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Abstract  Background: Diabetes mellitus is a multifactorial disease that is characterized by chronic hyperglycemia 
resulting from defects in insulin secretion, insulin action, or both. The chronic hyperglycemia in diabetes is associated with 
long-term complications, including micro vascular disease such as retinopathy, nephropathy, neuropathy and macro vascular 
disease including fatal and non-fatal myocardial infarction and peripheral vascular disease. Excess adiposity is the most 
important risk in the development of insulin resistance and diabetes mellitus II. Adipose tissue produce several factors called 
adipokines, visfatin is one of them, it acts as insulin mimetic, rate limiting enzyme in NAD synthesis and pro inflammatory 
cytokine. The study aims to evaluate serum visfatin level in type II diabeticpatients and elucidate its possible role in 
development of diabetic complications. Methods: This study was carried out on sixty patients with type II diabetes mellitus. 
They are classified into two groups according to the presence of complications or not. Group I: included fifteen patients with 
uncomplicated type II diabetes mellitus. Group II: included forty five Patients with complicated diabetes mellitus, divided 
according to the type of complication into three subgroups as following: with cardiovascular complications, with diabetic 
nephropathy and with diabetic foot respectively. Each subgroup included fifteen patients. In addition, fifteen clinically 
healthy subjects were recruited as control group. All studied subjects were subjected to complete medical history, clinical 
examination and routine laboratory investigations including fasting serum glucose level, post prandial serum level, serum 
creatinine, lipid profile and complete urine analysis, serum nitric oxide levels and serum visfatin by ELISA. Results: the 
study revealed that:  Serum visfatin levels were significantly elevated in diabetic patients (complicated & uncomplicated) 
compared to healthy control subjects.  Serum visfatin levels were significantly decreased in patients with cardiovascular 
complications and diabetic foot compared to uncomplicated group.  Visfatin correlated negatively with HDL in 
cardiovascular complications and correlate positively with ESR in diabetic foot. It did not correlate with age, BMI, FBS, PP, 
NO, cholesterol, TG, LDL or creatinine.  A significant decrease in serum nitrite in uncomplicated, cardiovascular 
complications and diabetic nephropathy groups but non-significant decrease in diabetic foot group compared to control group. 
 A significant increase in serum nitrite in cardiovascular complications & diabetic foot compared to uncomplicated group.  
 A significant decrease in serum nitrite in cardiovascular complications & diabetic nephropathy compared to diabetic foot 
group. Conclusions: Visfatin andnitrite may have a role on diabetes pathophysiology. Serum visfatin levels reduced with 
insulin treatment in complicated type II diabetes mellitus patients. 
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1. Introduction 
Diabetes is a group of metabolic diseases characterized by 

hyperglycemia resulting from defects in insulin secretion, 
insulin action, or both [1]. Type II diabetes is characterized 
by three pathophysiologic abnormalities: Insulin Resistance, 
Impaired insulin secretion and deregulated hepatic glucose  
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production [2]. The chronic hyperglycemia of diabetes is 
associated with long-term damage, dysfunction, and failure 
of different organs, especially the eyes, kidneys, nerves, 
heart, and blood vessels [1]. A group of micro and macro 
vascular complications are affecting multiple organ systems. 
The rate and the severity of complications increase as the 
duration of diabetes increases [3]. A significant but poorly 
defined genetic predisposition exists to the development of 
diabetes mellitus, complicated by the heterogeneous nature 
of the disease and the influence of acquired factors [4]. 
However, excess adiposity is the most important risk in the 
development of insulin resistance and diabetes mellitus II [5]. 
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Adipose tissue produces several proteins (adipocytokines) 
such as leptin, adiponectin, resistin, TNFα, and IL-6, that 
modulate insulin sensitivity and appear to play an important 
role in the pathogenesis of insulin resistance, diabetes, 
dyslipidemia, inflammation, and atherosclerosis [6, 7]. 
These adipokines can partly explain the link between obesity, 
insulin resistance, beta cell dysfunction, endothelial 
dysfunction, and atherosclerosis [8]. Unbalanced production 
of pro- and anti-inflammatory adipocytokines in adipose 
tissue may contribute to many aspects of the metabolic 
disorders [9]. 

