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Abstract: Objective: To discover the expression of visfatin and its genetic mutation and clinical significance in pa-
tients with traumatic brain injury. Methods: 99 cases of traumatic brain injury patients admitted to Chongging Emer-
gency Medical Center from June 2013 to December 2014. There were 56 male and 43 female with an average age
of 45.2 years. Through diagnosis, the 99 patient’s conditions were all relatively in accordance with traumatic brain
injury standard; meanwhile, the patients were divided into mild, moderate and severe traumatic brain injury accord-
ing to GCS criteria when they admitted to clinics. 33 people were enrolled in each group. To highlight the results, 40
healthy people were enrolled in the control group with 25 males and 15 females. ELISA was used to detect serum
visfatin level in 99 patients. Single base extension was used to detect visfatin gene promoter -1535C/T polymor-
phism. Results: By examination we found that visfatin gene -1535C > T locus had three genotypes: TT, TC and CC,
respectively. By examination we obtained that genotype distribution and allele frequency showed no significance
between the experimental group and the control group (P > 0.05). Through analysis we can get that serum visfatin
level in patients with traumatic brain injury was significantly higher than that in the control group. CC genotype are
mostly patients with severe traumatic brain injury, and its serum visfatin level was higher than that with CT and TT
genotype (all P < 0.05). CT and TT genotype carriers were most mild and moderate traumatic brain injury patients.
Conclusion: Expression of visfatin and its gene mutation in patients with traumatic brain injury were closely related
to the severity of the disease.
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that the visfatin gene-mutation-induced various
genotypes were greatly related with the condi-
tions of patients with traumatic brain injury
[10]. And the main reasons of traumatic brain
injury are the inflammatory reactions and brain
ischemia secondary to brain damage [11, 12].

Introduction

The adipose tissue secretes several adipo-
Kines, including adiponectin, leptin, resistin
and, of more recent discovery, nicotinami-
de phosphoribosyltransferase (NAMPT/Vis-

fatin) [1]. It was suggested that these mole-
cules could explain, at least in part, the link
between obesity, insulin resistance, beta-cell
dysfunction, endothelial dysfunction, cardio-
vascular disease (CVD), and inflammatory ill-
ness [1-6].

Visfatin is a newly identified pro-inflammatory
adipokine and a genetic polymorphism -1535C
> T located in the visfatin gene promoter has
been suggested to be associated with the regu-
lation of visfatin expression in some inflamma-
tory illness. A lot of research reported that it
had a close relationship with inflammation and
tissue damage repair [7-9]. Also, It was found

Therefore, the slight differences in serum visfa-
tin levels between patients with traumatic brain
injury and normal controls are closely related
with the development of the disease. In order to
explore the expression and clinical significance
of visfatin and its gene mutation in patients
with traumatic brain injury, we detected the
serum visfatin levels and analyzed the mutant
genotypes in patients in the present study.

Material and methods
General information

A total of 99 cases were included in the moni-
toring group; the 99 patients with traumatic
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Figure 1. The genotyping results of -1535C > T polymorphism by real time-PCR. Green: CC genotype; Red: CT geno-

type; Blue: TT genotype.

Table 1. The basic characteristics of patients and controls

Groups n Age (Year) Sex (M/F) Smoking (n, %) Drinking (n, %)  BMI (Kg/m?)
Control group 40 48385 28/12 22 (55.0) 18 (45.0) 25.5+5.4
Traumatic brain injury 99 49.1+93 61/38 50 (50.5) 44 (44.4) 25.8+4.9
P values 0.423 0.103 0.887 0.901 0.762

Table 2. Visfatin level between case and control
group

tients were admitted within 12 hours and no
wound infection was found in 99 patients;
CT scan showed that the patients had pri-

mary or secondary brain injury, and by ask-
ing the patient families we found that these

no psychiatric history. Through
ese patients’ conditions were

Groups N visfatin level (ug/L)
Control group 40 16.98 £ 2.35
Mild traumatic brain injury 33 22.32 +2.45 tients had
Moderate traumatic brain injury 33 29.15 + 2.53 p.a 1en S a

. N diagnosis, th
Severe traumatic brain injury 33 37.32 £ 2.68

brain injury were mainly collected from Ch-
ongging Emergency Medical Center between
June 2013 and December 2014, including 56
cases of male and 43 cases of female, with an
average age of 45.2 years. Among them, 65
cases of brain injury were caused by car acci-
dents, 26 cases of traumatic brain injury were
caused by falling from a height, and the rest 8
cases were caused by heavy machinery. Pa-
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basically compliant with the criteria of trau-

matic brain injury. In order to highlight the
results, 40 healthy individuals were taken as
controls, including 25 males and 15 females.

