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Objective: The present study aimed to clarify the role of visfatin in the pathogenesis of Chronic   Kidney Disease 
(CKD) complicated Metabolic Syndrome (MS).  
Materials and methods: 30 adult albino rats were included. Rats were divided into three equal groups: group I: 
served as control; group II: rats received high fat diet (HFD); group III: rats received visfatin injection. The serum 
levels of visfatin, sVCAM-1, insulin and fasting Serum glucose (FSG) levels were investigated for all groups. 
Moreover, proteinurea, mean arterial blood pressure (MABP) and histopathological examination were detected.  
Results: Results showed a development of major systemic alterations similar to human MS, including obesity, 
hyperglycemia, hyperinsulinemia, and hypertension in rats on a HFD. These systemic changes were accompanied 
by renal pathophysiological alterations including, high creatinin levels, proteinurea, and atrophy of the glomeruli 
and sclerosis of the glomerular capillaries. Injection of visfatin was associated with lower levels of FSG, insulin, 
and HOMA-IR in comparison with both control and HFD-fed groups and high levels of creatinin, proteinurea, and 
sVCAM-1 in comparison with control. Moreover, mild glomerular atrophy and sclerosis was detected. Visfatin 
was positively correlated with proteinurea, and sVCAM-1 in both HFD-fed group and visfatin injected group.  
Conclusion: Visfatin plays an important role in the development of renal injury associated with MS. As it 
increased the sVCAM-1 level that is considered as a biomarker for endothelial dysfunction and it also caused 
glomerular sclerosis.  
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INTRODUCTION 
 
Metabolic syndrome has been reported to be associated with chronic 
kidney disease (CKD), but the mechanisms remain unclear (Deji et al. 
2009). Diabetic nephropathy ranks top amongst the causes of end 
stage renal disease in patients older than 40 years old. It is accounting 
for 44% of new cases of chronic kidney disease in United States, 
(diabetes fact sheet, 2007) 20% of cases of end stage renal disease in 
England (Anse et al., 2007) and it is the leading known cause of 
chronic renal failure in Pakistan (Rizvi & Manzoor 2002). Moreover, 
the prevalence of microalbuminurea was 10.6% among the relatives 
of patients with CKD in Egypt and this prevelance is increased with 
age, diabetes and obesity (Gouda et al., 2011). Ejerblad et al. (2006) 
was throwing light on the association of adiposity with CKD. This 
emerging connection has led to the generation of hypotheses about 
the possible role of adipokines in the pathogenesis of CKD. Visfatin 
is one of newly emerging adipokines. It is also known as B-cell 
colony-enhancing factor (PBEF) and Nicotinamide phosphoribosyl 
transferase (NAMPT), it was first identified by Fukuhara et al. in 
2005. It has much greater expression in visceral fat and thus named as 
Visfatin (Root, 2005).  Fukuhara et al. (2005) identified an insulin 
mimetic action for visfatin as it binds to insulin receptor at a site 
different from insulin binding site and increases glucose uptake.  It 
also acts as a Nicotinamide phosphoribosyl transferase and is thus 
involved in production of reactive oxygen species (ROS) (Revollo et 
al., 2007). Many recent reports have provided evidence that visfatin is 
a novel marker of inflammation and its levels are elevated in a 
number of acute and chronic inflammatory diseases including sepsis, 
acute lung injury, rheumatoid arthritis, inflammatory bowel disease  
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(Garcia & Moreno Vinasco 2006, Brentano et al., 2007). Moreover, 
visfatin expression is increased in foam cell macrophages that have a 
role in plaque destabilization within unstable atheroscletic regions 

(Dahl et al., 2007). Axelson et al. in 2007 for the first time reported 
an increased serum level of visfatin in CKD and later on, several 
other studies reproduced similar relationship between visfatin and 
CKD (Yilmaz et al., 2008a, Nüsken et al., 2009). Plasma visfatin 
concentrations are related to endothelial dysfunction in type-2 
diabetic patients and patients with CKD (Malyszko et al., 2009, 
Yilmaz et al., 2008a). As mentioned before, visfatin levels are 
elevated in a number of acute and chronic inflammatory diseases 
(Garcia & Moreno Vinasco 2006). Collectively, these results suggest 
a new physiological role of visfatin in organ injury. The fibrotic 
buildup observed by Song et al. (2008) and possibility of reactive 
oxygen species via its activity as a Nicotinamide phosphoribosyl 
transferase (Nampt) strongly supports the concept that visfatin could 
be one of the cytokines responsible for renal damage in diabetic 
nephropathy. 
 