Visfatin is one of these adipocytokines 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 [10]. Visfatin is also known as B-cell 
colony-enhancing factor (PBEF) and Nicotinamide phosphor 
ribosyltransferase (Nampt), was first identified by Fukuhara 
and his colleagues [11]. The gene encoding visfatin is 
located on the long arm of chromosome 7 between 7q22.1 
and 7q31.33 [12] and encodes a polypeptide of 491 amino 
acids with a molecular mass of 52 kDa [8]. Interestingly and 
strikingly, as its name visfatin implies, it mainly expressed in 
and secreted from visceral fat as opposed to subcutaneous fat 
[11]. Visfatin was found to be released predominantly from 
macrophages rather than from adipocytes in visceral adipose 
tissue [13]. In addition to be produced in human leukocytes 
and adipose tissue, visfatin is also expressed in human and 
animal hepatocytes and muscles [14]. 

In mammals, Nampt has two different forms: intracellular 
and extracellular Nampt (iNampt and eNampt, respectively) 
[15, 16]. 

It is now believed that visfatin actions can be endocrine, 
paracrine, and autocrine as well. These autocrine effects of 
visfatin may play an important role in regulating insulin 
sensitivity in the liver [17]. At least three specific functional 
properties have been suggested for visfatin: (i) as an enzyme 
in the catalysis of the rate-limiting step in the production of 
NAD from nicotinamide [18] (ii) as a novel insulin-mimetic 
fat-secreted factor [11] and (iii) as a regulatory factor in 
pro-inflammatory and immunomodulating processes [19]. In 
this context, visfatin might play a role in glucose 
homeostasis, not through a direct activation of the insulin 
receptor, as initially suggested by Fukuhara et al, but 
through an indirect mechanism that facilitates insulin 
secretion [20]. 

Association between visfatin and development of vascular 
inflammation induced by obesity and type II DM, indeed, it 
has been shown that visfatin induces the adhesion of 
leukocytes to endothelial cells and aortic endothelium by 
activating intercellular adhesion molecule (ICAM)-1 and 
vascular cell adhesion molecule (VCAM)-1. This 

phenomenon appears to be mediated through the 
pro-inflammatory transcription factor nuclear factor-KB9 
NF-kB) in a reactive oxygen species (ROS) dependent 
manner. This same study has also shown that visfatin 
significantly increases the transcriptional activity of NF-kB 
in human vascular endothelial cells, resulting in the 
activation of the matrix-metalloproteinases (MMP)-2/9. These 
findings provide supportive evidence for a potential role of 
eNampt in the pathogenesis of vascular inflammation in 
obesity and type II DM [21]. 

Moreover visfatin was shown also to activate endothelial 
nitric oxide synthase (eNOS) via activated protein kinase and 
mitogen-activated protein (MAP) kinase and monocyte 
chemotactic protein-1(MCP-1) and improve endothelial cell 
function, angiogenesis, and atherosclerosis [22]. 

Several studies have demonstrated that peripheral insulin 
resistance plays an important role in the development of 
endothelial dysfunction and cardiovascular disease. In 
addition, impaired nitric oxide (NO) bioavailability may also 
be responsible for the vascular complications noted in T2DM. 
At this point, asymmetric dimethylarginine (ADMA), the 
major endogenous inhibitor of NO synthase (NOS), may be 
suggested as a causative factor for endothelial dysfunction. 
Increased plasma levels of ADMA are associated with 
several clinical conditions involving endothelial dysfunction, 
including hypertension, hypercholesterolemia, diabetes 
mellitus and cardiovascular disease. Hyperglycemia and 
poor glycemic control may be the underlying mechanism of 
endothelial dysfunction in T2DM. Hyperglycemia impairs 
dimethylarginine dimethyl amino hydrolase (DDAH) and 
causes the accumulation of ADMA, resulting in disturbances 
in NO pathways in vessels [23]. 

Nampt itself or any component in Nampt-mediated 
systemic NAD biosynthesis could be an effective therapeutic 
target/reagent for the prevention and the treatment of 
metabolic disorders including obesity and type II DM, 
inflammation, and cancer. Because downstream regulators, 
such as sirtuins and poly ADPribose polymerase (PARPs), 
have pleiotropic functions, more rigorous investigations will 
be necessary to clarify possible benefits from the 
manipulation of Nampt-mediated NAD biosynthesis [14]. 

2. Subjects and Methods 
This study was carried out on sixty patients with type II 

diabetes mellitus attending the clinic of endocrinology 
departments in Al -Zahraa University Hospital. They are 
classified into two groups according to the presence of 
complications or not.  

Patients of group II included 15 patients have no any 
apparent complications of diabetes mellitustype II and their 
ages ranged from 40 -65 years old.   

