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ABSTRACT

Leptin is a regulator of energy intake and exerc¢iséning is an increaser factor of energy expenuit Association
of these factors can be new view in prevention@mdrol of obesity. The purpose of this quasi-ekpental study
was too determined and compared of the effect afdegks incremental resistance training on serurtiridpvels in
sedentary, overweight females. Twenty five subjestdomly selected from the 40 sedentary (Phystadivity
Rating< 2), overweight (30 > Body Mass Index (kg)m25), volunteers (19-25 yrs.) based on a health dindase
risk questionnaire and level of physical activityafed on American College of Sports Medicine (ACSM)
Physical Activity Rating (PA-R) Questionnaire$his subjects randomly divided in two groups sushExercise
(BMI: 28.02 £ 3.65; %BF: 41.36 + 3.64; n= 15) ando@trol groups (BMI: 27.43 + 1.25; %BF: 40.23 + 3.58=
10). The independent variable was incremental teste training based on progressive overload tragni
principal. Training program was performed for 12 eks, 3 days/week and 90 min/ days. Total timeadrfitrg
program divided as warming up (15 min), main tragpprogram (70 min) and cooling down (5 min) at therning
of days (10 — 11.30 am). Training program was st 60% of One Repetition Maximum (1-RM) at ginming
week and 95% of 1-RM at last week. The dependeiaibles included fasting serum concentration of tirgpBody
Fat percent (%BF), Body Mass Index (BMI), and Waistip Ratio (WHR) measured at beginning and the ef
training program in two groups. Fasting blood samplas taken for measuring serum concentrationpfrieafter
9 to 12 hours of fasting, 7-8 am, from left Antétaibvein at medical diagnosis laboratory. Leptireasured by
ELISA from sandwich competitive method type usiR§sEDiagnostica, GmbH, Germany kits. Body Fat petrcen
estimated by three-site (Triceps, Suprailiac andduprailium, and Mid-thigh) skin fold method (Jamkset al.
Formula); by used a Harpenden caliper. Body masein(BMI) calculated by used Quetelet Index (Y\/M/aist to
Hip Ratio (WHR) was calculated by dividing the waiscumference in centimeters (cm) by hip circusriee in
centimeters (cm); by used an inelastic Tape Techmid\ two-tailed independent samples t test was fise
comparing of means between the exercise and cogitoalps. Within groups comparisons of means were diy
used a two-tailed paired samples t test. Signifidarels in all tests were set aK®.05. Incremental resistance
training was reduced body fat percent and serurtindpvels in sedentary, overweight females. Theegfit seems
that leptin changes by resistance training are tethto body fat reduction.
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INTRODUCTION

The World Health Organization, at the beginningha third millennium, was warned the obesity epiteim the
world. Prevention, control and treatment of obeaity designed based on two principles; reduce gnetake and
increase energy expenditure [32].

Leptin is a protein hormone that produced and sedrby adipose tissue. The effects of leptin onliten are

regulating appetite, weight control and some mdiatprocesses. Leptin dysfunction caused disturbanenergy

intake, increased fat mass and obesity. Serummléptels have a strong positive correlation withnfeass and body
mass index. Serum leptin levels in women are higfeen men [1, 22]; But when the ratio of body fatasured, the
leptin levels in women and men are equal [1, 5].

A significant increase in energy expenditure (>&@@al) by exercise training can cause a significdetrease in
leptin concentrations. Leptin is a regulator of rgyeintake and exercise training is an increasetofaof energy
expenditure. Understanding of correlation of thies¢ors can be new view in prevention and contfab®sity [1].

