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Background: Non-alcoholic fatty liver disease (NAFLD) is a chronic liver disease, ranges from
simple steatosis to nonalcoholic steatohepatitis, fibrosis and cirrhosis. Several adipocytokines such as
leptin and adiponectin have been implicated in the pathogenesis of NAFLD. However, there are only
few data concerning visfatin.

Objective: This study is aimed to evaluate the relationship among circulating visfatin and
proinflammatory cytokines in NAFLD.

Material and Methods: The study includes 64 NAFLD and 22 healthy controls with no evidence of
liver disease were included. NAFLD was clinically diagnosed on the basis of USG and ALT levels.
Serum Visfatin levels were measured using ELISA kit, tumor necrosis factor-o, interleukin-6 and
interlukin-8 were measured by Flow Cytometer (BD FACS Array II). Fasting blood glucose, lipid
profile and liver enzyme were measured using auto analyzer (Randox). The data were analyzed by
SPSS 13.0 version and P value<0.05 were consider significant. Results: Serum visfatin concentration
in the NAFLD group (6.38+5.18ng/ml) was significantly lower than in controls (24.62+15.14ng/ml)
(P<0.001). There was no correlation between visfatin and anthropometric parameters, TNF-a, IL-6,
and IL-8.

Conclusion: The results of this study indicate that increased levels of proinflammatory cytokines

TNF-a, IL-6, IL-8 and decreased levels of Visfatin are independently associated with NAFLD.

Copyright © 2014 Sadik Ali Mohammad et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Non-alcoholic fatty liver disease is the most common cause of
liver disease worldwide, ranges from simple steatosis to
nonalcoholic steatohepatitis and leading to fibrosis and
potentially cirrhosis (Bedogni et al., 2005; Vernon et al.,
2011). The prevalence of NAFLD is 20% in western and non-
western countries (Bjornsson et al., 2007) and in India the
prevalence is (Duseja 2010). The prevalence is increase to 58%
in obese individuals and can be as high as 98% in non diabetic
obese individuals (Machado et al., 2006).Visceral adipose
tissue increases the risk for NAFLD in both obese and non
obese individuals (Van der poorten et al., 2008). Many
literatures have demonstrated the role of adipose tissue derived
adipo cytokines in the pathogenesis and in the progression of
NAFLD (Mulhall et al., 2002; Mirza et al., 2011; Genc et al.,
2013; Preiss et al., 2008).
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Visfatin, a novel adipo cytokine mostly expressed in visceral
adipose tissue. It is also known as nicotinamide phosphoribosyl
transferase (NAMPT) and pre-B-cell colony-enhancing factor 1
(PBEF-1). However, it is also found in skeletal muscle, liver,
bone marrow and lymphocytes, where it was initially identified
as pre-B-cell colony-enhancing factor (PBEF). It regulates the
production of pro-inflammatory cytokines in human monocytes
and also induced the expression of anti-inflammatory cytokines
(Tilg et al., 2008; Moschen et al., 2010). The biological role of
visfatin is poorly understood. Conflicting results have been
reported with respect the potential link between NAFLD and
Visfatin (Akbal et al., 2012; Auguet et al., 2013). The purpose
of the present study was to investigate the circulating serum
visfatin and pro-inflammatory cytokine levels in NAFLD.

MATERIALS AND METHODS

This study was conducted in adults attending the Asian
Institute of Gastroenterology, Hyderabad, in a year 2010-2012.
The study includes 64 NAFLD and 22 healthy controls with no
evidence of liver disease were included. NAFLD was clinically
diagnosed on the basis of USG and ALT levels.
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For control and NAFLD subjects, the exclusion criteria were
hepatitis B, C, cytomegalovirus, Epstein-Barr infections,
monogram-specific auto antibodies, alcohol consumption,
diabetes mellitus, intolerance fasting glucose, medication (and
diabetic drugs, blood-pressure-lowering medication, and
stating), and hereditary defects (iron and copper storage
diseases and alpha l-antitrypsin deficiency). The study was
approved by an institutional ethics committee, Asian institute
of gastroenterology.