Group III included 45 Patients with complicated 
diabetes mellitus, their ages ranged from 45 -72 years old 
and divided equally into three subgroups (A, B, C) as 
following: with cardiovascular complications, with diabetic 
nephropathy and with diabetic foot respectively. 
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In addition, Group I fifteen clinically healthy subjects 
were included in the study as a control group with their ages 
ranged from 42-66 years old. For subjects of all groups oral 
consent and history was taken (with a special emphasis on 
age, symptoms of diabetes mellitus). Also full clinical 
examination was done including neurological and fundus 
examination taking in consideration exclusion of cases 
complaining from other diseases. Special attention was paid 
to the body mass index. 

Routine laboratory investigations including fasting and 
post prandial serum glucose level according to Spin react kit 
[24]. 

3. Determination of Lipid Profile 
*Determination of cholesterol according to Spin react kit 

[25] 
*Determination of serum triglyceride 
Enzymatic calorimetric method according to Diamond kit 

[26]. 
*Estimation of serum high density lipoprotein (HDL) 
Phosphotungstic precipitation method according to Spin 

react kit [25] 
*Estimation of serum low density liopoprptein. 
According to the Friedewald Formula:- 

(LDL)= Total cholesterol 
5

(HDL) destriglyceri  

Serum creatinine, and complete urine analysis 

4. Specific Investigations 
• Estimation of serum visfatin by ELISA method. (Glory 

Science Co., Ltd, USA). 
• Estimation of serum nitrite as a surrogate to nitric oxide 

by spectrophotometry serum nitric oxide levels [27]. 
Sample preparation: from each case, 10 ml of blood were 

withdrawn from antecubital vein after 10 -12h overnight 
fast. Two ml of blood were added to a tube containing 
EDTA. The tube was shacked gently to mix the contents 
which were then subjected to microscopic examination for 
complete blood picture. 

Eight ml of blood were left to clot at room temperature. 
The samples were then centrifuged at 3000 rpm for 10 
minutes. Some of the separated sera were used fresh for 
measurement of serum fasting glucose, urea, creatinine, 
lipid profile and nitrite levels .The remaining sera was 
stored at -80°C until used for visfatin assay for a period not 
exceeding 6 months. 

Another two ml blood was withdrawn 2 hours after light 
meal, left to clot at room temperature. The samples were 
then centrifuged at 3000 rpm for 10 minutes and used for 
measurement of 2 hours postprandial serum glucose level.  
• Data was analyzed by Microsoft Office 2003 (excel) and 

Statistical Package for Social Science (SPSS) version 16.  

5. Results 
Tables (1 to 6) conclude the statistical data of laboratory 

results. 
Table (1).  Statistical data of laboratory results in the diabetic patients compared to control group 

 Group (2) 
Group (3) 

Group (1) 
A B C 

FBS 
(mg/dl) 

120.33±41.63 
P<0.05 

153.07±55.40 
P<0.05 

158.60±38.60 
P<0.05 

176.73±71.37 
P<0.05 

82.78±13.88 

PP 
(mg/dl) 

181.07±53.20 
P<0.05 

257.20±83.23 
P<0.05 

284.93±132.43 
P<0.05 

263.33±65.69 
P<0.05 

110.33±10.45 

ESR 
28.33±9.85 

P<0.05 
70.47±41.26 

P<0.05 
72.20±34.74 

P<0.05 
89.60±26.47 

P<0.05 
11.13±4.79 

Creatinine 
1.03±0.32 

P<0.05 
1.27±0.73 

P<0.05 
5.05±3.39 

P<0.05 
1.90±2.19 

P<0.05 
0.57±0.22 

HDL 
(mg/dl) 

35.78±6.82 
P<0.05 

32.13±4.29 
P<0.05 

32.75±8.75 
P<0.05 

34.13±7.75 
P<0.05 

56.49±8.09 

LDL 
(mg/dl) 

126.22±14.17 
P>0.05 

125.35±18.06 
P>0.05 

150.08±37.59 
P>0.05 

128.73±33.82 
P>0.05 

123.66±23.09 

Cholesterol 
224.47±78.88 

P>0.05 
204.00±38.45 

P>0.05 
182.27±49.02 

P>0.05 
216.60±56.99 

P>0.05 
199.37±31.16 

Trig 
(mg/dl) 

156.07±55.89 
P<0.05 

143.93±10.19 
P<0.05 

172.33±101.10 
P>0.05 

120.40±30.54 
P>0.05 

118.53±41.61 

Group (1): Control 
Group (3A): Cardiovascular complications 
Group (3C): Diabetic foot 
PP: Postprandial blood sugar 
LDL: Low density lipoprotein, 
ESR: erythrocyte sedimentation rate 

