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1. Introduction
Hypertension is an important health problem that many 
people face at some point in their lives. Its prevalence differs 
based on geographic, cultural, demographic, nutritional, 
and genetic factors, and it is one of the most important 
health problems in developed countries. Hypertension has 
been accepted as one of the most important modifiable 
risk factors contributing to an increased risk of coronary 
artery disease and it can also damage the structure and 
function of organs when it is not controlled well (1,2).

The endothelium is a dynamic organ with a complex 
structure that can secrete and synthesize vasodilator and 
vasoconstrictor substances in response to environmental 
stimulation. In endothelial dysfunction, the balance of 
vasoactive substances is damaged and complications occur 
with the vascular structure and function (3). Consequently, 
by causing an increase in vascular resistance and damage, 

endothelial dysfunction has an important role in vascular 
pathogenesis, which is responsible for hypertension (4). 

Visfatin, a recently discovered type of adipokine, 
sustains vascular dysfunction by causing vascular smooth 
muscle inflammation in some metabolic diseases (5). 
A relationship has been shown between the classic 
cardiovascular disease risk factors (cholesterol, smoking, 
hypertension, diabetes mellitus, and obesity) and increased 
visfatin levels (6).

Although paradoxical results have been obtained from 
research on the treatment of endothelial dysfunction 
with antihypertensive drugs, many studies have reported 
important improvements in endothelial function with 
antihypertensive treatment in hypertensive individuals (4). 
As a result, the decision to use drugs for antihypertensive 
treatment, thus bringing about a decrease in blood pressure 
and an improved efficiency of endothelial functions, is a 
rational approach.

Aim: In this study, the curative effect of valsartan on hypertension based on its effect on visfatin levels and lipid profiles was investigated. 

Materials and methods: Forty patients aged 38–60 with hypertension were included in the study. In order to determine initial visfatin 
levels and lipid profiles, blood samples were taken from the patients and all were started on 80-mg valsartan tablets. All patients were 
monitored for 12 weeks.

Results: By using multivariate regression analysis, it was determined that visfatin levels affected systolic blood pressure (SBP) (P = 
0.012, beta; –0.43, 95% CI: –0.092 to –0.012). After the patients received the valsartan treatment for 12 weeks, a significant increase in 
visfatin levels was observed (pre- and posttreatment, respectively: 0.42 ± 0.22 ng/mL and 0.71 ± 0.36 ng/mL, P < 0.001). When the lipid 
profile changes of patients were examined, only low-density lipoprotein (LDL) levels showed a statistically significant change (pre- and 
posttreatment, respectively: 150.32 ± 13.22 mg/dL and 143.82 ± 7.53 mg/dL, P = 0.008).

Conclusion: In this study, it was found that visfatin levels affected SBP in newly diagnosed hypertensive patients and valsartan treatment 
increased visfatin levels. In addition, the use of valsartan reduced LDL levels. 
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This research study was mainly concerned with 
observing the changes in serum visfatin levels as a result 
of valsartan treatment in newly diagnosed hypertensive 
patients. Moreover, the effects of valsartan treatment on 
lipid profiles were observed.

2. Materials and methods
2.1. Study population
Forty patients newly diagnosed with hypertension stage 
1 (according to the Seventh Report of the Joint National 
Committee on Prevention, Detection, Evaluation, and 
Treatment of High Blood Pressure), who visited the 
Gülhane Military Medical Faculty Internal Medicine 
Outpatient Clinic between January 2010 and July 2010 and 
had not previously used any antihypertensive treatment, 
were included in this study. Patients with a history of 
secondary hypertension, renal dysfunction, diabetes, acute 
infection, polycystic ovary syndrome, preeclampsia, or 
other systemic illnesses were excluded. After the patients 
were diagnosed with hypertension, blood was drawn for 
fasting blood glucose (FBG), high-density lipoprotein 
(HDL), low-density lipoprotein (LDL), total cholesterol 
(TC), triglyceride (TG), and serum visfatin levels. This 
research received approval from the Pharmaceutical Ethics 
Committee.
2.2. Drug administration
All patients were given a daily dose of 80 mg of valsartan 
orally and their adaptation to the treatment was monitored. 
The dose of valsartan was increased to 160 mg if needed. 
The patients were observed for 12 weeks; at the end of this 
period the observed parameters were measured again and 
changes were noted.
2.3. Determination of visfatin levels
Visfatin levels were measured from sera separated by 
centrifugation (10 min at 4000 rpm) from whole venous 
blood drawn in the morning after overnight fasting. Serum 
samples were kept at –80 °C until the measurements were 
performed and visfatin measurements were done at the 
same time for all the samples. The measurement of visfatin 
levels was done using the immunoassay method with a 
human quantitative visfatin enzyme immunoassay kit and 
a Bio-Tek reader.
2.4. Statistical analysis
Statistical evaluations of data were done using SPSS 15.0 
with the help of a microchip. The differences between 
the groups were analyzed according to group numbers 
and data distribution with Student’s t-test or the Mann–
Whitney U test. Multivariate regression analysis was done 
for determining the relationship between visfatin levels 
and biochemical parameters. The data were calculated as 
mean ± standard deviation, median (min–max), beta, and 
95% confidence interval (CI). P values less than 0.05 were 
accepted as valid in all the tests.