All participant’s height, weight, waist, Hip values were
measured and their body mass index (BMI) was calculated.
Glucose, hemoglobin %, total cholesterol, high density
lipoprotein (HDL), triglyceride and ALT, AST were studied
with Randox auto analyzer (Randox, UK). Insulin levels were
measured with Human Elisa- by Mercodia - USA.
Serumvisfatin levels were measured by human visfatin ELISA
kit, Adipogen, India.Tumor necrosis factor—a, interleukin-6
and interleukin-8 were measured by BD FACS Array II, BD
Biosciences, USA.Insulin resistance was calculated by HOMA-
IR formula (=fasting insulin valuex fasting blood glucose/22.5)
(Wallace et al., 2004).

Statistical Analysis

The SPSS software package version 19 for Windows was used
for statistical analysis. Data are presented as the mean
+standard deviation.P values< 0.05 was considered significant.

RESULTS

Clinical characteristic data of the NAFLD subjects and controls
subjects included in the study are summarized in Table 1. The
NAFLD subjects have higher (height, weight, BMI, waist, Hip,
glucose, Hb%, total cholesterol, TG, ALT and AST) than those
of control subjects (p< 0.05 for all).

In contrast, the control subjects have higher HDL cholesterol
levels than NAFLD patients. In addition, TNF, IL-6 and IL-8
levels were higher in NAFLD subjects when compared control
subjects (13.83+5.42 vs 2.67+0.75, 7.55+19.32 Vs 1.66+0.37,
41.82+80.46 Vs 7.87+4.33) P<0.05. However, no difference
was found for insulin and HOMA-IR between the two subjects
(Table 1). However, statistically significant decrease levels of
Visfatin were observed in NAFLD subjects (6.38+5.18 ng/ml)
compared to control subjects (24.6+15.14 ng/ml) (p< 0.05).

There was no correlation between Visfatin and BMI, waist
circumference, fating glucose, insulin and HOMA-IR (data not
shown). Further there was no correlation between Visfatin and
IL-6, IL-8 and TNF-a (P=0.412, r==0.104, P==0.223, r=0.154,
and P=0.868, r=-0.021)

DISCUSSION

The present study was conducted to evaluate the circulating
Visfatin levels in NAFLD. This study demonstrates a
significant decline in Visfatin levels in NAFLD. This results
corroborates with earlier reports in which circulating Visfatin
levels was shown to be decreased in NASH and NAFLD
(Gaddipati et al., 2010; Dahl et al., 2010; Jarrar et al., 2008).
However, studies report that impaired liver function to
decreased circulating Visfatin levels. Study by (De Boer et al.,
2009) reported decrease plasma of Visfatin in cirrhotic patients
with decreasing levels according to disease severity(De Boer et
al., 2009). Further study by (Kukla et al., 2010), showed a
negative correlation between serum levels of Visfatin and the
degree of hepatic inflammatory activity in chronic hepatitis C
virus infection, further suggesting a link between impaired
liver function and low circulating Visfatin levels (Kukla et al.,
2010).

Table 1. Base line characteristics of NAFLD group and control group

NAFLD (n=64) Controls(n=22) P value

Agey 39.03+8.06
Weight (kg) 71.54+10.61
Height (em) 165.31+598
BMI (kg/m?) 26.42+3.73
Waist (cm) 92.50+12.49
Hip (em) 95 32+8 85
Hh% 14 65177
FBG (mg/dL) 97 34+14 32
Fastinginsulin (mU/L)1  5.08+11.88
HOMA-IR 360276

TC (mg/dL) 186.25£37 61
HDL (mg/dL) 38.89+L5.07
TG (mg/dL) 153.67+60.22
Wisfatin (ng/ml) 6.38+5.18
IL-6(pg/ml) 7.55+19.32
IL-8(pg/ml) 41.82+80.46
TNF-u (pg/ml) 13 83542
ALT (IU/L) 67.35+4 96
AST (TU/L) 4543752 66
ALT/AST 0.77+030

28.41+6.63 <0001
58.54+9.60 <0.001
160.59+7.76 <0.004
23.00+3.02 <0.001
84 86+5.45 <0.006
87.09+5 40 <0.001
13.31+£1 57 <0.002
T8.86x7.70 <0.001
14.24+639 0.75