Group (2): Uncomplicated 
Group (3B): Diabetic nephropthy 
FBS: Fasting blood sugar 
HDL: High density lipoprotein 
Trig: Triglycerides 
P>0.05: Non significant P<0.05:  significant 
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Table (2).  Statistical data of serum visfatin levels in the studied groups 

 
 

Group (2) 
Group (3)  

Group (1) A B C 

Visfatin(ng/ml) 29.02±9.22 20.82±9.73 22.79±12.61 20.49±6.41 14.58±2.78 

 
Group (1): Control 

Group (3A): Cardiovascular 
complications 

Group (3C): Diabetic foot 

 
Group (2): Uncomplicated 

Group (3B): Diabetic nephropthy 
 

Table (3).  Statistical data of serum nitrite levels in the studied groups 

 
 

Group (2) 
Group (3)  

Group (1) A B C 

Nitrite (µmol/1) 5.75±2.26 8.28±3.54 5.98±3.62 13.26±3.31 15.65±8.58 

Table (4).  Correlation of serum visfatin with nitrite in diabetic groups 

 Uncomplicated Cardiovascular 
complications 

Diabetic 
nephropathy Diabetic foot 

0.115 r 0.115 -0.253 0.234 0.184 

P > 0.05 > 0.05 > 0.05 > 0.05 

Table (5).  Correlation of serum visfatin with laboratory data in diabetic groups  

 Uncomplicated Cardiovascular 
complications 

Diabetic 
nephropathy Diabetic foot 

F.B.S 
0.472 

P>0.05 
0.183 

P>0.05 
-0.292 
P>0.05 

-0.180 
P>0.05 

P.P 
0.138 

P>0.05 
-0.001 
P>0.05 

-0.157 
P>0.05 

-0.061 
P>0.05 

ESR 
-0.710 

P<0.05: 
0.191 

P>0.05 
-0.118 
P>0.05 

0.610 
P<0.05: 

Cholesterol 
-0.088 
P>0.05 

-0.215 
P>0.05 

0.099 
P>0.05 

0.112 
P>0.05 

LDL 
0.141 

P>0.05 
-0.312 
P>0.05 

0.318 
P>0.05 

-0.178 
P>0.05 

Trig 
0.279 

P>0.05 
0.174 

P>0.05 
0.163 

P>0.05 
0.127 

P>0.05 

HDL 
-0.022 
P>0.05 

-0.724 
P<0.05: 

0.363 
P>0.05 

-0.510 
P>0.05 

Creatinine 
-0.080 
P>0.05 

0.258 
P>0.05 

-0.390 
P>0.05 

0.103 
P>0.05 

P>0.05: Non significant P<0.05:  significant 

Sensitivity and specificity: Receiving operating characteristic Curve (ROC curve) was done to detect the best cut off 
value of serum visfatin in diabetic patient which was 9.55ng/ml with 93% sensitivity and 100% and specificity (Table 6 & 
Figure 1). 

Table (6).  Sensitivity and specificity of serum visfatin in prediction of diabetes mellitus II 

 Cut off value Sensitivity Specificity PPV NPV 

Visfatin 9.55 ng/ml 93% 100% 100 86 

PPV: Positive predictive value   NPV: Negative predictive value 
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Figure (1).  Receiving operation characteristic Curve (ROC curve) 

6. Discussion 
Type II diabetes mellitus accounts for 90-95% of those 

with diabetes, previously referred to as non-insulin 
dependent diabetes or adult-onset diabetes encompasses 
individuals who have insulin resistance and usually have 
relative (rather than absolute) insulin deficiency [28].  

It is clear that sub clinical inflammation is a key factor that 
triggers type II diabetes mellitus and is directly influenced by 
weight gain. Current studies highlight that obesity, 
particularly central obesity, heightens the pathogenesis of 
type II DM. additionally, factors produced by adipose tissue, 
referred to as adipocytokines, can influence the degree of 
insulin the degree of insulin resistance as well as 
inflammation, due to their duality of function [29]. 
Adipokines have the potential to predict individual treatment 
success and disease progression, to monitor clinical 
responses to therapeutic and lifestyle interventions, to early 
identify non-responders to specific interventions, or to 
monitor treatment adherence [30]. 

Visfatin is a 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. Visfatin does its insulin-like effects through 
direct connection and activation of insulin receptors without 
any change or competition with the insulin. Many clinical 
studies demonstrated the direct association of higher 
circulating levels of Visfatin with body fat percentage, type 
II diabetes and obesity [10]. Visfatin, also known as per-B 
cell colony-enhancing factor (PBEF), is highly conserved 

protein found in living species form bacteria to humans. It is 
also called NAMPT because of its significant sequence and 
functional homology with nicotinamide phosphor ribosy1 
transferase, an enzyme involved in nicotinamide adenine 
dinucleotied biosynthesis form nicotinamide [31]. Visfatin is 
the rate limiting enzyme in NAD biosynthetic and thereby to 
play an important role in the regulation of cellular 
metabolism and insulin secretion [32]. 

