogenics 
transferring in adipocyte of  3T3-L1 category or 
myositis L6 and decrease in glucose secretion by 
hepatocytes in vitro.[14] It may be secreted from 
the 3T3-L1 adipocytes, which are associated 
with endoplasmic reticulum and Golgi or micro-
vesicles.[23] It is also reported that hyperglycemia 
may increase the synthesis of  visfatin from the 
cultured adipocytes.[15]

According to these findings and the 
contradictions in the obtained findings, biological 
mechanisms of  visfatin role have not been well 

identified in pathogenesis of  type II diabetes. 
Besides, there are also controversial debates about 
the association of  the level of  the adipocytokines 
with weight status. While increased visfatin level 
is found in extreme and morbid obese individuals, 
and reduces after gastric banding surgery,[15] 
another study has reported lower levels of  visfatin 
in obese persons.[24]

In type II diabetes, insulin resistance and 
obesity together cause mild to moderate 
hypertriglyceridemia and also cause reduction 
of  HDL-C; usually, this dyslipidemia pattern is 
involved with excessive production of  very low 
density lipoproteins (VLDL). Excessive production 
of  TG-rich lipoproteins and its low clearance by 
lipoprotein lipase in diabetic patients may lead 
to hypertriglyceridemia. TG levels inversely are 
associated with HDL-C, and are considered as the 
carrier protein for cholesterol ester in transferring 
cholesterol from HDL-C to VLDL. Lipoproteins 
in diabetic patients may also change qualitatively 
and quantitatively. Common quantitative changes 
in diabetic people include increase in TG level 
and reduction in HDL-C level. However, LDL-C 
level in diabetic patients is similar to the normal 
population. For LDL-C, qualitative changes are 
more important than quantitative changes; i.e. 
the size and density of  LDL-C and its oxidation 
would change, and it would make lipoprotein more 
atherogenic.[25,26]

Some study showed lipid profile is abnormal, 
and is characterized by modestly elevated LDL 
cholesterol, high triglyceride levels, and is 
associated with markedly increased cardiovascular 
risk among diabetic patients.[27]

The pattern of  target lipid in type II diabetes 
is different from that of  normal population, i.e. 
HDL-C>45mg/dL, LDL-C < 100mg/dL in men; 
the corresponding figure for women is >55mg/
dL, and <150mg/dL, respectively. Considering 
that cholesterol value is higher than healthy people 
and LDL-C is lower than normal individuals and 
HDL-C is higher, and also regarding that TG value 
is higher in diabetic people, there would be disorder 
in synthesis of  the lipid in diabetic patients.[28] The 
cause of  TG increase can be due to dysfunction of  
lipase enzyme, which analyzes the chylomicrons. 
Lower LDL-C probably is associated with reduction 
of  glucose consumption in the cell which causes 
free fatty acid (FFA) in blood, which would in turn 

Table 3: Comparing the mean and standard deviation of 
the lipids between the two groups

Time Group Mean SD P
Fasting blood 
glucose (mg/dL)

Diabetic 146 51.6 < 
0.001Control 83.6 4.5

Triglycerides  
(mg/dL)

Diabetic 207 127.2 0.07
Control 165.7 19.8

Total 
cholesterol(mg/dL)

Diabetic 196.8 50.4 0.043
Control 178.6 11

LDL-cholesterol 
(mg/dL)

Diabetic 100.7 24.3 0.013
Control 11.5 5.5

HDL-C (mg/dL) Diabetic 42.2 8.4 < 
0.001Control 35.1 4.8
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prevent cholesterol synthesis, and may increase the 
VLDL production.[29]

CONCLUSION
This study suggested the role of  increase the 

visfatin level and increase in synthesis and secretion 
of  the cytokines from adipocytes. Probable cause of  
this can be due to more accumulation of  adipocytes 
and/or faster differentiation and consequently 
synthesis and more secretion of  serum levels to the 
patients. Furthermore, considering to the visfatin 
function which is similar to insulin, 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. However, considering that these studies have 
been new in association with the role of  visfatin on 
type II diabetes, more studies are required in this 
regard to illustrate relevant mechanisms and role 
of  other involved factors.
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