3. Results
Forty newly diagnosed hypertensive patients, 14 males 
(35%) and 26 females (65%), were included in the study. 
The sociodemographic characteristics and visfatin levels 
of the patients according to sex are shown in Table 1. 
There were no statistical differences observed in terms 
of height, weight, age, body mass index (BMI), systolic 
blood pressure (SBP), diastolic blood pressure (DBP), and 
visfatin levels (P > 0.05 for all parameters) based on sex. 

Visfatin levels affected SBP according to the 
multivariate regression analysis (P = 0.012, beta: –0.43, 
95% CI: –0.092 to –0.012). A similar effect was not found 
for DBP, FBG, TC, HDL, or LDL levels, or for BMI (P > 
0.05 for all parameters) (Table 2).

The blood pressure, visfatin, and lipid profile values 
of the patients who were given valsartan treatment from 
the time of diagnosis and after treatment are shown in 
Table 3. Visfatin levels were elevated in patients who used 
valsartan (pre- and posttreatment, respectively: 0.42 ± 0.22 
ng/mL and 0.71 ± 0.36 ng/mL, P < 0.001). A meaningful 
decrease was determined for LDL level when the effects 
of valsartan treatment were observed on the lipid profile 
(pre- and posttreatment, respectively: 150.32 ± 13.22 mg/
dL and 143.82 ± 7.53 mg/dL, P = 0.008). However, there 
were no similar findings for the levels of HDL, TC, and 
TG (P > 0.05 for all parameters). As expected, there were 
meaningful decreases in SBP and DBP after the valsartan 
treatment (P < 0.001 for each parameter) (Table 3).

4. Discussion
In this study, visfatin levels affected SBP in newly 
diagnosed hypertensive patients and valsartan treatment 
increased visfatin levels. In addition, the use of valsartan 
reduced LDL levels. 

Currently, the topic of adipose tissue that works like 
an endocrine organ by secreting bioactive substances 
has drawn the attention of scientists. These substances 
whose origins are in adipose tissue take a part in energy 
hemostasis and inflammation. Visfatin, which is one of 
these substances, also plays a role in vascular damage and 
endothelial dysfunction (7). Visfatin was investigated in 
many cardiovascular diseases; visfatin levels were found 
to be low in some and high in others. We observed that 
visfatin levels in this study were similar to the levels seen 
linked to cardiovascular disease (8–11).

Although visfatin is generally produced from visceral 
fat tissue and its high circulation levels are related to 
obesity, there is some doubt about whether the criteria that 
evaluate obesity have been emphasized (9). Even though 
Chen et al. found a positive relationship between visfatin 
levels and waist-to-hip ratio, they did not confirm a similar 
relationship for visfatin and BMI (12). In other studies, no 
relationship was shown between visfatin and waist-to-hip 
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Table 1. Sociodemographic characteristics, SBP, DBP, and visfatin levels of patients participating in the study.