Visfatin relevance in immune, metabolic and stress 
responses depends on both extra cellular (cytokine-like) and 
intracellular (enzymatic) functions. Visfatin was initially 
reported to mimic the effects of insulin by binding to the 
insulin receptor (IR) and by stimulating the phosphorylation 
of insulin-receptor substrate-1 (IRS-1) and IRS-2 and the 
downstream tyrosine protein kinsase B and mitogen 
activated protein kinase (MAPK). However, the original 
work describing visfatin binding to IR has been retracted. 
Therefore, IR is not considered as a visfatin receptor 
anymore, although there is evidence that regulation of 
insulin signaling pathways at the level of IRSs, tyrosine 
protein kinsase, and MAPK is implicated in producting the 
pathophysiological effects of visfatin [33]. Clinical studies 
have provided controversial findings concerning the role of 
visfatin in obesity and glucose metabolism. With positive, 
negative or no associations found [32]. 

The present study was designed to investigate serum 
visfatin in uncomplicated type II diabetes mellitus and those 
with diabetic complications including cardiovascular, 
diabetic nephropathy and diabetic foot complications.  

The results of this study showed that serum visfatin level 
was significantly increased (P< 0.05) in uncomplicated DM 
patients compared to healthy control subjects (Table 2). 
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Clinical and laboratory results including BMI, FBS, PP, 
triglycerides, ESR and creatinine were significantly 
increased while LDL and cholesterol showed non-significant 
increase & HDL showed significant decrease (P<0.05) in 
uncomplicated DM patients as compared to healthy control 
subjects(Table 1). 

There was non-significant correlation between visfatin 
and clinical and laboratory parameters including FBS, PP, 
ESR, creatinine, triglycerides, LDL, HDL and cholesterol. 
(Table 5) By measuring the cutoff value of visfatin was 
9.55ng/ml. (Table 6). These results are in accordance with 
the results of Uslu et al., who found increased visfatin levels 
in type II DM patients, in addition, visfatin levels were 
positively correlated with HOMA-IR, L/A ratio and insulin 
levels in type II DM patients [23]. Also Chen et al., showed 
elevation of plasma levels of visfatin in diabetic patients 
compared to control group even after controlling for 
anthropometric variables and its elevation may suggest 
impairment of visfatin signaling in targets tissues or the 
deregulation in biosynthesis or in response to hyperglycemia, 
hyperinsulinemia, or adipocytokines [34]. Another study 
was performed and reported that plasma visfatin was higher 
in diabetic patients as compared to control group and did not 
correlate with BMI, glucose and lipid levels and that result 
indicate hyperglycemia cause increase in plasmvisfatin 
levels [35]. Also Hammarstedt et al., reported increased 
visfatin level in obese type II diabetics in comparison to 
control group [36].  

El-Masallamy et al., provided several explanations for the 
increased visfatin levels noted in patients with type II DM. 
firstly, increased visfatin levels in diabetic patients may be 
due to impaired visfatin signaling in target tissues. Secondly, 
due to the insulin mimetic effects, increased plasma visfatin 
levels could be a compensatory mechanism in response to 
hyperglycemia that ameliorates the functional consequences 
of insulin deficiency or resistance, thirdly, visfatin mediated 
NAD biosynthesis that regulates glucose-stimulated insulin 
secretion may explain increased levels of visfatin in type II 
DM patients as a compensatory mechanism of B-cell 
functioning. Finally, because of the pro-inflammatory 
properties, these elevated levels could be attributed to the 
chronic low-grade inflammation present in type II DM [37]. 

However, other study demonstrated that visfatin levels 
were significantly decreased in diabetic patients compared to 
control subjects [38]. While other authors, demonstrated that 
no association between plasma visfatin and diabetes [39]. 
Also Berndt et al., found no relationship between plasma 
visfatin and insulin sensitivity or insulin itself [40]. 

As regard correlation with lipid profile previous studies 
showed conflicting results as some researchers reported no 
significant association to lipid profile [34] and others 
reported no significant association between visfatin and 
HDL [41]. 