Kang et al. (2010) indicated an increase in the visfatin synthesis from 
renal cells under high glucose conditions that possibly contributes to 
increased glucose influx into cells through GLUT1, so visfatin may 
cause acceleration of the diabetic nephropathy through increasing the 
metabolic alterations. Furthermore, Axelsson et al. (2009) also 
indicated that visfatin was associated with sVCAM-1(Soluble 
Vascular Adhesion Molecule-1) which is a biomarker of endothelial 
damage in chronic kidney disease. In addition an association was 
observed between proteinuria and visfatin level, and proteinuria is 
considered as an important predictor of endothelial dysfunction in 
early diabetic nephropathy (Matthews et al., 1985). It was not clear 
whether the early increase in plasma visfatin levels in diabetic rats 
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had a causative role in tissue injury as a pro-inflammatory molecule 
or its elevation was a compensatory response to decrease insulin 
resistance. In the current study, we investigated the association 
between visfatin serum levels and renal damage complicating high fat 
diet (HFD) induced MS in rats through measuring the sVCAM-1 
(biomarker of endothelial damage) and proteinuria (the best indicator 
of endothelial damage). Moreover, its association with serum levels 
of glucose, and insulin, HOMA-IR and mean arterial blood pressure 
(MABP) was detected. The direct effect of visfatin injection on the 
serum level of Svcam-1, proteinuria, serum levels of glucose and 
insulin, HOMA-IR and MABP was investigated in healthy rats. 
Hisopathological examination of the renal tissue for all groups was 
performed. 
 

MATERIAL AND METHODS 
 
The current study was carried on 30 male adult albino rats (body 
weight, 184-205gm). Rats were housed under hygienic conditions, in 
the animal house of the faculty of medicine Zagazig University at 
21°C–24°C in a 12 hr/12 hr light/dark cycle (Lesourd & Mazari 
1999). They were given free access to water and food. Rats were 
divided into three equal groups (n=10). Group I: that was served as a 
control group; rats were fed standard rat chow that consisted of 25.8% 
protein, 62.8% carbohydrates and 11, 4% fat (total12.6 kJ/g), (Ahren 
& Scheurink 1998).  Group II: rats were given HFD with 60% kcal% 
fat that consists of 16.45 proteins, 25.6% carbohydrate and 55.0% fat 
(total 23.4kJ/g) in the form of cotton seed oil added to the laboratory 
chow (Ahren & Scheurink 1998, Cha et al., 2000) for 12 weeks and 
Group III: rats fed standard rat chow and received visfatin in a dose of 
240ρmol intravenously as a single bolus injection daily for 12 weeks 
(Naz et al., 2011). For all groups, body weight was recorded per 
week, and at the end of the study period. At the end of the 
experimental period (the end of 12th week) rats were placed in 
separate metabolism cages and food was removed during urine 
collection. Water was available ad libitum at all times. Urine samples 
from all surviving animals were collected overnight (approximately 
16 hrs) in containers placed on dry ice for proteinurea analysis. After 
overnight fasting, at 8:00 a.m, blood pressure was measured for all 
groups. Then the serum sample collected, serum was obtained by 
allowing the blood samples to clot at room temperature before 
centrifuging at approximately 3000 rpm for 15 minutes. The serum 
was stored at -20°C to examine the visfatin levels, sVCAM-1, insulin 
levels, fasting serum glucose (FSG) level.One Kidney was excised 
from each animal and was prepared to histopathology. 
 
The histopathological examination 
 
The kidney tissues were fixed in Bouin’s fluid for 48 h. Later, they 
were dehydrated in graded levels of ethanol, cleared in xylene, and 
embedded in paraffin wax for sectioning. The 5-μm thick sections 
were cut, mounted on glass slides, and stained with hematoxylin and 
eosin for light microscopic analysis. 
 
Measuring the blood pressures (MABP) for rats 
 
After ketamine hydrochloride (45mg/kg) intraperitoneal injection, the 
animals were implanted with cannulae (PE50) inserted into the left 
common carotid artery and the right jugular vein. The arterial cannula 
was connected to a pressure transducer fitted with F.C. 137 coupler 
connected to MD4-Oscillograph (Bioscience, Washington) (Martin             
et al., 2005).   
 