Parameters Number Average P

Height, cm 

NS a
         Women 26 166.88 ± 3.31

         Men 14 168.85 ± 2.87

         Women and men 40 167.10 ± 6.48

Weight, kg

NS a
         Women 26 72.57 ± 3.46

         Men 14 74.14 ± 3.05

         Women and men 40 73.20 ± 6.35

Age, years

NS b
         Women 26 47 (38–58)

         Men 14 48 (43–60)

         Women and men 40 48 (38–60)

BMI, kg/m2

NS a
         Women 26 26.08 ± 1.51

         Men 14 26.01 ± 1.08

         Women and men 40 26.06 ± 2.15

SBP, mmHg

NS a
         Women 26 149.40 ± 3.62

         Men 14 149.80 ± 3.85

         Women and men 40 149.55 ± 3.67

DBP, mmHg

NS a
         Women 26 93.40 ± 3.45

         Men 14 93.87 ± 2.53

         Women and men 40 93.57 ± 3.11

Visfatin, ng/mL

NS a
         Women 26 0.41 ± 0.15

         Men 14 0.44 ± 0.29

         Women and men 40 0.42 ± 0.22

Data are presented as mean ± standard deviation for the parametric tests and median (min–max) value for the 
nonparametric tests and numbers. NS = nonsignificant, a = unpaired Student’s t-test, b = Mann–Whitney U test, 
and BMI = body mass index. There were no differences in the sociodemographic properties of the patients based 
on sex.
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ratio or BMI (9,13,14). In the studies by Berndt et al. and 
Taskesen et al., a relationship was found between plasma 
visfatin levels and BMI (15,16); however, in this study a 
relationship was not found between plasma visfatin levels 
and BMI. 

In their study, Saddi-Rosa et al. determined that 
variations in the visfatin gene might affect glucose, 
lipid, and other metabolic and vascular events and can 
cause changes in visfatin levels (17). No relationship 
between visfatin levels and TC, HDL, LDL, or TG 
was determined in the study by Kadoglou et al. with 
coronary artery patients or the study by Dogru et al. with 
newly diagnosed young hypertensive patients without 
complications (9,18,19). Some studies showed that there 
is a strong relationship between visfatin levels and lipid 
parameters (20,21). In this study, a relationship between 
visfatin levels and lipid profile was not determined. For 
this reason, our study is similar to those of Kadoglou et 
al. and Dogru et al.

In this study, visfatin levels affected only SBP, regardless 
of other parameters. It is interesting that a similar effect on 
DBP was not detected.

Although there are currently many drugs affecting 
a multitude of different mechanisms in hypertension 
treatment, hypertension still retains its importance as a 
serious societal health problem. Antihypertensive drugs not 
only reduce blood pressure but also have a role in metabolic 
movements. This study observed the effects of valsartan, 
a type of AT-II receptor blocker (ARB), on visfatin levels 
as a new marker of vascular damage physiopathology. 
Storka et al. showed that the use of ARBs, angiotensin-
converting enzyme inhibitors, and rosiglitazone increases 
the visfatin levels of patients with type 2 diabetes mellitus 
(22). In their research done on hypertensive patients with 
metabolic syndrome, Saraç et al. found that telmisartan 
decreases and valsartan increases visfatin levels, but these 
changes were not statistically significant (23). However, in 
this study we confirmed that valsartan treatment increases 

Table 2. Multivariate regression analysis between visfatin levels and SBP, DBP, FBG, TG, TC, HDL, LDL, and BMI.

SBP DBP FBG TG TC HDL LDL BMI

Visfatin

P 0.012 NS NS NS NS NS NS NS

beta –0.43 0.04 –0.07 –0.26 0.11 0.09 –0.15 0.03

95% CI –0.092 to 
–0.012

–0.042 to 
0.054

–0.025 to 
0.016

–0.003 to 
0.001

–0.005 to 
0.008

–0.014 to 
0.024

–0.009 to 
0.005

–0.042 to 
0.05

SBP = systolic blood pressure, DBP = diastolic blood pressure, FBG = fasting blood glucose, HDL= high density lipoprotein, LDL = low 
density lipoprotein, BMI = body mass index, and NS = nonsignificant (P > 0.05). Visfatin levels only affected SBP. 

Table 3. Changes in SBP, DBP, lipid profile, and visfatin levels with valsartan treatment.