Specimen collection and processing
3 mL antecubital vein blood were collected in
the fasting state for all subjects at the time

points of O, 1, 3, 8, 16d and within 12 hours
after admission (including the control group),
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Table 3. Visfatin levels at different time point (ug/L)

Groups 0od 3d 8d 16 d

Mild traumatic brain injury 19.32 £ 2.15 23.22 +2.55 18.32 £ 2.25 17.32 £ 2.24
Moderate traumatic brain injury 22.34 +2.24 27.72 + 2.46 24.35 + 2.24 20.15 + 2.53
Severe traumatic brain injury 31.01+212 39.23+2.45 35.34 +2.15 26.32+2.48

and injected into glass test tubes without anti-
coagulant treatment; after standing at room
temperature for 30 min, samples were centri-
fuged at 3000 r/min for 15min and the serum
was separated, and stored at -70°C for
detection.

SNP selection

There were three SNPs in visfatin gene to be
reported previously. Of which, -1535C/T, a pro-
moter SNP, was reported to be associated with
glucose and lipid metabolism in a Chinese pop-
ulation. Therefore, we selected -1535C/T as a
candidate SNP in the present study.

Genotyping

We genotyped the -1535C/T locus according to
the protocol reported in previous study.
Genomic DNA was extracted by a standard phe-
nol-chloroform extraction procedure. SNP
genotyping was performed using the rapid and
reliable allele-specific real-time PCR method.
The single nucleotide variations were discrimi-
nated by the 3’ end of the allele-specific primer.
Amplification was monitored by SYBR-Green |
fluorescence (Invitrogen, Carlsbad, CA, USA). All
reactions contained 30 ng human genomic
DNA. When the allele, detected by the respec-
tive primer, is present, the amplification curve
rises before cycle 30. When it is not present,
the amplification curve is shifted by about +5
cycles. For a heterozygous template DNA, both
amplification curves rise at the same cycle
number before cycle 30. Allele-specific real-
time PCR reactions were performed using ABI
Prism 7300 instrument (Applied Biosystems,
Foster City, CA, USA). The genotyping results
were shown as Figure 1.

Serum visfatin levels detection

ELISA was used to determine these 99 patients’
serum visfatin levels according to the protocol
of the ELISA Kkit.

Statistical methods
In this study, SPSS13.0 software was used for

statistical analysis. All measurement data were
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represented as average + standard deviation;
when P < 0.05, the difference was statistically
significant.

Results

The basic characteristics of the patients and
the control group

As shown in Table 1, we did not find significant
differences between the patients and the con-
trol subjects in age, sex, and other indexes (All
P > 0.05).

Serum visfatin levels in patients with traumatic
brain injury

The detection showed that serum visfatin lev-
els in patients with three different degrees of
traumatic brain injury in experimental group
were significantly higher than those in the indi-
viduals in control group (P < 0.01); and we also
found that patients with higher extent of brain
injury had higher serum visfatin level (P < 0.01);
serum visfatin level in patients with severe
traumatic brain injury was significantly higher
than that in patients with moderate traumatic
brain injury (P < 0.01); serum visfatin level in
patients with moderate traumatic brain injury
was significantly higher than that in mild trau-
matic brain injury patients (P < 0.01, Table 2).

Dynamic changes of serum visfatin level in
patients with traumatic brain injury

The higher the degree of brain damage, the
higher the serum visfatin levels in patients (P <
0.01); serum visfatin level in patients with
severe traumatic brain injury was significantly
higher than that in patients with moderate trau-
matic brain injury (P < 0.01); serum visfatin
level in patients with moderate traumatic brain
injury was significantly higher than that in mild
traumatic brain patients (P < 0.01). In mild trau-
matic brain injury group, we found that the
serum visfatin level of patients continuously
increased in the beginning 1-3 days after
admission, and peaked on the third day, fol-
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Table 4. Distribution of genotype and allele in each group [n (%)]

CT and TT genotypes

m mostly belonged to the

Groups n cC . . .
Control group 40 2(5.0)  28(70.0) 10 (25.0) patients with mild and
) . . moderate traumatic bra-
Mild traumatic brain injury 33 3(9.1) 16 (48.5) 14 (42.4) o
] T in injury (Table 5).
Moderate traumatic brain injury 33 5 (15.2) 11 (33.3) 17 (51.5)

Severe traumatic brain injury 33 21 (63.6)*"¢

6 (18.2)2>¢ 6 (18.2)*0°

Discussion

Note: a, Compared to control group, P < 0.01; b, Compared to mild traumatic brain injury

group, P < 0.01; ¢, Compared to moderate traumatic brain injury, P < 0.01.