Biochemical Analysis 
 
1-Determination of Serum visfatin levels 
 
Serum Visfatin was measured using RayBio_Visfatin Enzyme 
Immunoassay Kit Protocol Catalog No: EIA-VIS-1 LOT No.: 
601344. The performance characteristics of this assay were Intra-
Assay: CV<10% Inter-Assay: CV<15%. The minimum detectable 
concentration of Visfatin is 379 pg/ml or 6.82pM. 

2-Determination of serum glucose levels: According to Trinder 
(1969) using glucose enzymatic (GOD-PAP)-liquizyme Kits 
(Biotechnology, Egypt). 
 
3-Determination of serum insulin level: By a solid phase enzyme 
amplified sensitivity immunoassay according to Starr et al. (1978) 
using KAP1251-INS-EASIA (Enzyme Amplified Sensitivity 
Immunoassay) Kits (BioSource Europe S.A., Belgium). 
 
4-HOMA-IR: it was assessed by homeostasis model assessment 
(where HOMA= (fasting insulin (μU/ml) x fasting plasma glucose 
(mg/dl) /405 (Matthews et al., 1985). 
 
5-Determination of sVCAM-1serum levels: Serum sVCAM-1 was 
measured using Quantikine sVCAM-1 Immunoassay Kit, Catalog No. 
MVC00. Microplate reader capable of measuring absorbance at 
450nm, with the correction wavelength set at 540 nm or 570 nm. 
 
6-Determination of proteinurea: Protein concentration in urine was 
determined by Microlab 300: Vital Scientific, Germany. According to 
the manufacturer's protocol. Proteinuria is measured by the principle 
of turbidimetry by using 5% trichloroacetic acid. All the biochemical 
and hormonal parameter were measured in the Department of Medical 
Biochemistry, the proteinurea, and creatinin were measured in the 
Department of Clinical Pathology, while the histopathological 
examination was done in the Pathology Department, Faculty of 
Medicine, Zagazig University, Egypt. 
 
Statistical Analysis 
 
The data obtained in the present study were expressed as meanSD 
for quantitative variables and statistically analyzed by using SPSS 
program (version 17 for windows) (SPSS Inc. Chicago, IL, USA). 
Analysis of variance (ANOVA) was used to compare the results of all 
examined cases in all studied groups within group comparisons. 
Correlations were performed by Pearson 2 tailed test (Kirkwood 
1989).  
 
RESULTS 
 
Table 1 shows the serum visfatin levels (ng/mL), initial body weight 
“BW” (gm), final BW and some glucose metabolic parameters 
(glucose”mg/dL”, insulin”IU/mL” and calculated HOMA-IR) in the 
three studied groups. In HFD-fed group, it was found that the mean 
value of serum visfatin levels (1.69±0.19) were significantly higher 
than that of control group (1.31±0.108; P<0.001) and significantly 
lower than that of visfatin injected group (2.93±0.15). In addition 
visfatin injected group was significantly higher than that of control 
group (P<0.001). There was no significant deference in the mean 
values of initial body weight (BW) among the three groups 
(192.60±5.86, 192.10±6.45 and 191.20±6.49 respectively; P>0.05), 
the mean value of final BW in HFD-fed group (334.00±21.82) was 
significantly higher than that of control group and Visfatin injected 
group (250.80±6.92 and 253.20±9.90 respectively; P<0.001) and no 
significant deference in the mean values of final BW between 
Visfatin injected group and control group (P>0.05). Moreover, no 
significant correlation was found between visfatin levels and final 
BW in the three studied groups. As regard glucose metabolic 
parameters, HFD-fed group had significant higher levels of insulin, 
glucose, HOMA-IR (42.63±2.49, 287.20±9.86 and 30.67±2.53 
respectively) when compared with that of control group (21.13±2.37, 
85.70±17.27 and 4.50±1.18 respectively, P<0.001) and visfatin 
injected group (12.41±1.4263, 72.4±12.88 and 2.254±0.491 
respectively P<0.001) and accompanied by positive correlations with 
visfatin levels (r=+0.825; P<0.01, +0.707; P<0.05, +0.886, P<0.01 
respectively). In contrast, the mean values of glucose metabolic 
parameters in Visfatin injected group were significantly lower than 
that of control group (P<0.001, P<0.05 and P<0.01 respectively).  
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While glucose and HOMA-IR correlated negatively with visfatin 
levels (r=-0.754; P<0.05 and -0.641; P<0.05 respectively) insulin did 
not correlated with visfatin levels. In control group no significant 
correlations was detected between visfatin levels and insulin, glucose 
or HOMA-IR. 
 