Moreover, Kaminska et al., revealed non-significant 
correlation between visfatin and cholesterol, triglycerides, 
DHL and LDL [42]. However other study found that visfatin 
levels were positively correlated with markers of lipid 

metabolism such as cholesterol, triglycerides and LDL [23]. 
The relationship of visfatin with lipid profile might be a 
compensatory mechanism for diabetic dyslipidemia, since 
visfatin up regulates peroxisome proliferators-activated 
receptor y activity [37]. Sandeep et al., showed that the 
visfatin secretion from adipocytes depends on the duration 
and extent of hyperglycemia [43]. Accordingly, reported that 
high visfatin levels were positively related to glycemic 
control. Therefore, higher glucose and HbA1C levels may 
contribute to, at least partly, the increased visfatin levels 
found in type II DM patients [44]. The conflicting results of 
visfatin assay may be due, in part, to the types of populations 
studied, small sample size, and/or variability in the types of 
assays used to measure serum plasma visfatin [45]. Also, in 
this study there was a significant increase in serum visfatin in 
complicated subgroups compared to control group (Table 2).  

As regard cardiovascular complications the results of the 
current study showed that serum visfatin level was 
significantly increased (P<0.05) as compared to healthy 
control subjects (Table 2). Also clinical and laboratory 
results including FBS, PP, triglyceride, ESR and creatinine 
were significantly increased, however HDL showed 
significant decrease (P<0.05), & LDL and cholesterol 
showed non-significant increase (P>0.05) in patients with 
cardiovascular complications compared to healthy control 
subjects (Table 1). 

There was non-significant correlation between visfatin 
and clinical and laboratory parameters including FBS, PP, 
cholesterol, triglycerides, ESR, creatinine, LDL, however 
between visfatin and HDL there was a significant negative 
correlation (r=-0.724 & P<0.01) (Table 5). These results go 
in accordance with the results of Dahl et al., who found 
increased plasma visfatin levels in patients with carotid 
atherosclearosis and the metabolic syndrome, and were 
independently associated with the maximum carotid intima 
media thickness (CIMT), impairment of the nitric 
oxide-dependent endothelial function, could confer as a 
potential mechanism to explain the dysfunction of vascular 
endothelium induced by this adipokine. A potential 
proinflammatory activity has also been described to visfatin 
[46]. Other study showed high level of visfatin significantly 
associated with advanced carotid atherosclearosis in patients 
with type II DM [47]. In addition, Liu et al., showed that 
plasma visfatin levels were significantly associated with 
coronary artery disease [48]. 

Visfatin-provoked increase in markers of vascular 
oxidative stress, such as the production of reactive oxygen 
species, which are known to associate with visfatin may 
increase inflammatory cell adhesion to the aortic 
endothelium by an adipokine – provoked induction of 
several cell adhesion to the aortic endothelium by an 
adipokine-provoked induction of several cell adhesion 
molecules, such as vascular cell adhesion molecule-1 
(VCAM-1) [49]. On the whole, visfatin may be regarded as 
an inflammatory mediator, localized to foam cell 
macrophages within unstable atheroscleraotic lesions and 
may potentially play a role in the destabilization of 
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atherosclearotic plaques and subsequently the occurrence of 
cardiovascular events [46]. On the other hand, lim et al., 
suggested a cardiac protective effect of visfatin in an animal 
model of non-athereosclearotic ischemia [50]. 

Another study, found that visfatin activate endothelial 
nitric oxide synthase (eNOS) via activated protein kinase and 
mitogen-activated protein (MAP) kinase and monocyte 
chemotactic protein-1 (MCP-1) and improve endothelial cell 
function, angiogenesis, and atherosclerosis [22]. 

As regard diabetic nephropathy the results of the current 
study showed that serum level of visfatin was significantly 
increased (P<0.05)compared to healthy control subjects 
(Table 2) were also clinical and laboratory results including 
FBS, PP, ESR and creatinine were significantly increased 
(P<0.05), while HDL showed significant decrease & LDL, 
triglyceride and cholesterol showed non-significant increase 
(P<0.05) in patients with diabetic nephropathy as compared 
to healthy control subjects (Table 1). 

There was non-significant correlation between visfatin 
and clinical and laboratory parameters including FBS, PP, 
triglycerides, ESR, creatinine, cholesterol, HDL, and LDL 
(Table 5). These results were in agreement with that of 
Yilmaz et al., who suggested that the endothelial dysfunction 
in early diabetic nephropathy is associated with altered 
circulating levels of visfatin [51]. Later in 2009, Yilmaz and 
colleagues observed that decrease in visfatin level in patients 
after renal transplantation and associated with improvement 
in endothelial function [52]. Song et al., found that visfatin 
was synthesized in renal glumerularmeasangial cells, up 
regulated by high glucose stimuli, in addition, exogenous 
visfatin stimulation in renal cells up regulated the synthesis 
of profibrotic molecules, including transforming growth 
factor (TGF)- B1, plasminogen activator inhibitor (PAI)-1, 
and type I collagen, given these findings, the 
pathophysiologic relevance of visfatin seems to be as a 
proinflammatoryadipokine regarding type II diabetes and 
other metabolic complications [53]. 

