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ABSTRACT

Visfatin produced by adipose tissue, skeletal neydoler and has insulin-mimetic actions. The stgdshows,
regular exercise enhances insulin sensitivity. Beeathe physiologic role of visfatin in exhaustiegobic exercise
responses are still unclear; The purpose of thislgtthe effect of exhaustive aerobic exercise spaeses of serum
visfatin and insulin resistance in overweight madiged men trained.Eight healthy trained (age, 8%069 years;
Weight 78.9246.93 kg; height 170+7.34 cm; Vg 42.17+£7.30 ml.kg-1.min-1 and body mass index 26.(3®
kg/nf); volunteers participated in the current studyuShsubjects completed an informed consent formhaadth
history questionnaire.The Exercise protocol incldideas Bulk test. Venous blood samples were cotidméore,
immediately after exercise to assess serum visfésting glucose and insulin resistance responBeda were
analyzed by the Paired t-test and independenst:Tire results show that serum visfatin signifiGganteased after
exhaustive exercise (Pre 8.61#0.61 vs Post 10.%#1P=0.031); while it remained unchanged in ingsuli
resistance (Pre 1.1940.36 vs Post 1.1040.41; P=0.58herefore, promotion in physical activity lewsluld be an
effective way to increase visfatin and decreasevesight in middle-aged men trained.
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INTRODUCTION

Today obesity and overweight is one of importaistdes of mortality and chronic and fatal diseas@isesity and
overweight is defined as excessive accumulatiofatoin the body. Fat tissue in addition to the ag@r and release
of triglycerides can secrets many proteins whichséh proteins have role in cholesterol metabolismmune
systemactions, regulation of energy cost, insutinacand nutrition [1].Also fat tissue in additido storage of
fathas important role in homeostasis of wholebodyaa active tissue by secretion ofvarious hormahes
calledAdipocytokine. Adipokines have role in thepinjogical and pathophysiological routes by several
mechanisms and in practice they could have pre®ct predisposing role in getting people to chratiseases [2,
3]. Visfatin is one of the Adipokines that mosthcseted by visceral fat tissue and its gene exjpressd plasmatic
levels reduces in obese humans.Furthermore, inogeasoncentrations of visfatin were independentlyd a
significantly associatedwith type 2 diabetes [4kTimetabolic effects ofvisfatin are apparently mitiabythe
binding to andactivation of the insulin recepto}. [Bdeed, visfatin has an insulin-like functiondaimsulin-mimetic
effect of visfatin is dependent on its binding be insulin receptor resulting in its tyrosine phuosylation as well
as phosphorylation of insulin receptor substraserd -2 leading to enhanced glucose uptake in gitin vivo [5,
6]. Previous studies suggested that visfatin is ealiator of glucose homeostasis with a potentiald&iietic
effect.Exercise is a metabolic and neuroendocriressor that mobilizes lipids for energy and isoanerstone
treatment for obesity and diabetes [7, 8]. Exereils® stimulates the secretion of proteins andkiyés from
adipose tissues, including leptin, adiponectin muerleukins, all of which play an important roke metabolism [9,
10].
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Exercise as the most important part of weight lmsgyrams has a profound effect on nutrient balamzkinsulin

sensitivity [8, 9]. O’Leary et al reported that vetions in visceral adipose tissue after aerobier@se training
results in glucose metabolism and is associate thé reversal of insulin resistance in older obaea and women
(9). Previous acute exercise studies have exanthadges in plasma visfatin responses after a sexglecise bout
[11, 12]. For example, Shekholeslami et al., (20&pprted in our previous investigation that serisfiatin levels

were reduced significantly following moderate exsecfor 30-min in nine healthy male subjects [1@hanbari-

Niaki et al. (2010) reported that high-intensityispexercise resulted in increased plasma visfatiels. But, there
are limited and controversial data regarding impdacthronic exercise training on plasma visfatifi][1

However, studies examining the effects of exeroisecirculating visfatin are limited [13, 14].Somdies have
reported decrease[12] or increase [11] in visfiirels after acuteexercise.To our knowledge, ndistuhave yet
investigated the effect of exhaustive aerobic azeron serum visfatin concentrations. For this gaabe purpose
of this study was to effect of exhaustive aerobiereise on responses of serum visfatin and ingelaistance in
overweight middle-aged men trained.