277127 0.17

180.45£36.93 0.53

45.00£1.87 <0001
138.81+4091 0.28

24.62+1.55 <0.001
1.66=0.37 <0.001
787433 <0.001
267075 <0.001
1963238 <0.001
18.68+1.93 <0.001
0.95+0.09 <0.001

Table 2. Correlation between Visfatin and cytokines

Variable r-value p-value
Visfatin and IL-6 0.104 0412
Visfatin and IL-8 0.154 0.22
Visfatin and TNF-a -0.021 0.868
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Further study in animal modeldemonstrated the hepatic
regulation of visfatin in wild-type mice and peroxisome
proliferators-activated receptor (PPAR) alpha 7/ mice as well
as in hepatocytes (Dahl et al., 2010); thisstudy showed that
PPAR alpha activation and glucose may be involved in the
down-regulation of hepatic NAMPT/visfatin expression in
NAFLD (Dahl et al., 2010). NAMPT/visfatin was located to
hepatocytes, and in vitro studies showed that NAMPT/visfatin
exerts antiapoptotic effects in HERK 293 cells and Huh 7
hepatocytes, involving enzymatic synthesis of nicotinamide
adenine dinucleotide (Dahl et al., 2010). In the present study
we did not find any association between Visfatin levels and
BMI or waist circumference, fasting glucose, insulin, HOMA-
IR, fasting lipid parameters (data not shown). Study by
(Alghasham et al., 2008)also did not find association between
Visfatin and BMI, insulin and HOMA-IR. Similarly, studies
by(Gaddipati et al., 2010) also did not find association between
Visfatin and fasting glucose, cholesterol and triglycerides.

Our study reports increased levels of TNF-ain NAFLD;
implicating its role in the NAFLD pathogenesis. Earlier studies
demonstrate a potential role of TNF alpha in NAFLD
(Gaddipati et al., 2010; Hui et al., 2004; Kugelmas et al.,
2003). Interestingly, visfatin expression is regulated by
cytokines that promote insulin resistance, such as tumor
necrosis factor alpha (TNF-a), interleukin-6 (IL-6) and
lipopolysaccharide (Ognjanovic et al., 2001; Fukuhara et al.,
2005) clearly suggested an endocrine role for Visfatin. Our
study reports increased IL-6, levels observed in NAFLD
patients compared to healthy controls. Contrary to these
findings, increased IL-6 levels in moderate steatosis to NASH
were observed which is in agreement with previous study
which shown increases in both IL-6 and IL-6R levels in NASH
patients (Gaddipati et al., 2010; Migita et al. 2006). However
the role of IL-6 in the pathogenesis of NAFLD is not clear.Our
study show increased levels of IL-8 in NAFLD compared to
non NAFLD group. This results of this study was corroborates
with earlier reports in which IL-8 levels were shown to be
increased in (Bahceciouglu et al., 2005;Torer et al., 2007,
Jarrar et al., 2008). Further, IL-8 levels were independently
associated with NASH (Jarrar et al., 2008). These observations
suggest a role of visfatin and proinflammatory cytokines in
promoting NAFLD.

The present study has certain limitations. Firstly, major
limitation of our study was the absence of liver biopsy and the
diagnosis of NAFLD was based on liver ultrasonography. It
has been argued that other methods; such as magnetic
resonance spectroscopy and liver biopsy specimen are better
tool for defining NAFLD,and could be used as “gold standard”.
Secondly, the present study was carried out in limited sample
size.

Conclusion

In conclusion, the results of this study indicate that increased
levels of proinflammatory cytokines TNF-a , IL-6, IL-8 and
decreased levels of Visfatin are independently associated with
NAFLD. However, more studies in large population are
needed to integrate these results.

REFERENCES

Akbal, E., Kogak, E., Tas, A., Yiiksel, E., and Kokli, S. 2012.
Visfatin levels in nonalcoholic fatty liver disease. J Clin
Lab Anal., 26(2): 115-119.