Table 2 shows the serum Creatinine (mg/dL), sVCAM, Proteinuria, 
and Mean arterial blood pressure in the three studied groups. In HFD-
fed group, it was found that the mean value of serum Creatinine, 
serum sVCAM and Proteinuria levels (3.15±0.62, 7.65±0.93 and 
1.20±0.13 respectively) were significantly higher than that of control 
group (0.70±0.07, 3.48±0.43 and 0.70±0.08 respectively, P<0.001) 
and that of visfatin injected group (1.39±0.12, 5.89±0.72 and 
0.92±0.09 respectively, P<0.001). In addition these parameters in 
visfatin injected group were significantly lower than that of HFD-fed 
group (P<0.001) and significantly higher than that of control group 
(P<0.001). There were significant positive correlations between 
visfatin levels and Creatinine (mg/dL), Proteinuria and sVCAM 
(r=+0.870; P<0.01, +0.889, P<0.01 and r=+0.851, P<0.01 
respectively) in HFD-fed group, and there was no significant 
correlation detected in control group. In visfatin injected group, there 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
was a significant positive correlation between serum visfatin levels 
and sVCAM (r=+0.965, P<0.001). Moreover, there were positive 
correlation between sVCAM levels and Proteinuria levels in HFD-fed 
group and visfatin injected group (r=+0.674, P<0.05 and r=+0.843; 
P<0.01 respectively). As regard Mean arterial blood pressure, the 
mean value of HFD-fed group (123.37±12.70) was significantly 
higher than that of control group (90.2 ± 6.49, P <0.01) and that of 
Visfatin injected group (101.40±7.03 p<0.001). Moreover, visfatin 
injected group it was significantly higher than that of control group 
(P<0.05). The correlation between serum visfatin levels and Mean 
arterial blood pressure was significant only in HFD-fed group                
(r = +0.900 P<0.01). The histopathological examination of the 
Kidney’s tissue showed normal renal tissue formed of normal 
glemeruli and tubules separated by scanty connective tissue stroma in 
the control group (Fig. 1). While that for the HFD- received group 
showed completely atrophic glemeruli with total hyalinization and 
sclerosis of the glermular capillaries. Moreover, the renal tubules 
showed cloudy swelling (Fig. 2). The visfatin injected group showed 
some atrophic glomeruli with mild sclerosis of the glomerular 
capillaries (Fig. 3). 
 
 

Table 1. Serum visfatin levels (ng/mL), initial body weight “BW” (gm), final BW and some glucose metabolic parameters  
(glucose”mg/dL”, insulin”IU/mL” and calculated HOMA-IR) in the three studied groups 

 
parameters    (N=10) Group I 

(control) 
Group II 

(HFD-fed) 
Group III 

(Visfatin injected) 
Visfatin (ng/mL) Mean ±  SD 1.31 ± 0.108 1.69  ± 0.19 2.93  ± 0.15 

P(of LSD)  < 0.001* < 0.001 *  

< 0.05$     
Initial BW (gm) Mean ± SD 192.60 ± 5.86 192.10 ± 6.45 191.20 ± 6.49 

P(of LSD)  NS NS 
Final body weight (gm) Mean ± SD 250.80 ± 6.92 334.00 ± 21.82 253.20 ± 9.90 

P(of LSD)  < 0.001* < 0.001$ 
r 
P 

0.04 
NS 

0.335 
NS 

0.31 
NS1 

Insulin (�IU/mL) Mean ± SD 21.13±2.37 42.63±2.49 12.41±1.4263 
P(of LSD)  < 0.001* < 0.001*$ 

r 
P 

0.296 
NS 

+ 0.825 
< 0.01 

0.511 
NS 

Glucose (mg/dL) Mean ± SD 85.70±17.27 287.20±9.86 72.4±12.88 
P(of LSD)  < 0.001* < 0.05*    

 < 0.001 $ 
r 
P 

0.590 
NS 

+0.707 
< 0.05 

+0.754 
< 0.05 

HOMA-IR Mean ± SD 4.50 ±1.18 30.67±2.53 2.254±0.491 
P(of LSD)  < 0.001* < 0.01*      

< 0.001$ 
r 
P 

0.591 
NS 

+0.886 
< 0.01 

-0.815 
< 0.01 

                                   * Versus  group I$ Versus group II r  = correlation with visfatin level in the same group 
 

Table 2. Markers for renal function and MABP in the three studied groups 
 

parameters N=10 Group I 
(control) 