MATERIALS AND METHODS

Subjects

We used a sample size consisting of 12 subjedisctor in the subjects who would be dropped from d@halysis.
The subjects were overweight middle-aged men tdaageed 40—60 years, who had >25% body fat, andiseer at
the Guilan University fitness center in Iran. HoweV2 subject from was excluded because they ateodly part
of the exercise program, and 2 subject from watuderd because he did not participate in the testigcted at the
end of the study. Thus, 8 subjects completed tiee @nd post-study assessments. All the subjetisitted a
written consent form, and all the study procedwrese approved by the Human Care and Use Commiftéieeo
Society of Sport Research Institute at Guilan Ursiitg. The characteristics of the subjects are shiowlable 1.

Table 1: Characteristics of the subjects (Mean £ SPp

Variables Age, years | Height,cm | Weight, kg | BMI, kg/m2* Vo2max
Mean + SD| 49.75+7.26| 170.+7.34 7892+6.97 26.65+13@5.13 +6.89
* BMI; Body Mass Index

Exercise program

All the subjects were asked to stretch their eriivdy before (warm up, 10 min) and after (cool do®® min) test.
They performed a Bulk test; which consisted ofipgrénts started walking on treadmill, from the epef 03.5 km
(3.3 miles per hour) and the slope of zero percEm. slope is set to 2% (1.2°) after 1 minute dnahtevery minute
thereafter, the slope is increased by 1% (0.6%Y,camtinues until the participants were unable &ntain. Exercise
intensity was monitored during the training sessiby using a Polar real time system (Polar S6ltlafRd).

Analytical Methods

Blood samples were obtained from all subjects,rafiey had fasted overnight for 12 h, before esercand
immediately following exercise.The aliquots werezien and stored at —80 °C for subsequent analyisirf 2—3
weeks).The samples were analyzed for visfatin,limsand glucose. Serum visfatin concentration watednined
by an enzyme immunoassay [Serum Visfatin C-Termfriaiman); Phoenix Pharmaceuticals, Burlingame,fCali
USA]. Assay sensitivity was 2.2 ng/ml, and intr&as and inter-assay coefficient of variation of %l0and
<15%,Serum glucose was determined by an enzynwdlorimetric method (glucose oxidase-amino antipsri
Pars Azmoun, Tehran, Iran), and the intra-assafficieat of variation and sensitivity were 1.3% ahd mg/dl,
respectively. Serum insulin Was determined by aryee-linked immunosorbent assay (Monobind Inc, UShe
intra-assay coefficient of variation and sensijivivtere 4.1% and 0.07_ g/l, respectively. Homeostasodel
assessment of insulin resistance(HOMA-IR) was dated using the following formula [24].Fasting Ifisu(uU /
ml). Fasting Glucose (mmole /L) / 22.5

Statistical analysis

All the descriptive data were expressed in termsmean = standard deviation. Paired t-test was tesedamine the
differences in subject characteristics betweergtbeps at pre and post test. All the analyses werformed using
SPSS version 16.0. The statistical significancellexas set a® < 0.05.

RESULTS AND DISCUSSION

The results show that serum visfatin significantréased after exhaustive exercise (Pre 8.61+0.6Post
10.51+1.57; P=0.031); while it remained unchangeith$ulin resistance (Pre 1.19+0.36 vs Post 1. ¥k:P®=0.58).
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Fig. 1. Serum visfatin (A) and HOMA-IR (B) concentrations in overweight middle-aged men trainedPre anéostexhaustive aerobic
exercise.
P<0. 05 * Tested by Paired t-test