Table 5. Visfatin levels among each genotype
in the case group

Genotype N Visfatin level (ug/L)
cc 29 38.12 + 2.872°
CT 33 28.44 + 2.67
T 37 21.02 +2.10

Note: a, Compared to CT genotype, P < 0.01; b, Com-
pared to TT genotype, P < 0.01.

lowed by continuous decline in 3-8 days; and
on the eighth day, it had nearly dropped to the
normal level; In moderate traumatic brain injury
group, we found that serum levels in patients
continuously increased in the beginning 1-3
days after admission, and peaked on the third
day, followed by continuous decline in 3-16
days; and on the 16 day, it had nearly dropped
to the normal level; in severe traumatic brain
injury group, we found that the serum visfatin
level in patients continuously increased in the
beginning 1-3 days after admission and peaked
on the third day, followed by continuous decline
in 3-16 days; and on the 16™ day, it was still
relatively high (Table 3).

The distribution of genotype and allele of
-1535C > T polymorphism between patients
and control subjects

As shown in Table 4, there were significant dif-
ferences in the distribution of genotype and
allele between the patents and the control sub-
jects (P < 0.05).

Relationship between visfatin gene -1535C > T
locus mutation and serum visfatin level

Through testing we found that visfatin gene
-1535C > T loci of patients had three geno-
types; patients with CC genotype mostly
belonged to the patients with severe traumatic
brain injury, and the serum visfatin levels were
higher than those in patients with CT and TT
genotypes (all P < 0.01); while the patients with
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In the present study, we
found Visfatin expres-
sion and genetic poly-
morphism was associated with traumatic brain
injury.

Infact, primarytraumaisnotnecessarilylife-thre-
atening, but most of the patient’s condition is
still very serious, mainly due to the various sec-
ondary brain diseases after traumatic brain
injury, especially the brain inflammation. After
traumatic brain injury, complement, thrombin
and fibrin degradation products can induce a
series of inflammatory reactions [13] to sus-
tainably increase the generation and the con-
centration of most inflammatory factors, thus
leading to the increased permeability of brain
cell membrane and thereby increasing the inci-
dence of cerebral edema.

Visfatin is a cytokine discovered recently, which
is mainly secreted by adipocytes. Research
confirmed that it was closely related with
inflammation and re-repair after tissue dam-
age. Especially visfatin -1535C > T locus gene,
located on chromosome 7022.17-q31.33, with
a length of 37.14 kb, including 11 exons and 10
introns. Visfatin gene -1535 polymorphism
includes three genotypes (CC, CT, and TT).
Visfatin - 1535C > T locus gene mutation may
alter the binding activity of NF1, AP1, AP2,
NF-kB and STAT transcription factors to regu-
late visfatin expression, thus affecting its bio-
logical effects [14-16]. Studies in different pop-
ulations, including a meta-analysis, suggested
that high levels of circulating visfatin are posi-
tively associated with cardiovascular disease
and inflammation [14, 16]. The pathophysiolog-
ical basis for the association between visfatin
levels and traumatic brain injury is still unclear.

This study mainly analyzed the traumatic brain
patients in the Chongging Emergency Medical
Center. We analyzed the difference in visfatin
levels between these two groups, and found
that the visfatin level in patients was higher
than that in normal individuals. Also, we found
genetic polymorphism was associated with vis-
fatin levels.

Int J Clin Exp Med 2015;8(6):9799-9804
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There were several limitations in our study.
Firstly, the sample size is relative small, which
may reduce the power in the present study.
Secondly, we only analyzed on SNP in the pres-
ent study, the relation between other SNPs and
traumatic brain injury is still unclear. Finally, in
the present study, we did not consider the
impacts of other risk factors, such as obesity,
diabetes and other cardiovascular disease,
which may result in selected bias in the present
study.

Although there were several limitations in our
study, our results indicated that both the higher
visfatin levels and CC genotype were associat-
ed with traumatic brain injury in Chinese
population.

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Ke Liu, Department
of Neurosurgery, Chongging Emergency Medical
Center; No. 1, Healthy Road, Yuzhong District,
Chongging 40014, China. Tel: +86-023-63692253;
Fax: +86-023-63692253; E-mail: keliu3303@126.
com

References

[1] Fukuhara A, Matsuda M, Nishizawa M, Segawa
K, Tanaka M, Kishimoto K. Visfatin: a protein
secreted by visceral fat that mimics the effects
of insulin. Science 2005; 307: 426-430.

[2] De Luis DA, Sagrado MG, Aller R, Conde R, lza-
ola O. Circulating visfatin in obese non-diabetic
patients in relation to cardiovascular risk fac-
tors, insulin resistance, and adipocytokines: a
contradictory piece of the puzzle. Nutrition
2010; 26: 1130-1133.

[3] Filippatos TD, Derdemezis CS, Gazi IF, Lagos K,
Kiortsis DN, Tselepis AD, Elisaf MS. Increased
plasma visfatin levels in subjects with the met-
abolic syndrome. Eur J Clin Invest 2008; 38:
71-72.