Thus the fibrotic buildup observed by song et al., and 
possibility of reactive oxygen species via its activity as a 
nicotinmaide phosphoribosy-1 transperase (Nampt ) strongly 
supports the concept that visfatin could be one of the 
cytokines responsible of renal damage in diabetic 
nephropathy [53]. 

Other researchersconcluded that, visfatin might play an 
important role in the progression and/or the associated 
complications, especially inflammatory complications, of 
obesity and type II DM [21]. In addition, Kang et al., 
observed that plasma visfatin levels were elevated in patients 
and animals with type II diabetic nephropathy [54]. 

Regarding diabetic foot the results of the current study 
showed that serum level of visfatin was significantly 
increased (P<0.05) as compared to healthy control subjects 
(Table 2) also clinical and laboratory results including FBS, 
PP, ESR and creatinine were significantly increased while 
HDL showed significant decrease (P<0.5) & LDL, 
triglyceride and cholesterol showed non-significant increase 
(P>0.05) in patients with diabetic foot as compared to 

healthy control subjects (Table 1). There was non-significant 
correlation between visfatin and all the parameters except a 
significant positive correlation between visfain and ESR 
(r=0.610&P<0.05) (Table 5). Jia et al. (2004) reported that it 
functioned as an inhibitor of apoptosis resulting from a 
variety of inflammatory stimuli [55]. Other study, showed 
that there was a link between visfatin and inflammatory 
cytokine secretion by leukocytes [56].  

Visfatin might confer to cells of the immune system, the 
ability to survive during stressful situations such as 
inflammation. Moreover, visfatin enhanced the surface 
expression of the co-stimulatory molecules important for the 
activation of T cells Such as CD54 (ICAM-1), CD40 and CD80 
in monocytes, and was able to act as a potent chemotactic 
factor for CD 14+ monocytes and CD 19+ B cells [57]. 

Moreover, Cekmez et al., had shown that resistin and 
visfatin levels in sepsis correlate positively with CRP, 
procalcitonin and IL-6 levels. Also suggested that visfatin 
and resistin could be used as acute phase reactants similarly 
to CRP and procalcitonin in the diagnosis of neonatal sepsis 
[58]. 

The results of this study showed that serum visfatin levels 
in complicated groups of type II DM was lower than of 
uncomplicated group where serum visfatin levels were 
significantly decreased (P<0.05) in patients with 
cardiovascular complications and diabetic foot compared to 
uncomplicated group also there was non-significant decrease 
(P>0.05) in serum visfatin in diabetic nephropathy compared 
to uncomplicated group. In addition there was 
non-significant difference (P>0.05) in serum visfatin levels 
between complicated studied sub groups (Table 2). 

Zhu et al., observed that visfatin concentrations is reduced 
after 3 months of intensive glycemic control, that change of 
visfatin concentration may be a compensatory mechanism to 
ameliorate insulin deficiency due to pancreatic-B cell 
dysfunction [59]. In contrast, other observed that there was 
increased circulating visfatin concentration in states of 
hyperglycemia and type II DM, which reduced with insulin 
treatment [29]. Discrepancy between visfatin level and 
insulin resistance, lipid profile in different studies can be 
explained by; criteria for recruitment were different in 
various studies regarding age, sex, lifestyle, duration of 
diabetes mellitus, and degree of obesity and ethnic 
heterogeneity may affect visfatin level or visatin sensitivity 
[41] in addition to genetic background with different genetic 
single nucleotide polymorphisms in the visfatin gene and 
metabolic parameters [60] Plus confounding factor that 
circulating visfatin is increased with progressive B-cell 
dysfunction [61]. 

Studies have shown that the synthesis and secretion of 
visfatin is modulated by glucocorticoides, TNFa, IL-6, and 
growth factors. This means that visfatin is upregulated in the 
course of pro-inflammatory cytokines and under 
inflammatory conditions [31]. Also the findings of McGee  
et al., have suggested that visfatin may represent a 
pro-inflammatory cytokine that is influenced by 
insulin/insulin sensitivity [29]. Chang et al., suggested that 
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the use of visfatin may be promising for predicting obesity, 
diabetes status, insulin resistance, metabolic syndrome and 
cardiovascular disease [62]. 

