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ABSTRACT

The goal of the present study was to determine effect of endurance training and to supplement aqueous extract of
fenugreek seed on visfatin and vaspin levels in diabetic rats with streptozotocin. Material and Methods: Diabetes
was induced by intraperitoneal injection of streptozotocin to 96 male Wistar rats (weight of 200-250 g and age of 12
weeks old). The rats were randomly divided into 8 groups. endurance training and fenugreek with dose of 1.74 g/kg,
swimming endurance training, endurance training and fenugreek with dose of 0.87 g/kg, swimming endurance
training and glibenclamide, diabetic control group, fenugreek group with dose of 0.87 g/kg, fenugreek group with
dose of 1.74 g/kg and glibenclamide group. Snimming endurance training was performed for 6 weeks, 5 days a
week and 1 h a day, in a water tank. In each dose of glibenclamide medicine, fenugreek extract and saline solution
were orally fed to the subjects using gastric gavage. Results: The results showed that combination of endurance
training and aqueous extract of fenugreek seed with dose of 1.74 g/kg significantly decreased plasma visfatin levels
but combination of endurance training and aqueous extract of fenugreek with dose of 1.74 g/kg did not have any
significant effect on Vaspin plasma levels. Conclusion: Considering the presented results in this research which
showed that swimming endurance training and extract of fenugreek seed were effective on decrease of visfatin, it
can be said that endurance training and fenugreek plant could be probably regarded a preventive or treatment
method for diabetes.

Key words: Diabetesmellitus,Endurance training, Fenugreek, Visfatin, Vaspin

INTRODUCTION

Diabetesmellitus is aheterogeneoumetabolic diseaseharacterizedy hyperglycaemiandresulting indefective
insulin secretion, resistance to insulin actiofoth [1]. If diabetes is not controlled, it can lead to blindnesrdiac
disease, kidney disorders, amputation and ndgafunction [2, 3, 4]. One of the suitable methéatscontrolling
blood sugar is to perform regular exercise progrgghs€Endurance training as the most suitable form ofcsge is
assossiated with many positive metabolic effeaitshsas improvements in lipid profile, decrease afiyofat, and
decrease of blood glucose levels. Endurance tmaisialso effective in improving insulin resistanogatients with
type 2 diabetes mellitus and in obese subjectsowitiabetes [6]. One of the simple and safe metffiodtreatment
of diabetes is to use herbs which have low sidect&$f Fenugreek is a plant with traditional meditinse in
diabetes [7] and it is effective for lowering pastpdial (after meal) blood sugar. The applicable pafenugreek is
its seed with active constituents include triganell 4-hydroxyisoleucine and sotolon. About 80%tlné total
content of free amino acids in the seeds is preasM-hydroxyisoleucine, which appears to direstiynulate
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insulin. This effect is glucose dependent and @migurs in the presence of moderate to high glucoseentrations
[8]. On the other hand, it has been specified Wethtin is an insulin mimicking—dipokine .Visfatis elevated in
obesity and type2 diabetes [9, 10]. Like insulinincreases glucose transport and lipogenesis [poeyte and
myocyte and decreases glucose production by hegatfitl]. Vaspin hormone has been known as a newokilie

relative to obesity and insulin sensitivity [12,]1B has been reported that mMRNA concentratiosestim vaspin in
human samples is associated with blood glucoseljimsensitivity, body mass index (BMI) or percdridy fat

[14]. Some comprehensive studies have been donbeoaffect of endurance training and effect of fgeek on
lipid profile and diabetes has been limitedly inigsted; however, few studies have been done orefieet of

combination of such trainings and consumption afeaysextract of fenugreek seed on levels of visfatin aaspin

in diabetic rats with STZ and Based on previouslist researches in this field are quite limitedoltclarifies the
need for more researches in this field.