Parameters At diagnosis At 12th week P

TC, mg/dL 195.20 ± 10.42 191.50 ± 12.99 NS a

LDL,  mg/dL 150.32 ± 13.22 143.82 ± 7.53 0.008 a

HDL, mg/dL 40.37 ± 3.11 40.22 ± 3.10 NS a

TG, mg/dL 186.52 ± 11.22 179.42 ± 20.58 NS a

SBP, mmHg 147.78 ± 1.27 124.80 ± 4.54 < 0.001 a

DBP, mmHg 96.20 ± 1.38 83.30 ± 2.04 < 0.001 a

Visfatin, ng/mL 0.42 ± 0.22 0.71 ± 0.36 < 0.001 a

Data are presented as mean ± standard deviation for the parametric tests. NS = nonsignificant (P > 0.05), a = 
paired Student’s t-test, TC = total cholesterol, LDL = low density lipoprotein, HDL = high density lipoprotein, 
TG = triglyceride, SBP = systolic blood pressure, and DBP = diastolic blood pressure. LDL, SBP, DBP, and 
visfatin levels were significantly changed by the valsartan treatment.
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visfatin levels. ARBs show their effects on visfatin secretion 
via binding to peroxisome proliferator-activated receptor 
gamma (PPAR) receptors with agonistic interaction. 
Therefore, visfatin levels increase via a PPAR-dependent 
pathway (22). The demonstrated effect of valsartan on 
visfatin levels is coherent with the literature.

Hypertension is not only a marker of cardiovascular 
damage but also a traditional risk factor for atherosclerosis 
related to age, sex, obesity, smoking, diabetes mellitus, and 
dyslipidemia. Antihypertensive drugs show their effects 
on the cardiovascular system not only by decreasing 
blood pressure but also by reducing metabolic diseases 
like hyperlipidemia. The use of high doses of diuretics and 
beta-blockers causes an increase in TC and TG levels and 
a decrease in HDL levels (24,25). Despite the studies that 
show losartan stays metabolically neutral from ARBs, some 
research shows that it provides healing for the lipoprotein 
profile (26,27). A definitive determination has not yet been 
made regarding the effects of ARBs on lipid metabolism. 
Therefore, this study’s purpose was to research the effect 
of valsartan, an ARB, on the lipid profile. Trenkwalder et 
al. showed that candesartan, another ARB, had no effect 
on lipid profile in patients with type 2 diabetes mellitus 
or mild hypertension (28). However, some positive results 
were found in research on the effects on losartan on lipid 
profile (27,29,30). In the broad study by Kyvelou et al. 
that researched the effect of ARBs on the lipid profiles of 
untreated patients with no complications, patients that 
received candesartan had a decrease in total cholesterol 
and LDL levels, but the patients that received losartan and 
valsartan only had a decrease in triglyceride levels (31). In 

the research by Hanefeld et al. on the effect of valsartan 
treatment on lipid profile in mildly or severely hypertensive 
patients, it was noted that valsartan decreased TC and LDL 
levels but did not cause any changes in HDL or triglyceride 
levels (32). According to Barutçuoğlu et al., telmisartan 
therapy, acting as a partial PPARγ agonist, did not affect 
serum TC, TG, HDL, or LDL concentrations (33). In 
this study, a meaningful decrease was observed only in 
LDL levels. When the results of this study are compared 
to other research done on hypertensive patients who 
received the same drug therapy, similar decreases were 
observed. It should not be overlooked that ARB usage 
with hypertensive patients generally causes healing in the 
lipid profile, and so especially for patients with metabolic 
syndrome, it is a good alternative therapy. 

In this study, no side effects were observed in the 
patients who received valsartan therapy, and it was well 
tolerated. Previous research has shown that valsartan 
can be tolerated well and used safely, and it is similar to a 
placebo in terms of side effects (27,34). Our study shows 
similar findings with earlier studies that were done to 
determine side effects.

We think that when this study is done with a 
randomized control and over a longer period, it will be 
more useful in terms of evaluating the effects of valsartan 
on visfatin levels over the long term.

Visfatin, an adipokine, has a role in endothelial 
dysfunction and increases with valsartan therapy. It is 
noted that valsartan can provide effective blood pressure 
control and have positive effects on lipid profiles as well as 
being well tolerated in terms of side effects.
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