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ABSTRACT

Metabolic syndrome is a set of conditions in which heart disease, stroke and diabetes increases. Exercise training
and taking certain herbal remedies have been introduced as a prevention and treatment for it. Accordingly, aim of
this study was to investigate cumin extract with combined exercise training on some metabolic parameters of people
suffering from it. Participants of the study included 30 obese middle-aged men who had at least one symptom of
metabolic syndrome. Participants were randomly divided into three groups of control, combined training, and
training with cumin extract use. Training group had a combination of endurance and resistive training for 8 weeks 3
times a week and group of training and cumin extract received 20 mg of cumin extract before training. Control
group did not have any training. Blood samples were taken from all three groups and sent to laboratory to measure
metabolic variables. Results showed that density of total triglycerides and total cholesterol in training groups
compared with the control group decreased significantly, but in group which training with cumin extract were used
decrease of total cholesterol was more than other two groups. In addition, LDL density decreased only in the group
that had used cumin. This suggests that cumin extract use with exercise training can have better interactive effect on
some of metabolic parameters in comparison to exercisetraining alone.
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INTRODUCTION

Metabolic syndrome is a set of risky factors witbtabolic origin which are known as having at leaste factors
of five abdominal obesity, high blood pressure, hhigriglycerides, low HDL- cholesterol, and insulin
resistance[1].Incidence of some diseases such raoeascular disease, diabetes, cerebrovasculaasks and
sudden death in people suffering from metabolicdsyme is higher than in normal people and catching
syndrome increases the deaths of these individual®0% [2].Some of them such as genetics, age,sardare
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unchangeable, but some such as high blood presdiateetes, and overweight can be modified throuigstyle
changes [3].

Overweight and obesity are conditions of metabsiindrome which can be followed up, modified, arshted
through a lifestyle and applying specific methadse of these methods and styles is doing sporitesi [2].Due

to diversity of sports activities (resistance, &érpstrength, anaerobic, etc.), different patteand subjects have
been considered on effect of sports activitiesipid lprofile. It seems that resistance trainingcomparison with
aerobic activities has a minor effect on lipid jlefdue to a slight increase in heart rate and buoditm
[4,5].However, increase of muscle mass, carbohgdratse, and increase of enzymes activity and hagmon
associated with the transfer and use of glucoseiscle cells could probably lead to improvementsofme
parameters associated with metabolic syndrome Becafidoing resistance training[1,3,6]. Therefotdsilikely
that endurance and resistance training have béaleéiffects on metabolic syndrome parameters if thee used
simultaneously[4,8].

Changing nutritional patterns and specifically e$esome medicinal herbs are factors affecting b®dygetabolic
factors so that today various medicinal herbs haidely been spread in treatment of many diseasédsaiso

improvement of sports performances (strength anld@amce). One of these herbs is cumin which stugiaducted
on it have indicated that it is traditionally usedreatment of cardiovascular diseases and hasr@alsing effect on
triglycerides, cholesterol and body weight in nolnaad diabetic mice [9,10,11]; therefore, it is€lik that

consumption of cumin extract and doing combinedhiings have additional effect on lipid profile. Reding

proven effects of different kinds of cumin in humand animal subjects suffering from diseases ssctiiaetes
and hyperlipidemia[10,11,12,13] and important raii¢ypes of exercise training on parameters astatiaith these
diseases [14],the main research question of presedy is whether a course of combined trainindnwiinsumption
of cumin extract has more effect on lipid profileabese middle-aged individuals having metabolicdsgme in

comparison to training alone or not?

MATERIALSAND METHODS

Subjects: design of the study was quasi-experimental witbh ®xperimental groups and one control group. A
number of 30 men with metabolic syndrome parti@gdah the study that after initial assessment oap&ters of
syndrome were randomly divided in four groups of $0ibjects of this study had at least three camuiitiof
metabolic syndrome while all of them had body meg®ver 30 and in the past year had a history gfilia
exercise. General characteristics of the subjemie been provided in separate research groupsbie Ta

Table 1: General Characteristics of Subjects

Age Height Weight Body Mass Index|

Mean = SD Mean + SD Mean + SD Mean + SD

Control 40.8749.63| 174.03+11.28 96.98+9.12 32.02+0.66
Training 39.4548.75| 173.48+10.54 97.78+8.89 32.49+0.59
Training and Cumin| 38.65+8.54| 175.23+10.98 97.0049.25 31.59+0.59

Data callection: In order to collect data on variables of the stuitgt questionnaires which considered disease
records, physical activity level of individualsstory of suffering from disease, medicine consuamptand history

of supplement use were completed. Then, in a hgefsubjects were familiarized how to perform resis
movements and anthropometric characteristics imufuteight, weight, body mass index, and body &atentage
was measured. Next day, maximum power was measigied one repetition maximum in six leg press, benc
press, front leg, armpits electricians, back oslagd armpits boat in order to control exerciserisity.

