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Abstract 
 

Introduction: Visfatin is predominantly secreted from visceral adipose tissue and mimics 
the effect of insulin by binding to insulin receptors. The purpose of the present research is 
to examine the effect of glucose intake on plasma visfatin concentration following an 
aerobic exercise session. 

Methods: In a quasi-experimental study, 16 male non-athlete students (21.91±2.31 yrs., 
77.53±8.93 kg, 1.768±0.07 cm, 24.31±2.07 kg/m2) were randomly divided into water 
and glucose groups. Blood samples were collected at five stages: before exercise, 
immediately after exercise, and 30, 60, and 90 minutes after exercise. The subjects were 
instructed to perform a 45-minute aerobic exercise (a 10-min warm-up, followed by a 1-
mile running at maximum speed with 3-minute rests between bouts). Immediately after 
the second blood sampling, sugary liquids (1.5g glucose for each kg body weight) and 
water (similar volume) were administered. The data was analyzed using repeated 
measures ANOVA and LSD test at P<0.05. 

Results: Plasma visfatin levels increased immediately after exercise, but the increase was 
not significant. At the following times (30, 60, and 90 minutes after exercise), plasma 
visfatin levels decreased in both groups, but the decrease was not significant. Significant 
difference was observed in the visfatin levels of the glucose group at 60 and 90 minutes 
after exercise compared to immediately after exercise. The plasma glucose level of the 
glucose group was significantly lower than the water group. Significant increase in plasma 
insulin was observed by glucose intake at 30 and 60 minutes after exercise. Although at 
90 minutes after exercise the plasma insulin level of the glucose group was higher than 
that of the water group, but the difference was not significant. 

Conclusion: According to the findings, changes made in visfatin levels following acute 
exercise and glucose intake is not significant. So, probably visfatin has no role in 
improving the acute exercise-induced metabolic status and glucose intake in healthy 
subjects. 
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Introduction: 

Visfatin is a newly discovered adipocytokine 
that consists of 491 amino acids. It is predominantly 
secreted from visceral adipose tissue and mimics the 
effect of insulin by binding to insulin receptors 
(1,2). Visfatin is also expressed by the liver, heart, 
and skeletal muscle (3,4). Visfatin can play two 
important roles: autocrine/paracrine function that 
facilitates differentiation and fat deposition on 
visceral adipose tissue, and an endocrine function 
that modulates insulin sensitivity in peripheral 
organs (5). Therefore, visfatin can facilitate glucose 
control by increasing glucose uptake. It also 
prevents glucose secretion from liver cells (6).  

Evidence shows that aerobic exercise reduces 
visceral adipose tissue. Exercise also has a positive 
effect on the visfatin concentration of patients with 
type 1 and 2 diabetes mellitus (7,8) and obese 
women. Aerobic exercise, which results in weight 
loss, decreases plasma visfatin and insulin resistance 
in obese female adolescents (9). Visfatin regulation 
is a complex issue and there are conflicting results 
about the effect of exercise on visfatin concentration 
(9,10). Studies have mostly reported a significant 
decrease in plasma visfatin concentration following 
exercise (11), but the effect of exercise on 
circulating adipocytokines is not well-established 
(8). Control mechanisms of regulating visfatin are 
not still clearly known (1). When delivered to 
diabetic mice, visfatin improved insulin sensitivity 
in vivo and resulted in decreased glucose and 
insulin levels (1).  

It seems that visfatin release is a nutrient sensor 
of adipocytes. Many studies have been conducted 
on the effects of exercise on visfatin response (12-
15), but the acute effects of hyperglycemia in 
healthy subjects along with exercise has received 
little attention. Therefore, the effect of stimulation 
of insulin receptors following an exercise with 
glucose consumption on plasma visfatin, insulin, 
and glucose response is not clearly known. 
Therefore, the present research aims to investigate 
this issue. 
 

Methods: 

In this quasi-experimental study, 16 male, non-
athlete student of Amol city voluntarily participated 

in the research after becoming familiar with the 
aims and procedure of the study and completing a 
consent form. According to the invitation to 
participate in the test 50 people announced. The 
number of tests based on medical criteria and 
conditions of the study (students who had no 
behavioral disorders and hormonal therapy, they 
were not under drug treatment and supplements, 
they had no a history of hematological diseases and 
diseases that affect the biochemical factors and also 
they were not smokers) invited 20 people. Finally, 
among the students attending these conditions, 
based on body weight and BMI matched and 16 
subjects were randomly divided into glucose and 
water groups. 