Group II 
(HFD-fed) 

Group III 
(Visfatin injected) 

Creatinine (mg/dL) Mean ± SD 0.70  ± 0.07 3.15  ± 0.62 1.39  ± 0.12 
P(of LSD)  < 0.001* < 0.001*$ 
r 
P 

0.277 
NS 

0.870 
< 0.01 

0.276 
NS 

Proteinuria Mean ± SD 0.70 ± 0.08 1.20 ± 0.13 0.92 ± 0.09 
P(of LSD)  > 0.001* < 0.001*$ 
r 
P 

0.401 
NS 

 0.889 
< 0.01 

0.276 
NS 

sVCAM Mean ± SD 3.48 ± 0.43 7.65± 0.93 5.89±0.72 
P(of LSD)  < 0.001* < 0.001*$ 
r 
P 

0.177 
NS 

+ 0.851 
< 0.01 

+0.965 
< 0.001 

 r @ 
P 

0.357 

NS 
0.674 

< 0.05 
0.843 
< 0.01 

Mean arterial blood 
pressure 

Mean ± SD 90.2 ± 6.49 123.37±12.70 101.40±7.03 
P(of LSD)  < 0.001* < 0.05* 

< 0.001 $ 
r 
P 

0.356 
NS 

0.900 
< 0.01 

0.314 
NS 

  * Versus  group I$ Versus group II r  = correlation with visfatin level in the same group r @ = correlation with proteinuria level in the same group 

2307                 International Journal of Current Research, Vol. 5, Issue, 08, pp. 2305-2310, August, 2013 
 



 
 

Fig. 1. Photomicrogtaph of normal renal tissue formed of normal 
glemeruli and tubules separated by scanty connective tissue stroma  

(H&E X100) 
 

 
 
Fig. 2. Photomicrograph of a case of severe diabetic nephropathy showing 
completely atrophic glemeruli (↑) with total hyalinization and sclerosis of 
the glermular capillaries – The renal tubules showed cloudy swelling () 

(H &E X 400) 
 

 
 

Fig. 3: Photomicrogtaph of a case of mild diabetic nephropathy showing 
normal sized glemeruli (↑) and atrophic one ( ) showing mild sclerosis of 

the glemerular capillaries (H& E X400) 
 
DISCUSSION 
 
The results of the current study approved a development of major 
systemic alterations similar to human metabolic syndrome; including 
obesity, hyperglycemia, hyperinsulinemia, and hypertension in rats on 
a HFD for 12 weeks. Furthermore, these systemic changes were 
accompanied by renal pathophysiological alterations including, 
proteinurea, elevated creatinine level, and atrophy of the glomeruli 
with total hyalinization and sclerosis of the glomerular capillaries. 
This renal pathophysiological alterations may caused by Systemic 
lipid overload “lipotoxicity,” which can induce systemic 
inflammation and oxidative stress (Van Gaal et al., 2006, Weinberg 
2006) and/or the local alteration of lipid metabolism in the kidney 
(Jiang et al., 2005, Kume, 2007).  Moreover, obesity which is an 

important character of metabolic syndrome is considered as an 
important source for several factors called adipokines or 
adipocytokines (Kershaw & Flier, 2004). Many adipokines have a 
role in the inflammatory process accompanied with obesity (Bulcao  
et al., 2006). Visfatin is a novel adipokine that is secreted by visceral 
and subcutaneous fat with insulin mimetic effect (Fukuhara et al., 
2005). This insulin mimic effect was confirmed in the current study, 
as injection of visfatin caused decrease in the fasting serum glucose 
levels, insulin levels and HOMA-IR. These results are also congruent 
with the results of Naz et al. (2011) who showed that the 
administration of exogenous visfatin in obese and diabetic groups of 
mice resulted in significant reduction in their fasting blood glucose 
levels but it remained higher than the glucose levels of 
normoglycaemic mice. However this insulin minic effect cannot be 
detected in the HFD-fed group as it showed high levels of visfatin, 
fasting serum glucose, insulin and HOMA-RI. These results are in 
line with the results of many other publications in which high fat/high 
sucrose diets have been used to induce obesity (Boyd et al., 1990, 
Yaspelkis et al., 2004).  In spite of the higher levels of visfatin 
detected in the HFD-received group, the levels of serum glucose and 
insulin were high. This may be caused by the development of visfatin 
resistance during obesity similar to that of insulin resistance as 
visfatin uses the same receptors of insulin (Hammarstedt et al., 2006). 
Moreover, in obesity, various adipocytokines have been released from 
the adipocytes that may neutralize the effect of visfatin and have 
resulted in visfatin resistance and hyperglycaemia (Naz et al., 2011, 
Arner 2005). Many researches indicated relation between visfatin and 
inflammation as its levels were elevated in a number of acute and 
chronic inflammatory diseases including sepsis, acute lung injury, 
rheumatoid arthritis, inflammatory bowel disease (Garcia & Moreno 
Vinasco 2006, Brentano et al., 2007). Also visfatin acts as a 
Nicotinamide phosphoribosyl transferase and is thus involved in 
production of reactive oxygen species (Revollo et al., 2007). These 
findings directed us to propose that visfatin may be released from the 
adipose tissue as a compensatory mechanism for glucose intolerance 
however due to its role in inflammation and oxidative reaction; it may 
cause many systemic worse effects. 
 