Three days later, subjects participated in the¢ $iession of training. One day before the firghtrey session, fasting
blood samples were taken from the brachial veia @tte of 10 cc for measuring lipid profile. Expeeintal groups
training program included eight weeks of concurreaining 3 sessions in week, each session was iibtes.3

days after the last training session, blood sampkae taken from the participants with the sameditams in pre-

test and sent to the laboratory.
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Supplementary of cumin extract: In this study, cumin extract was provided in a what first 5gr of powdered
cumin fruit mixing with 500 ml water was brewedgth cooled, filtered, and finally dried. When usi@@ mg of
cumin extract (per kilogram of body weight) wasved in 6 ml water and used[11,15,16].

Training Protocal: In the present study, training protocol includeav@ks performing combined resistant and
aerobic exercises which conducted with frequencthde sessions in a week by both groups of cordbiiraéning
and combined training with cumin by taking into @eot principle of overload. Resistance trainingtpcol in this
study was used in such a way that all the largechassof body were used. In order to control thenstty, one
repetition maximum (1- RM) was used. Total exertise included80-90 minutes and the first 15 misuteluded
warming up on the treadmill with intensity of 50&%680% of maximal heart rate. Then, six movementsfstance
exercise including leg press, bench press, frogt &ectricians armpits, back of legs and armpitsitbwas
performed in 4 sets with 12 repetitions and intignsf 60 to 70 percent of a one repetition maximirest time
between each movement was 90 seconds and betwaetweasets 60 seconds. Duration of resistanceciseewas
40 minutes. To observe the principle of overload gradual progress in weeks 2,4 and 6 (1- RM) waasured
again and based on its measurement, intensityeoéxbrcises were increased. Aerobic exercise progomsists of
running in which subjects exercised at first ancbse week for 25 minutes with 65% of maximum heat¢ and at
weeks 3 and 6 for 30 minutes at 65 to 70 percemadimum heart rate and at week 6 to 8 for 35 neimumtith 70 to
75 percent of their maximal heart rate. At the ehdkach session, 5 minutes cool-down exercise wanded.
Training plan of both groups was equally held atd &8 o clock for 75 to 90 minutes.

Combined training plus cumin group received cumie ¢iour before performing activity and combinednirey
group received placebo instead of cumin extracht@b group received no intervention during theigerunder
investigation and participated only in pre-test @odt-test. In this study, required recommendatisasz made to
research groups to maintain daily activities ancessary advice to maintain a diet was given tgptréicipants by
the dietician.

Data analysis

In this study, according to the normal distributioh data, One Way ANOVA was used to compare themmea
differences between groups after obtaining the datmges between before and after 8 weeks. Statisthalysis
was conducted using SPSS software (version 1@eaignificant level (0.05).

RESULTS

Table 2. Mean and standard deviation of variablesin the experimental and control groups

. Pre-tes Pos-tes

Variables Groups Mean S Mean + S

Control 35.32+3.45 35.00+3.45

Fat Percent Combined training 34.01+3.56 33.03+3.58

Combined training with Cumin extragt 34.24+3.58 | 31.97+3.4%

Control 217.64+9.15| 215.96+9.22

(Tﬁqta}(ﬁ)ho'eswro' Combined training 221.9249.16 | 215.29+9.14
9 Combined training with Cumin extragt 226.55+8.29 | 202.78+8.1%
P : Control 159.03+9.98 | 156.73+9.88
'(‘ﬁqw';éf)”s'ty lipoprotein Combined training 167.5048.02 | 153.99+8.32
9 Combined training with Cumin extragt 171.42+6.84 | 155.41+7.13

] P . Control 51.44+6.43 53.45+6.42

(Hr']i’h/'gl;e”s'ty lipoprotein | =) hined training 46.21+6.30 | 49.86+6.39

9 Combined training with Cumin extragt 52.29+6.53 55.7246.43
’ : Control 187.42+31.98| 189.26+29.03
(T;'qg'yg;”de Combined training 190.12+27.76| 183.63+27.87
9 Combined training with Cumin extragt 179.74+28.29| 172.96+30.73
Control 119.77+8.49 | 119.18+8.51