The subjects were instructed to avoid any high-
intensity exercise or recreational sports for at least 
one week before the study. After a 10-minute 
warm-up (slow gait and stretching exercises), the 
subjects performed an aerobic exercise consisting of 
running at maximum speed for a mile with 3-
minute rests between bouts. The entire exercise 
session lasted for 45 minutes. The research started 
at 8 A.M. and ended at 11:45 A.M. At 4 A.M. on 
the day of the test, the subjects had a light breakfast 
(250 ml pasteurized milk with 1% fat, 50 g biscuits, 
and 20 g date) including 300 calories (51.6 g sugar, 
12g protein, and 5g fat). The food was analyzed 
using the USDA National Nutrient Database for 
Standard Reference.  

The 8 cc blood was collected from the basilic 
vein, with subjects at seated position, at five 
intervals: 5 minutes before exercise, immediately 
after exercise, and 30, 60, and 90 minutes after 
exercise (stages 1-5) using Venoject. The blood 
samples were kept at -80˚C temperature. Visfatin 
response was measured using Elisa Assay Kit (0.07 
ng/ml sensitivity, Belmonte Inc.). D (+)-glucose 
monohydrate (dextrose), D (-)-fructose, and sucrose 
were purchased from Merck KGaA, Darmstadt, 
Germany.  

The subjects in the experimental group received 
1.5 g glucose per kg body weight. Also, the 
subjects in the control group received.3.5 ml water 
per kg body weight immediately after exercise.  

All data have been expressed as mean±SD. 
Statistical analysis was performed using a 
commercial software package (SPSS version 22.0 
for Windows). After testing the normal distribution 
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of the data, repeated measures analysis of variance 
was applied to examine between-group and within-
group differences. The effect of time on between-
group differences was also accounted for. If the 
effect of time was significant, repeated measures 
ANOVA would be applied for examining 
differences of each group at a given time. 
Independent t-test was applied for testing between-
group differences. Differences were considered 
statistically significant at P<0.05. 
 

Results: 

The personal characteristics of the subjects are 
provided in Table 1. The data shows that there is no 
significant difference between the subjects in 
anthropometric parameters. 

 
Table 1. Personal characteristics of the subjects 

 Water group (n=8) Glocuse group (n=8) 

Age (yr) 21.5±1.6 22.33±2.94 
Height (cm) 176.42±7.71 180.42±8.1 
Weight (kg) 75.82±9.99 79.25±8.28 
BMI (kg.m-2) 24.27±2.43 24.36±1.87 

Based on the results of repeated measures 
ANOVA, the effect of time on visfatin changes was 

significant (F=10.806; P=0.004). However, 
group-time interaction was not significant 
(F=0.027; P=0.998) (Table 2).  

The results showed significant differences in 
water and glucose groups only at 60 and 90 minutes 
after exercise compared to before exercise. 

The results of repeated measures ANOVA 
showed that glucose changes of the groups were not 
significant over time (F=2.527; P=0.134). 
However, group-time interaction was significant 
(F=6.943; P=0.014). The effect of group was also 
not significant (F=0.874; P=0.372) (Table 3). 

Due to the significance of group-time 
interaction, repeated measures ANOVA was used 
to examine differences between the groups at 
different stages of the test. The results showed 
significant differences in glucose levels of the 
glucose group at stage 3 compared to stage 2, and 
at stage 5 compared to stages 3 and 4. Meanwhile, 
between-group comparisons suggest significantly 
lower glucose levels in the glucose group at 90 
minutes after exercise (stage 5). Therefore, it can be 
concluded that glucose intake significantly reduced 
plasma glucose of the subjects. 