[4] Saddi-Rosa P, Oliveira CS, Giuffrida FM, Reis
AF. Visfatin, glucose metabolism and vascular
disease: a review of evidence. Diabetol Metab
Syndr 2010; 2: 21.

[5] Friebe D, Neef M, Kratzsch J, Erbs S, Dittrich K,
Garten A, Petzold-Quinque S, Bluher S, Reine-
hr T, Stumvoll M. Leucocytes are a major
source of circulating nicotinamidephosphori-
bosyltransferase (NAMPT)/pre-B cell colony
(PBEF)/visfatin linking obesity and inflamma-
tion in humans. Diabetologia 2011; 54: 1200-
1211.

9803

(6]

(10]

(11]

(12]

[13]

[14]

(15]

Filippatos TD, Tsimihodimos V, Derdemezis CS,
Gazi IF, Saougos V, Mikhailidis DP, Tselepis AD,
Elisaf MS. Increased plasma visfatin concen-
tration is a marker of an atherogenic metabolic
profile. Nutr Metab Cardiovasc Dis 2013; 23:
330-336.

Zhang K, Zhou B, Zhang P, Zhang Z, Chen P, Pu
Y, Song Y, Zhang L. Genetic variants in NAMPT
predict bladder cancer risk and prognosis in
individuals from southwest Chinese Han
group. Tumour Biol 2014; 35: 4031-40.

Belo VA, Luizon MR, Lacchini R, Miranda JA,
Lanna CM, Souza-Costa DC, Tanus-Santos JE.
The effects of NAMPT haplotypes and meta-
bolic risk factors on circulating visfatin/NAMPT
levels in childhood obesity. Int J Obes (Lond)
2015; 39: 130-5.

Saddi-Rosa P, Oliveira C, Crispim F, Giuffrida
FM, de Lima V, Vieira J, Doria A, Velho G, Reis
A. Association of circulating levels of nicotin-
amide phosphoribosyltransferase (NAMPT/
Visfatin) and of a frequent polymorphism in
the promoter of the NAMPT gene with coronary
artery disease in diabetic and non-diabetic
subjects. Cardiovasc Diabetol 2013; 12: 119.
Weng JF, Chen J, Hong WC, Luo LF, Yu W, Luo
SD. Plasma visfatin, associated with a genetic
polymorphism -1535C > T, is correlated with
C-reactive protein in Chinese Han patients with
traumatic brain injury. Peptides 2013; 40:
8-12.

Doshi H, Wiseman N, Liu J, Wang W, Welch RD,
O’Neil BJ, Zuk C, Wang X, Mika V, Szaflarski JP,
Haacke EM, Kou Z. Cerebral Hemodynamic
Changes of Mild Traumatic Brain Injury at the
Acute Stage. PLoS One 2015; 10: e0118061.
Heinrich C, Rouaux C. Inducing brain regenera-
tion from within: in vivo reprogramming of en-
dogenous somatic cells into neurons. Med Sci
(Paris) 2015; 31: 35-42.

Lozano D, Gonzales-Portillo GS, Acosta S, de la
Pena |, Tajiri N, Kaneko Y, Borlongan CV. Neu-
roinflammatory responses to traumatic brain
injury: etiology, clinical consequences, and
therapeutic opportunities. Neuropsychiatr Dis
Treat 2015; 11: 97-106.

Wang YS, Gao W, Li HF, Wang ZM, Zhu J, Zhao
H, Yan JJ, Jia EZ, Yang ZJ, Wang LS. Mechanis-
tic insights into the link between visfatin gene
C-1535T polymorphism and coronary artery
disease: an in vitro study. Mol Cell Biochem
2012; 363: 315-22.

Wang LS, Yan JJ, Tang NP, Zhu J, Wang YS,
Wang QM, Tang JJ, Wang MW, Jia EZ, Yang ZJ,
Huang J. A polymorphism in the visfatin gene
promoter is related to decreased plasma levels
of inflammatory markers in patients with coro-
nary artery disease. Mol Biol Rep 2011; 38:
819-25.

Int J Clin Exp Med 2015;8(6):9799-9804


mailto:keliu3303@126.com
mailto:keliu3303@126.com

Visfatin and traumatic brain injury

[16] Yan JJ, Tang NP, Tang JJ, Jia EZ, Wang MW, sociated with decreased risk of coronary artery
Wang QM, Zhu J, Yang ZJ, Wang LS, Huang J. disease in a Chinese population. Clin Chim
Genetic variant in visfatin gene promoter is as- Acta 2010; 411: 26-30.

9804 Int J Clin Exp Med 2015;8(6):9799-9804