MATERIALSAND METHODS

Subjects:

In the present research, 96 Wistar rats were usthdtine mean weight of 200-250 g and age of 12 wexd#t. The
animals were purchased from Laboratory Animal RepHouse in Ahwaz and were kept in special shelveter
controlled environmental conditions with mean terapgre of 24+2°C and light-dark period of 12:12 hwitee
access to water and special rat food. The animeal® randomly divided to 8 groups of 1- combinatimhn
swimming endurance training- aqueaxract of fenugreek seed with dose of 1.74 g/Rg swimming endurance
training group, 3- combination of swimming endw@irraining - aqueousxtract of fenugreek seed with dose of
0.87 g/kg, 4- combination of swimming endurancentre - glibenclamide, 5- diabetic control group)(®-
aqueousextract of fenugreek seed group with dose of 0/&8d,d7- aqueousxtract of fenugreek seed with dose of
1.74 g/kg and 8- glibenclamide.

Induction of diabetes

Diabetes induction was done with one time of ingrépnealinjection of streptozotocin solution diluted in i&rate
buffer of 0.1 molars with the amount of 60 mg pgrd€ body weight. 72 h after injection and 12 hfasting,
concentration of blood glucose was measured udoaglsamples collected from tail of animals. Diasetriterion
was concentration of blood glucose of above 300dagiliters while resting [15].

Preparing Aqueous Extract of Fenugreek Seed

First, 1 kg of powdered Trigonella foenum-graecuanugreek) seed were boiled in 20000 ml distillsewéor 30

mins. Then, the decoction was cooled for 30 minsoain temperature. Next,the cooled decoction wiasrdd

through a coarse sieve twice. Finally, the filtrates concentrated by flash evaporation at 358 ‘& tioick paste
[16].

Endurance Training

Swimming endurance training was done for 6 weeldays a week and 1 h a day, in a water tank wittedsions
of 150cmx90cmx70cm with water temperature of 302T].[ The subjects were familiar with swimming cdratis
in water tank and swimming training protocol waslsthat period of swimming was 10 min on the fitay and 10
min was added to the swimming time on the days a&ftieh session so that swimming period of ratshed®& min
after one week and this period remained 60 mir thiend of the sixth week [18].

Prescription of Glibenclamide Medicine
At any meal, 0.5 mg/kg was given orally to the rfais6 weeks. Fenugreek extract, glibenclamide wiediand
saline solution were orally fed to the target g®iégr 6 weeks using gastric gavage .

Blood sampling

After 6 weeks of training protocol and 12 h of fagt the rats were anesthetized with ether and thleod was
taken directly from the heart. Then, the blood daspvere centrifuged with speed of 3000 rpm fomii and,
after plasma separation; they were frozen at -28°®rder to measure visfatin and vaspin at propee.t
Concentration of plasma visfatin and vaspin in ghbjects was measured using ELISA method and wsgfigtin
and vaspin kits(Glory science co,USA). Visfatin aragpin were tested with the wavelength of 450 naaters. It is
necessary to note that all ethical and legal asp#dthis research were studied and confirmed denisig Helsinki
Protocol(October 2000) by Committee of Ethics at llam Wmsity of Medical Education.

Statistical Methods
ANOVA was used for statistical analysis of the datal comparison of the difference between the groapd
Tukey Post Hoc test was usadthe case of significance of variance oanalysi®ider to determine difference
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between the groups. Statistical calculation wasedorSPSS statistical software, version 17, and sigaiie level
of all the tests was considered P<0.05.