 
 

 

 
Table 2. Visfatin (ng/ml) in groups 

Stage 

Group 

Stage 1 

Mean±Sd 

Stage 2 

Mean±Sd 

Stage 3 

Mean±Sd 

Stage 4 

Mean±Sd 

Stage 5 

Mean±Sd 

Water 24.254±4.378 32.172±3.135 28.658±7.981 
20.869±5.475 

bP=0.015 

9.853±2.125 

aP=0.000,bP=0.030 

Glocuse 24.901±5.429 31.729±2.769 30.303±6.768 
21.204±6.682 

aP=0.015,bP=0.036 

9.048±1.984 

aP=0.008,bP=0.034 
a: difference from stage 2        b: difference from stage 3 

 
 

Table 3. Glocuse in groups 

Stage 

Group 

Stage 1 

Mean±Sd 

Stage 2 

Mean±Sd 

Stage 3 

Mean±Sd 

Stage 4 

Mean±Sd 

Stage 5 

Mean±Sd 

Water 90.333±5.252 94.746±4.606 81.046±5.301 
83.122±5.146 

 
86.308±4.058 

 

Glocuse 86.500±5.769 80.669±3.975 
112.373±4.914 

aP=0.002,bP=0.002 
92.887±4.699 

 

77.789±4.957 
aP=0.012,bP=0.004 

cP=0.012 
a: difference from stage 2        b: difference from stage 3               c: difference from water stage 

 



Mandana Gholami, et al                           The Effect of Glucose Intake on Visfatin Response Following Aerobic Exercise 

Hormozgan Medical Journal, Vol 20, No.6, Feb-Mar 2017 327 

Table 4. Insulin in groups 

Stage 

Group 

Stage 1 

Mean±Sd 

Stage 2 

Mean±Sd 

Stage 3 

Mean±Sd 

Stage 4 

Mean±Sd 

Stage 5 

Mean±Sd 

Water 
9.033±1.801 7.210±1.537 6.573±3.250 5.531±5.983 

 

5.530±6.422 

aP=0.0302 

Glocuse 

9.785±2.106 7.182±1.883 33.540±3.886 

aP=0.004,bP=0.005, 

cP=0.000 

34.139±6.153 

aP=0.024,bP=0.019, 

cP=0.018 

27.264±5.332 

 

a: difference from stage 2        b: difference from stage 3               c: difference from water stage 
 
The results of repeated measures ANOVA 

showed that the effect of time on insulin changes 
was significant (F=12.178; P=0.003). Group-time 
interaction was also significant (F=14.597; 
P=0.002). Moreover, the group effect was also 
significant (F=17.447; P=0.002) (Table 4).  

Given the significance of group-time interaction, 
repeated measures ANOVA was applied to 
examine differences of the groups at stages 1 to 5. 
The results indicated significant changes in the 
insulin levels of the water group at stages 4 and 5 
compared to stage 1 (P=0.026; P=0.030), while 
in the glucose group significant changes were 
observed at stages 3 and 4 compared to stages 1 and 
2. Between-group comparisons revealed 
significantly higher insulin levels in the glucose 
group at stages 3 and 4 (P=0.000; P=0.018). 
Therefore, it can be concluded that glucose intake 
led to significant increase in insulin levels of the 
subjects. 
 
Conclusion: 

Visfatin was first identified as an adipokine that 
is exclusively secreted from visceral adipose tissue 
(16). However, research has shown that visfatin is 
also expressed by the liver, heart, and skeletal 
muscle (3,4). The present research showed glucose 
intake after an aerobic exercise session has no 
immediate effect on plasma visfatin concentration. 
However, plasma visfatin levels decreased at 30, 
60, and 90 minutes after exercise. Only there is a 
study about the effects of acute exercise on visfatin 
concentration. Consistent with the results of this 
study Ghanbari et al. (17) showed a significant 
increase in plasma visfatin, insulin, and glucose 
concentrations immediately after the exercise 
session. Also, they showed that at 45 min of after 
the exercise session, visfatin levels decreased. In the 
current study visfatin immediately after exercise 

compared with 60 and 90 minutes after training 
increased. The elevation in plasma visfatin, together 
with increased plasma glucose and insulin 
concentrations immediately after exercise, may 
sensitize tissues for post exercise glucose uptake and 
glycogen restoration. The mechanisms of visfatin 
regulation are still unknown, but some researchers 
are looking for changes in visfatin concentration as 
a result of changes in insulin and glucose levels 
(18). Hyperglycemia may increase circulating 
visfatin concentration. Glucose signaling for visfatin 
release in adipocytes involves the PI3-kinase/AKT 
pathway (19). Since the insulin-mimetic function of 
visfatin may be a part of glucose homeostasis, 
visfatin concentration can be affected by glucose or 
insulin levels in human blood. In the present 
research, however, glucose intake did not have a 
significant effect on post-exercise visfatin levels. 
Haider et al. showed that visfatin release from 
adipocytes in response to hyperglycemia depends 
on glucose levels and can be suppressed by 
injection of insulin (19).  