Fasting Blood Sugar (mg/dl) Combined training 121.70+8.84 | 122.2948.65
Combined training with Cumin extragt 121.61+8.66 | 120.11+8.61

Measured variables in three groups have shown bleTa.Data analysis shows that cumin consumptioi wi
training result in significant decrease in dengifytotal cholesterol compared with control groug@®01) and
training group (p=0.003). Training group+ cumin hgignificant decrease in density of LDL comparedhvwthe
control group (p = 0.003), but there was no sigaiiit difference in the concentration of these e (p =
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0.135)with training group. Fat percentage of Cuminraining group significantly reduced in compariswith
training (p = 0.001) and control (p = 0.001) graupat percentage of training group also had sigaifi decrease in
comparison to control group (p = 0.002). Howeveitalt triglyceride density has not had significaiffedence
among the three groups (p = 0.143).In addition, Lddid fasting blood glucose density did not have siggificant
difference after 8 weeks of training in groups (p.267 and p = 0.225).

DISCUSSION

Results of present study showed that combineditigiresults in fat levels decrease and improvenoériiody
compositionin people suffering from metabolic syrde. This effect on individuals who had used cumitract
while performing trainings was higher. Also, cungrtract consumption while training could reduce lekterol
density and low-density lipoprotein (LDL) blood thfose suffering from metabolic syndrome. It sholat tumin
extract use plus exercise training could have beffect on body composition and also some lipidapzeters of
metabolic syndrome patients. The results of studiesdiabetic and hyper-cholesterolemic rats sugglest
consumption of cumin and caraway radish extrachiagantly affects cholesterol and lipoproteins plasma
[13,15,17]. Additionally, cumin has antioxidant, tiamacterial, and improvement of heart muscle austtlity

effects[3,16].Therefore, it may be useful to preaveardiovascular disease. Accordingly, doubled cédy effect
from combined training and cumin extract use oidliprofile and other cardiovascular variables immiams is not
far-fetched.

Cumin extract contains ingredients which the mgiartant of them are cuminol, alcohol cuminol, Siimg alpha-
Pinene, beta-Pinene, gamma-terpinene, phellandsinel, 1 and 3 para mntadyn-#hich has already been
reported by authors[18].Mechanism of these compsuatfect on triglyceride and cholesterol serunelsus not
specific but possible suggested mechanism wereopeapto explain the results that include reduatifocholesterol
absorption from the small intestine via linkingthe bile acids in intestine and increase of semmetif bile acids [9],
decrease of activity of 3-hydroxy -3-methyl Glutazgenzyme A reductase (key enzyme of cholestertluilding),
decrease of required NADPH for cholesterol synthesid fatty acid synthesis to reduce further chetek
synthesis [12,13,15]. Cumin ingredients cause détian of glucose entry into cells and also acyivif peroxisome
proliferators-activated receptor (PPARn tissues[10,12]. PPARs a group of transcription factors of genes which
play role in acts such as the absorption of fattigsa and saving them, glucose metabolism, and nmfiatory
processes. Ingredients found in cumin also redghesidase enzyme activity, thus inhibits absorpof glucose
from intestine. This can lead to low blood suga®][lh the present study, reduction of blood sugacansumer
group was not significant; it seems that duratibrciomin use and consumption dosage can be a dedasitor in
determining the property of cumin.

Dhandapani (2002)reported that consumption of cumiffective on some blood lipid parameters. Thatmice
under cumin extract diet for six weeks and condlutleat consumption of cumin extract result in digant
decrease of TG and TC in diabetic rats. The résplarallel with results of present study.

It seems that lipid-lowering effect of cumin may d®a result of a direct reduction in blood glucdskg12]. As in
the present study, change of factors which werectir related to blood sugar was very evident. l@ndther hand,
it is stated that cumin has antioxidant proper#@§[ this could reduce capacity of lipids for oxida and by
stabilizing lipid membrane reduce oxidative streHserefore, regarding structural similarity of @ifént types of
cumin, these reasons can be taken into accounffeat ®f cumin extract on TC. Overall, it can beufial that
consumption of cumin extract with exercise trainisgeffective on lipid parameters and recommendugs in
patients with diabetes, hyperlipidemia and metal®fndrome.
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