Weltman (2000) found that 30 minutes training dtedént severity and energy costs (from 150 + 1528 + 45
kcal) in 7 healthy young men, could regulate lefgvels during exercise and recovery. Torjman (3960nd that
serum leptin concentrations after 60 minutes tréth@xercise at 50% maximum oxygen consumption ime@lthy
men did not changed and exercise training has feztebn leptin concentrations. Landt (1997) fouhdttnon-
significant decrease (%8) in fasting leptin concatiins after two hours exercise at stationary k&2 men. The
researchers suggested that moderate exercisentramassociated with reduced leptin. The resessaleported no
significant changes in leptin concentrations wevseoved [35]. Kramer (2002) stated that short-texarcise (60
minutes <) and training with less than 800 kcaleokrgy expenditure, can not change leptin condios
Reductions recorded in these studies, possibly tdueircadian rhythm of leptin. Essig (2002) repdrteptin
concentrations decrease after two hours runningeaamill in each exercise test (800 and 1500 kéailjer (2001)
stated that the running for 60 minutes at 70% marimoxygen consumption significantly decreased fepti
concentration; immediately after exercise, 24 aBdhdurs of recovery period. Kramer (1999a) stated 30
minutes of exercise at 80% maximum oxygen conswmpiias associated with decreased leptin concesrigatn
postmenopausal women (with and without hormoneaghgr Leptin concentrations were measured aftesed® of
resistance training (114.38 + 855.42 kcal of enezgpenditure). Serum leptin concentrations wereelothan
control groups at 9, 12 and 13 hours after exel{@4g Serum leptin concentrations significantlycoeased in the
30-minute recovery period after exercise compardth Wwaseline values [34]. The effects of exercisgntng
duration on leptin concentrations were studied.sEhgudies represent a short duration of exertBevéeks >) has
no effect on leptin concentrations, but prolongedreise (Week 1%) reduced levels of leptin [1]. Humard (2000)
stated that short-term aerobic exercise (60 minat&$% maximum oxygen consumption for 7 days)amainged
leptin concentrations in healthy middle-aged andngpmen. Kramer (2001) showed that despite theifgignt
reduction of subcutaneous fat after 7 weeks trgini@ptin levels were not changed. Kramer (199%ow&ed that
the 9 week training in obese middle-aged womereeed maximum oxygen consumption after the traipargpd,
but no significant changes in fat mass or leptincemtration was observed. Gomez (2002) reportedctesh in
blood leptin after 3 weeks of military training. &mel (2005a, 2005b) stated that regular exereideces body fat
and serum leptin levels in young male athletesvéirious sports) and healthy sedentary subjectsnildeptin
concentrations decreased after resistance tra{fingpnths, 3 days a week, 10 sets per exercise) ngported in 50
sedentary men and this reduction was associatdddeitreased of total loss of subcutaneous fat muadsbody
mass index [6]. Ishii (2001) showed reduction afdd leptin levels after 6 weeks of aerobic trainingype 2
diabetic subjects. Hickey (1997) reported leptimaantrations decreased after 12 weeks of aerohining in
young women. This decrease of leptin concentratiwas associated with significant changes in fatsnag].
Differences in leptin circadian rhythm after a ntaca running and a slight reduction in blood leimcentrations
associated with the energy costs of marathon rgnf#f]. Energy imbalance (estimated energy exparglit7000
kcal) was associated with reduced blood leptinlgef#t]. The results of the close relationship bestw blood leptin
and energy expenditure, there will be significarttese results suggest that delayed leptin respmnssercise
training can be expected to reduce energy equgtdeater than 800 kcal [1].

It seems that leptin changes by physical activitg axercise training is related to several factdtese factors
include the severity and duration of exercise trgjnnutritional status of subjects, leptin cir@dirhythm, and the
amount of caloric imbalance is caused by exerdiberefore, what are the effects of resistanceitrgion serum
leptin levels in sedentary overweight females? \Wéet12 weeks incremental resistance training haseffect on
serum leptin levels in sedentary overweight fentales
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MATERIALS AND METHODS