In our study there was a significant decrease (P<0.05) in 
serum nitrite levels in type II DM uncomplicated, 
cardiovascular complications and diabetic nephropathy 
groups, but non-significant decrease (P>0.05) in diabetic 
foot group compared to control group (Table 3). Comparing 
of serum nitrite levels in uncomplicated and complicated 
type II DM groups there was a significant increase (P<0.05) 
in serum nitrite levels in cardiovascular complications and 
diabetic foot compared to uncomplicated group, 
no-significant increase (P>0.05) in serum nitrite levels in 
diabetic nephropathy group compared to uncomplicated 
group (Table 3). As regard to serum nitrite levels in 
complicated subgroups there was a significant decrease 
(P<0.05), in serum nitrite in cardiovascular complications 
and diabetic nephropathy compared to diabetic foot group 
non-significant increase (P>0.05) in serum nitrite in 
cardiovascular complications compared to diabetic 
nephropathy group (Table 3). 

These results are in accordance with the results of Ghosh 
et al., stated that serum NO was significantly low in diabetic 
participants as compared who to control [63]. Also other 
study results showed a significant decrease in the nitrite 
levels among diabetic patients when compared with healthy 
controls. They concluded that serum nitrite levels might as 
well be considered a predictor of onset of vascular 
complication in type II DM [64]. In addition, Dhananjayan 
et al., observed that HDL-cholesterol and serum nitrite levels 
were significantly decreased in type II DM patients, as 
compared to those of healthy controls [65]. 

It was established that reduction in NO bioavailability is a 
predictor of dyslipidemia as it is an endogernous 
anti-atherosclerotic molecule [66]. 

Several explanations for the decreased serum nitrite levels 
noted in patients with type II DM. Firstly, nitric oxide 
synthase (NOS) from which NO is derived is a pH dependent 
enzyme. It is active at slightly alkaline (basic) conditions but 
is suppressed by acidotic conditions. In diabetes, glycolysis 
and ketoacidosis force pH toward acid conditions and this 
may account, in part, for the reduced production of NO. 
Secondly, adequate Oxygen is necessary for the activity of 
NOC and therefore NO circulation is notoriously impaired in 
diabetic patients, which limits available NOS and NO. 
Thirdly, people with diabetes often experience elevated 
glucose levels. Some of this glucose becomes incorporated 
into hemoglobin and is measured as glycosylated 
hemoglobin (Hgb) or HgbA1C. glycosylated hemoglobin 
binds NO in the form of nitrosothiols very tightly so that any 
NO that is formed cannot be easily released from RBC to 
help maintain blood flow through smooth muscle cell 
relaxation. Finally, in diabetes mellitus where there is 
increased oxidative stress there will be decreased nitric oxide 
synthesis leading to endothelial dysfunction. Hence the 
decreased amount of nitric oxide will give rise to less amount 
of nitrate and nitrate [64].  

However, a Japanese study showed that plasma NO levels 
were significantly higher in diabetics than in controls, when 
measured by high-performance liquid chromatography with 
the Griess method [67]. In a Karachi study, a non-significant 
increase was observed in the levels of nitric oxide 
metabolites in diabetic patients as compared to non-diabetics, 
but diabetic patients with hypertension showed significantly 
higher levels as compared to controls, but the levels were not 
significantly different in patients with and without 
hypertension [68]. 

7. Conclusions and Recommendations 
The results of the present study demonstrated that 

increased serum visfatin levels and decreased serum nitrite 
levels in uncomplicated type II diabetes mellitus and those 
with diabetic complications including cardiovascular, 
diabetic nephropathy and diabetic foot complications, clearly 
suggesting that they may be have a role on diabetes 
pathophysiology. Serum visfatin levels reduced with insulin 
treatment in complicated type II diabetes mellitus patients. 

Visfatin is an adipokine involved in inflammatory 
phenomena, atherosclerosis, and possibly in insulin secretion. 
It may be an important link between increased fat mass, 
insulin resistance, disorders of lipid and glucose metabolism 
and endothelial dysfunction in diabetic patients. Its 
physiology has begun to be described but its role on diabetic 
complications pathophysiology is still controversial. 

Further studies with larger sample size are needed to 
elucidate the physiological relevance of visfatin function in 
normal individual and patients with metabolic and other 
disease in humans since biological functions of visfatin had 
been conducted in cell culture and mouse models and the 
studies on possible correlation between human visfatin 
levels and metabolic parameters had been contradictory. 
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