RESULTS

The results of weight showed that no significafitedénce was found in groups in the first week befstarting the
protocol (P>0.05) which indicated equal weight dtiods of the subjects. This research was done muedaal
weight conditions. At the end of the sixth weelerthwas significant weight reduction in all the e (P<0.05),
which was higher in diabetic control group and lowethe combination of endurance training and aggeextract

of fenugreek seed with dose of 1.74 g/kg of bodyghe (15.90%), endurance training group(10.03%) and
combination of endurance training and aqueous exthfenugreek seed with dose of 0.87 g/kg of baayght
(14.51%) and indicated that endurance trainingtbglfi and the combination of training and aqueoxtsaet of
fenugreek seed could prevent losing weight in diabiats (Fig. 1).
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Figure 1: the effect of 6 weeks treatment by swimming endurance training, fenugreek and glibenclamide on serum body weight (g)
SF1: swimming training + fenugreek seed extract 1.74gr/kg. S swimming training. SF2: swimming training + fenugreek seed extract 0.87g/kg.
SG: swimming training + glibenclamide. C: diabetic control. F2: fenugreek seed extract 0.87g/kg. F1: fenugreek seed extract 1.74g/kg. G:
glibenclamide. * Sgnificant difference in the first week than the sixth week. ** The welght loss maximum
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Figure2: the effect of treatment by swimming endurance training, fenugreek and glibenclamide on serum visfatin (ng/l)
SF1: swimming training + fenugreek seed extract 1.74g/kg. S swimming training. SF2: swimming training + fenugreek seed extract 0.87g/kg.
SG: swimming training + glibenclamide. C: diabetic control. F2: fenugreek seed extract 0.87g/kg. F1: fenugreek seed extract 1.74g/kg. G:
glibenclamide. * Significant difference between groups

The results also demonstrated that variable ohtiisthad significant reduction between the groujctvitombined
endurance training and aqueous extract of fenugseeld with dose of 1.74 g/kg of body weight andghaup of
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aqueous extract of fenugreek seed with dose of §/8F (p=0.048) and there was significant reducti@tween
combination of endurance training and aqueous extiefenugreek seed with dose of 1.74 g/kg aniegiclamide
(p=0.019). There was also significant reductionmeein combination of endurance training and aqueatrsict of
fenugreek seed with dose of 0.87 g/kg (p=0.020).rddeer, significant decrease was observed between
combination of endurance training and glibenclan(jole0.007). But, there wasn’t significant differenbetween
other groups (P>0.05) (Fig. 2).

The results of the present research on variablagpin showed no significant difference betweenhalgroups and
the control group. Then, it can be concluded thatmsning endurance training, combination of endueatraining

and aqueous extract of fenugreek seed, glibenckaarnd combination of endurance training and glitzemicle did

not have any effect on vaspin levels in the diabstimples (p>0.05) but more reduction of vaspielkevesulting

from the treatment by combining endurance trairing glibenclamide was observed (Fig.3).
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Figure3: the effect of treatment by swimming endurance training, fenugreek and glibenclamide on serum vaspin (pg/ml)
SF1: swimming training + fenugreek seed extract 1.74g/kg. S swimming training. SF2: swimming training + fenugreek seed extract 0.87g/kg.
SG: swimming training + glibenclamide. C: diabetic control. F2: fenugreek seed extract 0.87g/kg. F1: fenugreek seed extract 1.74g/kg. G:
glibenclamide