Alghasham, A.A., and Barakat, Y.A. , 2008. Serum visfatin
and its relation to insulin resistance and inflammation in
type 2 diabetic patients with and  without
macroangiopathy. Saudi Med J., 29(2): 185-192.

Auguet, T., Terra, X., Porras, J.A, Orellana-Gavalda,
J.M, Martinez, S., Aguilar, C., Lucas, A., Pellitero,
S., Hernandez, M., Del Castillo, D., and Richart, C. 2013.
Plasma visfatin levels and gene expression in morbidly ob
ese women with associated fattyliver disease.
ClinBiochem., 46(3):202-208.

Bahcecioglu, I.H., Yalniz, M., Ataseven, H., Ilhan,
N., Ozercan, I.H., Seckin. D. and Sahin, K. 2005. Levels
of serum hyaluronic acid, TNF-alpha and IL-8 in patients
with nonalcoholic steatohepatitis. Hepatogastroenterology,
52(65): 1549-1553.

Bedogni, G., Miglioli, L., Masutti, F., Tiribelli, C., Marchesini,
G., and Bellentani, S. 2005. Prevalence of and risk factors
for nonalcoholic fatty liver disease: the Dionysos nutrition
and liver study. Hepatology, 42(1): 44-52.

Bjornsson, E., and Angulo P. 2007. Non-alcoholic fatty liver
disease. Scand J Gastroenterol., 42(9): 1023-1030.

Dahl, T.B., Haukeland, J.W., Yndestad, A., Ranheim,
T., Gladhaug, I.P., Damas, J.K., Haaland, T., Leberg,
E.M., Amtsen, B., Birkeland, K., Bjero, K., Ulven,
S.M., Konopski, Z., Nebb, H.I., Aukrust, P.,and
Halvorsen, B. 2010. Intracellular  nicotinamide
phosphoribosy ltransferase protects against hepatocyte
apoptosisand is down-regulated in nonalcoholic fatty
liver disease. J ClinEndocrinolMetab., 95(6):3039-3047.

De Boer J.F., Bahr, M.J., Boker, K.H., Manns, M.P. andTietge
UJ. 2009. Plasma levels of PBEF/Nampt/visfatin are
decreased in patients with liver cirrhosis. Am J
PhysiolGastrointest Liver Physiol., 296(2): G196-201.

Duseja, A. 2010. Nonalcoholic fatty liver disease in India - a
lot done, yet more required!. Indian J Gastroenterol,
29(6): 217-225.

Fukuhara, A., Matsuda, M., Nishizawa, M., Segawa, K.,
Tanaka, M., Kishimoto, K., Matsuki, Y., Murakami, M.,
Ichisaka, T., Murakami, H.,Watanabe, E., Takagi, T.,
Akiyoshi, M., Ohtsubo, T., Kihara, S., Yamashita, S.,
Makishima, M., Funahashi, T., Yamanaka, S., Hiramatsu,
R., Matsuzawa, Y., and Shimomura, I. 2005. Visfatin: a
protein secreted by visceral fat that mimics the effects
of insulin. Science., 307(5708): 426- 430.

Gaddipati, R,., Sasikala, M., Padaki, N., Mukherjee,
R.M., Sekaran, A., Jayaraj-Mansard, M., Rabella, P., Rao-
Guduru, V.,and Reddy-Duvvuru, N. 2010. Visceral
adipose tissue visfatin in nonalcoholic fatty liver disease.
Ann Hepatol., 9(3):266-270.

Genc, H., Dogru, T., Kara, M., Tapan, S., Ercin, C.N., Acikel,
C., Karslioglu, Y., and Bagci, S. 2013.
Association of plasma visfatin with hepatic and systemic
inflammation in nonalcoholic fattyliver disease. Ann
Hepatol., 12(4):548-555.