The purpose of this quasi-experimental study was determined and compared of the effect of 12 weeks
incremental resistance training on serum leptirelevn sedentary, overweight females. Twenty fiubjscts
randomly selected from the 40 sedentary (Physiaiivitly Rating < 2), overweight (30 > BMI (kg.if) > 25),
volunteers (Age: 19-25 yrs.) based on a healthdisehse risk questionnaire and level of physicaiac[based on
American College of Sports Medicine (ACSM) and Rbgk Activity Rating (PA-R) QuestionnairesPhysical
activities determined by a self-reported exerciabits questionnaire [21, 23]. All volunteers undemtva medical
history, physical examination, and oral-glucosettahce test. Medical screening excluded individwath heart,
kidney, liver, thyroid, intestinal, and pulmonarigatders or those taking medications known to &ffer outcome
variables. Participants' physicians were consuéted approved the withdrawal of antihypertensive ghatose-
lowering therapy for the duration of the study. iRlervention washout periods were determined froog chalf-
lives. In order to participate in the study 25 #subjects signed an informed consent form. At theebof the study,
the subjects were informed about the purpose ostiidy. They were told that the results would helearchers to
develop better strategies for improving methodslasity treatments. All the subjects were inforroétheir rights
to anonymity and confidentiality. The Institution@eview Board for Human Subjects at the univerajproved
this study. Previously physical activity levels weecorded with the use of the Physical ActivitytiRg (PA-R)
Questionnaire; volunteers were deemed sedentaingiif PA-R was< 2. Subjects were required to be weight stable
for > 6 mount before study participation. This subjeetsdomly divided in two groups such as, ExercisMi(B
28.02 + 3.65; %BF: 41.36 * 3.64; n= 15) and Congmups (BMI: 27.43 + 1.25; %BF: 40.23 + 3.53; n®).1All
females in the exercise and control groups hadymptms of cardiovascular diseases, diabetes, pertgnsion;
based on health/risk factors questionnaire. Thelyrtwd received any special medications, hormonkacement, or
supplements and did not follow any specific dieasdd on health/risk factors questionnaire. Pagtitip were
instructed to fast, consume no alcohol, or engagehysical activity for 48 h prior to blood samginThe research
study was conducted at a local indoor aerobic &heiraining club in the university.

The independent variable was 12 weeks incremeptstance training based on progressive overlagding

principal. Training program was based on AssoamtibSport Sciences Guidelines and it was adjusyesubject's
physical condition, gender and age. Training progveas performed for 12 weeks, 3 days/week and 90 daiys.

Total time of training program divided as warming (@5 min), main training program (70 min) and éogldown

(5 min) at the morning of days (10 — 11.30 am).ifirg program was started at 60% of One Repetiti@ximum

(1-RM) at the beginning week and 95% of 1-RM at lasek. Subjects eating habits and other daily jchys
activity in groups didn’t change for 12 weeks; leating habits and daily physical activity was coléd for two

days before tests (table 1).

Dependent variables included fasting serum conagotr of Leptin, Body Fat percent (%BF), Body Masdex
(BMI), and Waist to Hip Ratio (WHR) measured at inegng and the end of training program in two greup
Fasting whole blood samples were collected fromli¢fieantecubital vein (seated position) at 7-8 After 9-12
hours of fasting by a certified phlebotomist angiged into a 5 ml evacuated tube containing sudiitrate in
exercise physiology laboratory. Tube were mixedwoid coagulation, chilled, and centrifuged at 3gd0r 20 min
within one hour after sampling. The plasma fracfimm tube was each transferred to two plasticsvéald frozen at
-70° C. Leptin measured by ELISA from sandwich cefitve method type using DRG-Diagnostica, GmbH,
Germany kits. Body Fat percent estimated by thitee($riceps, Suprailiac and/or Suprailium, and Nhibh) skin
fold method (Jackson et al. Formula); by used gpefaden caliper. Body mass index (BMI) calculatedubgd
Quetelet Index (W/B [body mass in kilograms (kg), divided by heightreters squared @ Subject's height
and weight measured by used a calibrated medical Bella-840 scale (Germany). Waist to Hip RatidH®) was
calculated by dividing the waist circumference antmeters (cm) by hip circumference in centimeters); by
used an inelastic Tape Technique.

