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Abstract

Vistafin is insulin-mimicking adipocytokine secreted from visceral adipose tissue, which plays an essential role in
a number of biological processes affected glucose uptake regulation, inflammation, immunity, insulin resistance,
vascular calcification, capillary tube formation, endothelial cell function and angiogenesis. Circulating level of visfatin
exhibits to be a sufficiently increased in MetS and Type 2 Diabetes Mellitus (T2DM) patients compared with healthy
individuals. Several clinical studies have sshown that serum vitafin may predict Cardiovascular (CV) disease and CV
events in MetS and T2DM patients. The review summarizes the various aspects of the role of vistafin as biomarker
of MetS compared with commonly used biomarkers, i.e. adiponectin, leptin, resistin, apelin. In future more
investigations are needed to better understand the role of vistafin in dysmetabolic-related disease and its ability to
predict CV complications in these patient populations.
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Introduction
Metabolic Syndrome (MetS) is considered as a claster of

Cardiovascular (CV) and metabolic risk factors that appears to be
highly prevalent and contributes to a rapidly growing medical and
social problem worldwide [1,2]. Although definitions of MetS are
controversial and may include different metabolic conditions [3-5],
recent clinical studies have shown that MetS closely associated with
increased risk of diabetes mellitus, CV disease, cancer, obstructive
sleep apnea, and musculoskeletal diseases [6-10]. Moreover, there is a
large body of epidemiological evidences suggesting that the genetic
predisposition and co-morbidity of MetS could increase the risk of CV
events and all-cause mortality, whereas MetS as crude factor does not
mediate CV mortality [11,12]. Recent clinical studies have shown that
genetic predisposition in association with slightly elevated glucose
levels may accelerate the development of atherosclerosis and increase
the risk for CV disease in glucose-tolerant individuals [13,14].

In this context, novel predictors of CV risk stratification are
required and metabolic biomarkers might be useful in prognostication
in patients with MetS beyond known CV disease. The aim of the mini
review is summary of the various aspects of the role of vistafin as
biomarker of MetS compared with commonly used biomarkers.

Biological Functionalities of Vistafin
Visfatin (known as pre-B-cell colony-enhancing factor - PBEF or

nicotinamide phosphoribosyltransferase - NAMPT) is a newly
discovered insulin-mimicking adipocytokine constitutively secreted
from visceral (VAT) and probably subcutaneous adipose tissue, as well
as hepatocytes and it is thought to play a pivotal role in the
pathogenesis of obesity and MetS [15,16]. Visfatin exhibits both an
intracellular enzymatic activity (nicotinamide

phosphoribosyltransferase) leading to NAD synthesis and extracellular
enzymatic activity that regulates cytokine function via the binding to
its hypothetical receptor. As a result this molecule acts as with
pleiotropic effector with variety spectrum of metabolic and stress
responses affected insulin secretion in pancreatic beta-cells, immunity,
inflammation and proliferation. It is known that vistafin may induce
production of wide spectrum of cytokines, such as Tumor Necrotic
Factor (TNF)-alpha, interleukin (IL)-1beta, and IL-6.

Visfatin is released from variety adipocytes, hepatocytes, activated
mononuclears, and their elevated level can be found in the systemic
circulation of patients with a obesity, inflammatory and rheumatic
diseases, malignancy. Therefore, vistafin expression is up-regulated in
sepsis, acute lung injury, inflammatory bowel disease, and myocardial
infarction and plays a key role in the persistence of inflammation
through its capacity to inhibit neutrophil apoptosis. The main
regulator of relase of vistafin is glucose and insulin [17]. In fact,
concentrations of vistafin are increased by hyperglycaemia and lowered
HDL-cholesterol level [18].