On the other hand, some studies have reported 
decreased visfatin fallowing long period of training 
(20-22). This difference in findings may be due to 
different exercise protocols, models of human 
samples in contrast to animal, study samples of 
healthy and diseased conditions and the methods of 
measurement vary. Due to inconsistencies in the 
field of impact of exercise as well as little 
researches exercise on visfatin, is not well known 
the exact mechanism of the effect of exercise on 
visfatin. Also, it is likely that changes in plasma 
visfatin regardless of the tissue expression of a 
number of factors influenced the increase or 
decrease in blood glucose, insulin, changes in body 
composition, intensity and duration of exercise and 
calorie restriction factors are considered.  
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The results of the present study showed that 
plasma insulin levels significantly increased by 
glucose intake at 30 and 60 minutes after exercise. 
Although at 90 minutes after exercise the plasma 
insulin level of the glucose group was higher than 
that of the water group, but the difference was not 
significant. It has been shown that insulin does not 
affect visfatin synthesis in adipocytes, and no 
significant difference has been observed in the 
serum visfatin levels of diabetic patients and those 
who injected insulin or received hypoglycemic 
agents (23,24). In addition, the effect of insulin-
sensitizing agents on serum visfatin has not yet been 
confirmed (25,26). Fukuhara et al. have reported 
that visfatin exerts insulin- mimetic actions in 
cultured cells and lowers plasma glucose levels in 
mice (1). Choi et al. showed that exercise training 
with weight loss induced a significant reduction of 
plasma visfatin in healthy subjects (20). In general, 
the effect of exercise on adipokines differs with 
respect to the intensity and duration of exercise as 
well as changes in body composition. There is 
especially considerable disagreement regarding the 
effect of exercise on circulating adipokines. 
Inconsistencies may be related to differences in the 
type, intensity, and duration of exercises as well as 
the number of repetitions (27). Research has shown 
that aerobic exercise followed by weight loss can 
decrease plasma visfatin levels (9). Moreover, 
higher levels of visfatin have been observed in 
patients with inflammatory bowel disease and 
visfatin may have proinflammatory properties (28). 

Temporary increase in the concentration of 
visfatin after exercise may be due to the 
proinflammatory effect of this adipokine. Studies 
have often reported significant decrease in plasma 
visfatin levels after exercise (11). There is enough 
evidence that visfatin is expressed by macrophages, 
is filtered in adipose tissue, and is released in 
response to inflammatory signals (29,30).  

Also, the plasma glucose level of the glucose 
group was significantly lower than the water group. 
Harasim et al. showed that in vitro exposure to 
visfatin/eNAMPT increases skeletal muscle glucose 
transport (31). The inconsistency is apparently due 
to increased insulin release as a result of glucose 
intake that reduced plasma glucose. On the other 
hand, Harasim et al. argued that visfatin/eNAMPT 
plays a rather limited role in regulating skeletal 

muscle glucose transport and fatty acids metabolism 
(31). Moreover, this study showed that visfatin 
stimulates higher glucose transport in glycolytic 
skeletal muscles (31). It is also possible that glucose 
transport is affected not only by GLUT-4 
translocation to the plasma membrane, but also by 
the intrinsic activity of GLUT-4 (32). Moderate 
visfatin levels (as compared to insulin stimulation) 
may have adipokine effects in the skeletal muscle 
glucose transport (31). It has also been shown that 
visfatin cannot be considered a direct activator of 
insulin signaling in human fat cells (33). This means 
that visfatin plays little role in regulating glucose 
transport across myocytes (and fat cells) (31). 

Although in this study, factors such as limited 
samples size could have affected the results. 
Therefore, conduction of further studies with a 
greater sample size and more precise control over 
limitations on the same statistical population is 
recommended to achieve more complete results. In 
addition to these, the duration and volume exercise 
effective indicators that more accurate 
understanding of the details require further 
research. 

In conclusion, According to the findings, 
changes made in visfatin levels following acute 
exercise and glucose intake is not significant. So, 
probably visfatin has no role in improving the acute 
exercise-induced metabolic status and glucose 
intake in healthy subjects. Finally, according to the 
results suggest that in future studies investigate the 
effect of aerobic exercise training and glucose 
intake on changes in levels Plasma visfatin and 
Visfatin response to acute exercise in individuals 
and different groups 
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