DISCUSSION

The results of the present research showed thageksvof endurance training in diabetic rats cawssguificant
reduction of plasma visfatin levels compared withheo groups and combination of endurance trainimjagueous
extract of fenugreek seed with dose of 1.74g/kgra@tweeks caused less reduction of plasma vislewigls than
that of endurance training. Therefore, 6 weeks mrtie training caused significant reduction of plasvisfatin
levels in diabetic rats (P=0.002) with streptozatoin this field, research of Chi et al (2007) sledl that plasma
visfatin levels were reduced following the losswight after 12 weeks of aerobic and strength ingiprogram
and these results demonstrated that changes iatimidévels may be accompanied by useful effectexafcise.
Subjects of the mentioned research included 4&thealverweight, or obese Korean women with mean&dg35-
50 years. Participants were encouraged to traim tiimes per week. In each session after a briemagy, they
performed aerobic training with intensity of 60-7@¥maximum heart rate (300 Kcal/day) for 45 minl anuscular
strength training for 20 min (Kcal/day100) and éolled by a brief cool-down. Aerobic exercise tragnincluded
treadmill walking /running and cycling [19]. Thagsearch was different from the present work in seofitype and
gender of the subjects, training protocol and gkdbtraining protocol but its results were simitarthose of the
present research to some extent. In the researcAnip Mohammadi et al., (2010) plasma visfatin leve
significantly decreased after 8 weeks of enduranaming program and caused the researchers topnetethe
obtained results and mention that changes in uisfatvels might be accompanied by useful effectex@rcise. The
subjects of the above research included 19 midgkeldealthy men with mean age of 37.5+4.8 years.slijects
performed endurance training 3 days a week witbnisity of 65-80% of maximum heart rate for 20-34 f20].
This research was also different from the presesearch in terms of type and gender of the subjéaetining
protocol and period of training protocol but itsuéts were similar to those of the present researdome extent.
Therefore, according to the above studies andibsept research, it can be concluded that changésfatin levels
may be accompanied by useful effects of exercibeisTexercise can be probably one of the effedteeors on
visfatin levels. In the studies on metabolic amiocrinologicakffects ofphysical exerciseit has been specified
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thatexercise promotes the uséblood glucose and free fattigidin muscles and reduces blood glucose levels in
diabetic patients who are well-controlled [21]. Attages of regular exercise for diabetes inclunlg:A1C levels

in children and adults with type ldiabetes, de@dagisk of cardiovascular diseases, hypertensiolgn cancer,
obesity and osteoporosis, increase of life expegtaimcrease of cardiovascular endurance, musthess and
flexibility and whole body insulin sensitivity [22]t seems that physical activity can be usefuldamtrolling type2
diabetes. Structured aerobic exercise (walkinggijug or cycling) or resistance training(weightlify) reduces
absolute hemoglobin 4 value by about 0.6%. The hemoglobincAvalue reflects the mean plasma glucose
concentration over the previous 2 to 3 months. b%okute decrease in the hemoglobiz #alue is associated with

a 15% to 20% decrease in major cardiovascular s\ant a 37% reduction in microvascular complicatif@3].

It seems that accessible energy and, to be mouwdfispeate of plasma glucose are the factors wtdah affect
changes in visfatin levels because, in a studyhereffect of an acute training session on chanfjgsre expression
of visceral adipose tissue in diabetic rats, improent of in the expression of visfatin mMRNA levefsvisceral
adipose tissue following physical training was oy and the results of this research showed tlaaease in
visfatin mRNA levels of visceral adipose tissue gaobably play an important role in glucose metemoland act
as aparacrine messenger [24]. Therefore, decreasesfatin levels following endurance training can di&ributed
to many positive metabolic effects of endurancmiing such as improvement of lipid profile, decreas body fat
and decrease of blood glucose levels. Enduranggingaseems to be effective on the improvementnsilin
resistance in type 2 diabetic patients and nonetialiat people [6].

On the other hand, research results in this figldwed that fenugreek seeds can reduce blood gluande
cholesterol in type 1&2 diabetic people and experital diabetic animals [16]. In the research byiRaxmar and
Anuradha (1999), improvement of glucose metabolisonmalization of creatine kinase activity in heatteletal
muscle and liver of the diabetic rats as well asrelese in hepatic and renal glucosgh®sphatase arfductose-1,
6-biphosphatase activity were observed followinguke offenugreek seeds [25]. In humans, fenugreek seesit ex
the hypoglycemic effects by stimulating glucoseetetant insulin secretion from pancreafiecells and by
controlling activities of alpha-amylase and sucrds® intestinal enzymes involved in carbohydratetabolism
[26].