Visfatin acts via phosphorylation of p38 AMP-activated protein
kinase (AMPK) in target cells that leads to an increase of
phosphorylation of the insulin receptor, stimulation of glucose uptake
through increased glucose transporter type 4 (GLUT4) mRNA, and
arise of the intracellular Ca2+ concentration in pancreatic β-cells [17].
Additionally, visfatin has stimulated the translocation of GLUT4 to the
plasma membrane, and this effect was suppressed by AMPKα2
inhibition [15]. Furthermore, visfatin has induced in dose-depended
manner endothelial proliferation and capillary tube formation via
Vascular Endothelial Growth factor (VEGF) and matrix
metalloproteinases (MMP-2, MMP-9) production [19]. There are
evidences regarding an ability of visfatin to activate endothelial NO
syntase via Akt and MAP kinases, improves endothelial cell function
and angiogenesis, prevent ectopic vascular calcification, as well as
induces up-regulation of profibrotic molecules [20,21]. Recent
preclinical studies have shown that visfatin may improve insulin
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sensitivity and exert its hypocholesterolemic effects partially through
up-regulation of the tyrosine phosphorylation of Insulin Receptor
Substrate (IRS-1) protein and the mRNA levels of Peroxisome

Proliferator-Activated receptor-gamma (PPAR-γ) and Sterol
Regulatory Element-Binding Proteins 2 (SREBP-2) in the liver and
adipose tissues [22,23].

Figure 1: Biological function of vistafin.

Overall, vistafin was found an autocrine regulator of sensitivity of
target cells (cardiomyocites, hepaticytes, adipocyts, muscle cells, etc.)
to insulin action possibly through its effects on NAD biosynthesis.
Moreover, pleiotropic component of biological function of this enzyme
was defined too because of its molecular targets, i.e., IRS-1, PPAR-γ
and SIRTs are able to regulate transcription factors involved in
pathways linked to glucose metabolism, inflammation, and
proliferation/differentiation of cells [24]. However, the pro-
inflammatory action of visfatin cannot be prevented by IRS-1blockade
[25]. Thus, visfatin appears a direct contributor to vascular
inflammation and endothelial dysfunction that are considered key
features of atherothrombotic diseases linked to MetS (Figure 1).

Vistafin in Mets and Diabetes
Circulating level of visfatin demonstrates to be a sufficiently

increased in MetS [26] and Type 2 Diabetes Mellitus (T2DM) patients
compared with healthy individuals [27,28]. In fact, visfatin mRNA
levels were strongly correlated with pro-inflammatory gene expression
including CD68 and tumor necrosis factor-alpha gene in both VAT and
subcutaneous adipose tissues [28-30]. Interestingly, such component of
MetS as insulin resistance and obesity was not associated with visfatin
levels [27-31]. It has been suggested that elevated vistafin level could
associate rather with inflammatory changes in blood than with
metabolic disorders. However, visfatin expression is up-regulated in

peripheral blood mononuclear cells received from obese type 2
diabetic patients compared to non-diabetic obese patients [32].

Thus indicates enhanced visfatin expression could relate to T2DM
rather than obesity. Contrary, several clinical studies have revealed that
circulating level of vistafin exhibits a negative correlation with visceral
fat accumulation, insulin resistance and triglycerides, but it was found
a negative correlation between vistafin and HDL cholesterol, this
negative correlation completely disappeared after adjustment for lipid
profile [31]. Authors concluded that visfatin level is an indicator of
beneficial lipid profile in non-diabetic Caucasian subjects and that
lipid metabolism might relate to visceral obesity and insulin resistance
through vistafin expression in VAT. Borradaile and Pickering [32]
reported that vistafin enables proliferating human endothelial cells to
resist the oxidative stress of aging and of high glucose, and to
productively use excess glucose to support replicative longevity and
angiogenic activity. Based on these evidences authors concluded that
visfatin is rate-limiting for NAD+ salvage from nicotinamide and
confers resistance to oxidative stress via SIRT1.