In 2007, Axelsson et al. reported for the first time an increased serum 
level of visfatin in CKD and later on, several other studies 
demonstrated similar relationship between visfatin and CKD (Yilmaz 
et al., 2008, Nüsken et al., 2009). In the current study we detected 
significant positive correlations related visfatin levels with creatinine, 
proteinuria and sVCAM-1 in the HFD-fed group, these results 
suggested a role for visfatin in CKD that complicating the metabolic 
syndrome. And these results were in line with the results of other 
researches that indicated an association of visfatin with sVCAM-1 
(Axelsson et al., 2007) and proteinurea (Yilmaz et al., 2008). 
sVCAM-1 is considered as a biomarker of endothelial damage in 
chronic kidney disease (Axelsson et al., 2007) and proteinurea is 
considered as an important predictor of endothelial dysfunction in 
early diabetic nephropathy (Matthews et al., 1985).  In addition our 
results detected a positive correlation between the sVCAM-1 and the 
proteinurea in both HFD-fed and visfatin injected groups. Moreover, 
injection of visfatin in healthy rats caused increase in the levels of 
proteinurea, creatinin and sVCAM-1, also positive correlation was 
detected between visfatin levels and   sVCAM-1 in this group in 
addition to mild atrophy and sclerosis in the renal glomeruli. These 
results strongly support the concept that visfatin has a direct role in 
the pathogenesis of CKD associated with metabolic syndrome. This 
association was also confirmed by Mahmood et al. (2010) who 
indicated an association between visfatin and CKD secondary to 
diabetic nephropathy and other risk factors and they also considered 
visfatin as a new marker for endothelial dysfunction related to CKD. 
In other study, the plasma visfatin concentration was found to 
correlate with hsCRP and resistin levels, this result makes it to be 
considered as a potential link with inflammation and as inflammation 
and hyperlipidemia are risk factors of atherosclerosis, visfatin may 
play some role in linking lipid dysregulation and inflammation to 
atherosclerosis (Mu et al., 2011). This relation appeared obviously in 
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our study as high level of visfatin in HFD-fed group and also visfatin 
injection were accompanied by sclerosis of the glomerular capillaries 
and increased MABP. Kim et al. (2008) investigated the effect of 
visfatin on vascular inflammation, and they concluded that visfatin 
induced leukocyte adhesion to endothelial cells by induction of the 
cell adhesion molecules (CAMs), intracellular adhesion molecule-1 
(ICAM-1) and VCAM-1 and it also stimulated ROS generation in 
endothelial cells through its NADPH dependent ROS production. 
These observations, support the concept that visfatin may be able to 
accelerate vascular diseases. At the molecular level Song et al. (2008) 
indicated that treatment of cultured mesangial cells with recombinant 
visfatin caused activation of protein kinase a and b, and dramatic 
increase in the synthesis of profibrotic molecules including TGF-ß 
(Tranasforming growth factor beta), Plasminogen activation 
inhibiting factor-1 (PAI-1) and type-1 collagen which are considered 
as contributors in  pathogenesis of diabetic nephropathy. 
 
Conclusion 
 
This study suggests that visfatin may play an important role in the 
development of renal injury associated with metabolic syndrome. As 
it increased the sVCAM-1 level that is considered as a biomarker for 
endothelial dysfunction and it also caused glomerular sclerosis. 
Visfatin may also play its role in vascular inflammation; through its 
NADPH dependent ROS production, so the exact mechanism is 
needed to be elucidated. We would like to address this issue in our 
future studies. 
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