This study focused on the effectiveness of an estivaaerobic exercise on responses serum visdatihinsulin
resistance in overweight middle-aged men trainexbuRs of present study showed that exhaustivebaeexercise
has significant effect on increase of visfatin. Ao knowledge, this is the first study to reposignificant increase
in serum visfatin concentrations as a result ot@exhaustive aerobic exercise. Visfatin was rdgémé¢ntified as a
new adipocytokine that was highly enriched in tiseeral fat of both humans and mice [15]. Whilespia visfatin
levels are increased in obesity and insulin resisttates, the specific role of visfatin in insulasistance is unclear
because of difficulties in replicating data showthgt visfatin expressed insulin-like activity acoluld bind to the
insulin receptor, thereby lowering blood glucoseels [5, 15].Frydeland-Larson (2006), showed thetreise
induces increase in expression of visfatin mRNAsibcutaneous fat tissue of healthy males [16].un study,
contrast to some previous studies [17, 18], redydedma visfatin levels were associated with a iBogmtly
decreased body mass, fat mass, body fat percehbugh possible mechanisms responsible for decieasdating
levels of visfatin by exercise training are not Mgiderstood, some previous results suggestedrtipaibving body
composition andadipose tissue may effective meshamifor decrease concentration of plasma visfaffi.|f has
been reported that each 1 cm increase in waistioi@rence of subjects associated with 4/2 ng/mlceimse in
plasma visfatin level [19]. Berndt et al. (2005ufal a positive correlationbetween plasma visfatincentration
and body fat percent measured by DXA. Moreoverfatiis can be lowered in obese subjects by weighs lo
[20].More recent studies by Revollo et al (200Adshown that visfatin is homologous to the enzyimetimamide
phosphoribosyltransferase that is responsible rfoméellular and extracellular nicotinamide adenileucleotide
biosynthesis, and is involvedin insulin secretioonf pancreatic islets. In this lattercontext, theréase in visfatin
and insulin immediatelyafter intense anaerobic @serillustrates the parallel interplaybetween ti@energetic
demands of exercise andthe target organs that semegulate glucose homeostasis [21].It seemstheateason
increase significant in visfatin levels in thisdyuvas due to absence of change in visceral adifgmee. It also can
be result in high intensity or type of exercise tpool.Further studies, however, is necessary terdene this
expectancy and explanation the mechanisms resperfeibthe effects of exercise training on visfdtins well
established that acute physical activity and enthegaexercise training lead to enhancements of imsutdiated
glucose metabolism in healthy individuals and irnmal rodent models [22, 23]. In normal rodent medel
moderate- or high-intensity exercise training aaprove glucose tolerance [24, 25], whole body imssinsitivity
[26], and insulin action on skeletal muscle gluctra@sport [27, 28]. The protein expression of GEW&ppears to
play an important role in the capacity of a skéletascle for insulin stimulation of glucose trangpf29]. The
increased insulin action on skeletal muscle gludosesport after exercise training is associateth \wicreased
GLUT-4 protein expression [22, 27, 28], as well adaptive responses of enzymes involved in glucose
phosphorylation and oxidation [23]. On the basethefe observations, exercise represents an inmpgrtdential
intervention for improving the metabolic statudgrefulin resistant individuals.

Results of present study showed that was not &gnif insulin resistant after exhaustive exercie (1.19+0.36 vs
Post 1.10+0.41; P=0.58).An acute bout of exer@g8en(in at _70% ofVO2 max) by untrained rats dogsmprove
intravenous glucose tolerance [25]. Likewise, g@lgitbout of prolonged aerobic exercise (30—-60 min6@—70% of
V' 02 max) will normally not improve the diminisheglucose tolerance of insulin-resistant Type 2 ei&b
subjects, as evaluated with a standard oral glutolseance test (95). In contrast, a prior boutpoflonged
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moderate-intensity exercise (45 min of cycle ergoyat 45% of VO2 max) performed by Type 2 diabstibjects
can reduce the glycemic excursions and elevatesinalansulin levels during the 4-h period after eafifast meal
containing 56% carbohydrate, 30% fat, and 14% prof@0]. Several mechanisms have been proposedeto b
responsible for the increases in insulin sensjtiatter exercise training [31, 32]. These includeréased post-
receptor insulin signaling (Dela et al. 1993) [3htreased glucose transporter protein and mRNAa(Beal. 1994)
[32], increased activity of glycogen syntheses hadokinase (Ebeling et al. 1993) and increased Imuguacose
delivery.

Although insulin levels have been suggested to plagle in acute changes in adiponectin levels B3, it seem
unchanged in insulin resistance; possibly was dugotchange in insulin and glucose in the presemtys-inally,
mechanisms linking adiponectin to insulin are lesslear and further studies are necessary to ghatify in certain
case adiponectin remains stable in spite of hypdimesmia. Further studies are needed to deterrhi@entechanisms
which intervene in the regulation of the synthemisl the release of adiponectin after the exeraisevehy this
response is delayed.

CONCLUSION

The goal of the present study was to determinecefiethe effect of exhaustive aerobic exercise@sponses of
serum visfatin and insulin resistance in overweigiddle-aged men trained. The results of the sahiywed that
exhaustive aerobic exercise of visfatin seed dwpmtly increased visfatin levels and no chinchesimsulin
resistance. Therefore, one can say that exhaustiebic exercise seed can be regarded as a tréainmaeventive
method for diabetes. More studies are definitelgdeel since there are limited information and fewdists in this
field.
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