Hui, J.M., Hodge, A., Farrell, G.C., Kench, J.G., Kriketos, A.,
and Georg et al., 2004. Beyond insulin resistance in



8162

Sadik Ali Mohammad et al. Circulating visfatin and proinflammatory cytokine levels in nonalcoholic fatty liver disease

NASH: TNF-alpha or adiponectin? Hepatology, 40(1): 46-

54.
Jarrar, M.H., Baranova, A., Collantes, R., Ranard,
B., Stepanova, M., Bennett, C., Fang, Y., Elariny,

H., Goodman, Z., Chandhoke, V., and Younossi, Z.M.
2008. Adipokines and cytokines in non-alcoholic fatty
liver disease. Aliment PharmacolTher., 27(5):412-421.

Kugelmas, M., Hill, D.B., Vivian, B., Marsano, L., and
McClain, C.J. 2003. Cytokines and NASH: a pilot study of
the effects of lifestyle modification and vitamin E.
Hepatology. 38(2):413-419.

Kukla, M., Ciupinska-Kajor, M., Kajor, M., Wylezot,
M., Zwirska-Korczala, K., Hartleb, M., Berdowska, A.,
and Mazur, W. 2010. Liver visfatin expression in
morbidly obese patients with nonalcoholic fatty liver
disease undergoing bariatric surgery. Pol J Pathol.,
61(3):147-153.

Machado, M., Marques-Vidal, P., and Cortez-Pinto, H. 2006.
Hepatic histology in obese patients undergoing bariatric
surgery. J Hepatol., 45(4): 600-606.

Migita, K., Abiru, S.,Maeda, Y., Daikoku, M., Ohata,
K., Nakamura, M., Komori, A., Yano, K., Yatsuhashi,
H., Eguchi, K., and Ishibashi, H. 2006. Serum levels of
interleukin-6 and its soluble receptors in patients with
hepatitis C virus infection. Hum Immunol., 67(1-2):27-32.

Mirza, M.S. 2011. Obesity, Visceral Fat, and NAFLD:
Querying the Role of Adipokines in the Progression of
Nonalcoholic Fatty Liver Disease. ISRN Gastroenterol.,
2011: 592404-592415.

Moschen, A.R., Gerner, R.R., and Tilg, H. 2010. Pre-B cell
colony enhancing factor/NAMPT/visfatin in inflammation
and obesity-related disorders. Curr Pharm Des., 16(17):
1913-1920.

Mulhall, B.P., Ong, J.P., and Younossi, Z.M. 2002. Non-
alcoholic  fatty liver disease: an overview. J
GastroenterolHepatol., 17(11): 1136-1143.

Ognjanovic, S., Bao, S., Yamamoto, S.Y., Garibay-Tupas,
J., Samal, B, and Bryant-Greenwood G.D.2001.
Genomic organization of the gene coding for human pre-
B-cell colony enhancing factor and expression in human
fetal membranes. J MolEndocrinol., 26(2):107-117.

Preiss, D. and Sattar, N. 2008. Non-alcoholic fatty liver
disease: an overview of prevalence, diagnosis,
pathogenesis and treatment considerations. ClinSci
(Lond)., 115(5): 141-150.

Tilg, H., and Moschen, A.R. 2008. Role of adiponectin and
PBEF/visfatin as regulators of inflammation: involvement
in obesity-associated diseases. ClinSci (Lond)., 114(4):
275-288.

Torer, N., Ozenirler, S., Yucel, A., Bukan, N., and Erdem, O.
2007. Importance of cytokines, oxidative stress and
expression of BCL-2 in the pathogenesis of non-alcoholic
steatohepatitis. Scand J Gastroenterol., 42(9): 1095-101.

Van der Poorten, D., Milner, K.L., Hui. J., Hodge, A., Trenell,
M.], Kench, J.G, London, R., Peduto, T., Chisholm, D.J,
and George, J. 2008 .Visceral fat: a key mediator of
steatohepatitis in metabolic liver disease. Hepatology.,
48(2):449-457.

Vernon, G., Baranova, A., and Younossi, Z.M. 2011.
Systematic review: the epidemiology and natural history of
non-alcoholic fatty liver disease and non-alcoholic
steatohepatitis in adults. Aliment PharmacolTher., 34(3):
274-285.

Wallace, T.M., Levy, J.C., and Matthews, D.R. 2004. Use and
abuse of HOMA modeling. Diabetes Care,. 27(6): 1487-
1495.

skoskosk skoskok sk