Takebayashi et al. [33] have reported serum visfatin level has closely
associated in diabetic patients with vascular endothelial function.
Similar data were received Pepene in polycystic ovary syndrome
subjects [34]. Moreover, Malavazos et al. [35] have revealed that in
patients with visceral obesity serum visfatin level has significantly
correlated with plasminogen activator inhibitor-1 levels and
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prothrombotic state. Recently visfatin has shown to be associated with
sVCAM-1 as a marker of endothelial dysfunction, activation of
endothelium and vascular injury [36,37].

There is evidence regarding an association between elevated vistafin
level and the risk of asymptomatic atherosclerosis in obese and T2DM
individuals [38]. Overall, this unique enzyme is considered an essential
metabolic regulator in the NAD biosynthetic pathway with
controversial capacities and various faces [39]. Visfatin may prevent
apoptosis in T cells and mediates catabolic and pro-inflammation
effect in individuals with rheumatic disease [40-43]. The
pathophysiological significance and clinical value of this biomarker in
dysmetabolic individuals are still not fully clear and they are required
more investigation.

Vistafin and CV Outcomes
The effects of vistafin on CV outcomes are controversial. This relates

with multiple molecular effects of the molecules on target cells. By
now, it is defined that vistafin may improves insulin resistance and
might have an antidiabetic effect in MetS patients. Contrary, there are
data that visfatin could link low-grading inflammation, thrombotic
state, target organ damage, and CV clinical outcomes. In patients with
known CV diseases visfatin was initially proposed as a clinical marker
of atherosclerosis, endothelial dysfunction, chronic renal disease, and
vascular damage, with a potential prognostic value [36,37,44-46]. In
particularity, visfatin may be associated with clinical severity of
aneurysmal subarachnoid hemorrhage and also have prognostic value
for clinical outcomes [47]. Lu et al. [48] reported that serum visfatin
level was an independent factor associated with ischemic stroke.

Authors found that increasing concentrations of visfatin were
independently and significantly associated with a higher risk of
ischemic stroke when concentrations were analyzed as both a quartile
and a continuous variable. Moreover, circulating level of visfatin was
associated with 6-month clinical outcomes including mortality and
unfavorable outcome (modified Rankin Scale score >2) in the patients
with ischemic stroke [49,50]. Indeed, plasma visfatin level was
independently associated with acute coronary syndromes/acute
myocardial infarction independent of well-known CV disease risk
factors [50,51]. Probably, vistafin could explain an influence of family
history of diabetes on the patients' outcome [13,14]. However, the
studies depicted the predictive role of vistafin in CV outcomes are
limited, whereas preliminary results of the investigations appear to be
meaningful and scientifically interested.

Head-To-Head comparison of vistafin with other
metabolomics biomarkers

Recent clinical studies have shown that serum levels of
adipocytokines, i.e. adiponectin, leptin, resistin, apelin and visfatin,
were increased in dysmetabolic patients compared to healthy
volunteers [11,52]. All these biomarkers were associated with obesity,
insulin resistance and various markers of glucose/lipid profile,
inflammation and endothelial dysfunction. Whether vistafin appears
to be better than novel biochemical risk factor for CV complications in
MetS remains not clear. Accordingly, the predictive and discriminative
role of vistafin in hypertension, atherosclerosis, ischemic heart disease,
ischemic stroke and intracranial hemorrhage remains uncertain.
Collectively, it is required more investigation regarding head-to-head
comparison of vistafin with other metabolic biomarkers in predictive
models.

In conclusion, vistafin participates in pathophysiology of several
dysmetabolic state including MetS, T2DM, obesity, and plays an
important role in predicting CV disease and CV events. However,
there are not sufficient evidence regarding advantages of vistafin
compared other metabolic biomarkers (adiponectin, leptin, resistin,
apelin) in risk stratification of patients with MetS. Whether visfatin
would be eventually become a component of guided-biomarker
medical care of dysmetabolic patients remains to be established. More
investigations are needed to better understand the role of vistafin in
dysmetabolic-related disease.
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