Fenugreek seeds contain a high amount of fiber (86fitble fiber and 20% insoluble fiber). The rabé fiber in
reducing blood glucose of diabetic patients ln@en extensively studied and established. Ttrereone of the
other mechanisms by which fenugreek seeds dechtasé glucose level is caused by its high contérgotuble
fiber which would postpone gastric emptying anckifdre with glucose absorption [27]. Fenugreek semdo
reduce serum triglycerides, total cholesterol (883 low-density lipoprotein cholesterol (LDL-C). 89e effects
may be due to sapogenins, which increase biliaojesiterol excretion in order to lead to loweredisecholesterol
levels. The lipid-lowering effect of fenugreek mighe also attributed to its estrogenic part, whietirectly
increases thyroid hormone T4 [26].

In the research by Tu et al., (2007) 6 weeks dfusa of fenugreek extract for the diabetes cabyextreptozotocin
led to decrease in blood glucose aiytated hemoglobin. This effect fdfhugreek was also observed when natural
rats were applied. A potential mechanism for ardbdtic effects of fenugreek may be due to its ¢tive
constituents which exist in the fenugreek seedaekti.e. 4-hydroxyisoleucine which is a newly digered amino
acid and helps insulin secretion. In addition, fuduble fibers existing in fenugreek seed extramila inhibit
absorption of glucose in the gastrointestinal tfA6j. According to the research by Tu et al.,(20@/hich was
similar to the present research to some exteitt likely that factors such as 4-hydroxyisoleucasewell as soluble
fibers existing in fenugreek seed extract may He @baffect reduction of plasma visfatin levelstioé rats studied

in the present research. Therefore, some fact@ts &8 sapogenins and estrogenic part of the feekignay affect
changes in visfatin levels of the rats studiechi present research.

Other results of the research showed that plasefatii levels were affected by combination of emathge training
and aqueous extract of fenugreek seed with dode7df g/kg and were not affected by combination rafugance
training and aqueous extract of fenugreek seed date of 0.87 g/kg. In the research by Alireza Gafdeh et
al.,(2011) 4 weeks of endurance training in norbeli rats significantly reduced vaspin level imuse while
vaspin level of diabetic training group was sigrafitly higher than that of diabetic control grolnzrease in serum
concentration of vaspin after 4 weeks of enduranai@ing in diabetic rats may indicate transienmeatibility
mechanism.

Subjects of this research were 36 Wistar rats.rTtha&ining program included two preliminary and matages and
the period of each stage was 2 weeks. In the predim stage, training period (frequencies and wgighadually
increased every day. Trainings were done 3 daysekwn every other day [28]. The results of thiesech were
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not congruent with the present research resultstaltige difference in training program type. Medsan of sugar
metabolism and particularly diabetes can be effeatin vaspin changes. On the other hand, the abevwtioned
researchers attributed one of the potential meshaiof vaspin level increase after 4 weeks of imgirto

antioxidant supplements and, especially to vitan@nand E. Of course, these researchers reportédhengpeople
who had higher physical readiness had also higlspiu levels [28]. According to the results of thiesent
research on vaspin, endurance training had probablgffect on vaspin levels and, according to #mearch by
Alireza Safarzadeh et al. which showed increasseium concentration of vaspin after 4 weeks of eake
training in diabetic rats, it is likely that thigokine could be more affected by endurance trginin

There are few studies on the effect of combinatibendurance training and aqueous extract of fexeigseed on
plasma visfatin and vaspin levels of diabetic waltich are not accessible. They are not also inwiik the results
of the present research. Thus, the present worlkl tmuconsidered a pioneer in this regard.

CONCLUSION

The goal of the present study was to determineceéfeendurance training (for 6 weeks, 5sessiomsyaek , and
each session for 60 min) on supplementation of aggiextract of fenugreek seed with two doses of §/8g and
1.74 g/kg on visfatin and vaspin levels in diabedits with streptozotocin. The results of the pnésesearch in both
doses showed that swimming endurance training ajpeaus extract of fenugreek seed significantly cedu
visfatin and vaspin levels. Therefore, one cantBayycombination of endurance training and usejofaus extract
of fenugreek seed can be regarded as a treatmerewventive method for diabetes. More studies afenitely
needed since there are limited informations andgeudies in this field.
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