The results are presented as the Mean = Standavéitda (M = SD). The normality of the distributioand
homogeneity of variances tested with Shapiro-Wilid d_evene's tests respectively. Baseline valuesefah
variable were compared between groups with theofissvo-tailed independent samples t tests. Withiaug's
comparison were done with two tailed paired sanyést. Between groups comparison were done withtailed
independent sample t-test. The data were analygiad §PSS-18 soft ware. Significant levels inedt$ were set at
P<0.05.
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Table 1. Research Plan.

12 Weeks Resistance Training * 3 days/ Week * 98 Mi

Days Day Days
3 | -2 -1 1] 2] 3] 4 5 6 7 4 9 1p 1 F 1 7 3
Pre Test
e Weight Post Test
Diet & o Height o 4 Sets T;‘ _ge'\t/lerteSt T;‘ _ge'\t/lerteSt Diet & e Weight
Exercise e Blood Sampling Exercise e Blood Sampling

e 12 - 15Rep e 38-12 Rep e 3-5Rep

©Cho:%55 (Triceps, Suprailiac, ;'30 70%@ 1- ;l\ZIO 5% @ 1- I-QR(I)\/I_% %@ ©Cho:%55 (Triceps, Suprailiac,
’ o 9" o

oo | aeotion | Sneeo [ Svnnes | S | sE9S0. | antviodion
70 } p between Sets between Sets between Sets 70 . p

circumferences circumferences

e 1-RM Test

Controlled e 3 Site Skin fold Controlled e 3 Site Skin fold

e Diet & other Physical ActivitiNot Controlled
e General Warm Up: 10 Min (Slow Running and Stretchg
Training)

e Specific Warm Up: 5 Min ( ONE Set Resistance Tirajn
@ 50 % of 1-RM @ 15 Rep.

e Main Program of Resistance Training: 70 Min.

1. Leg Extension (Quadriceps Muscles)

e Diet & other Physical Activity 2. Chest Press (Pectorals Major Muscles) e Diet & other Physical Activity
Controlled 3. Elbow Flexion (Biceps Braches Muscles) Controlled

4. Elbow Extension (Triceps Braches Muscles)

5. Hip Abduction (Hip Abductors & Gluteus Medius
Muscles)

6. Weighted Alternating Sit-up (Rectus Abdominisian
Internal & External Oblique's)

e Cool Down: 5 Min (Slow Running and Stretched
Training)

RESULTS AND DISCUSSION

IN table 2, Means + Standard Deviation (M + SD)tleé variables and the results of statistical teStgroups are
presented. Means differences of leptin (Exerci§e4@ + 2.36 vs. Control: 16.90 + 1.78 ng’inlvere significant
between groups in post test. Means differencespiirl in pre test (16.03 + 2.58 ng:thland post test (15.46 + 2.36
ng.mi") of exercise group were significant (p =0.012*)e&ns differences of %BF (Exercise: 40.94 + 3.33 vs.
Control: 40.45 * 3.83) were not significant betwegoups in post test. Means differences of %BFR@tpst (41.36
+ 3.64) and post test (40.94 + 3.33) of exerciseugrwere significant (p = 0.036*). Means differenad BMI
(Exercise: 27.89 + 3.5ds. Control: 27.48 + 1.32 kg:fin were not significant between groups in post té&ans
differences of BMI in pre test (28.02 + 3.65 ki)nand post test (27.89 + 3.54 kg)rof exercise group were not
significant (p = 0.090). Means differences of WHExércise: 0.78 + 0.052 vs. Control: 0.79 + 0.03@ravnot
significant between groups in post test. Meanstkfices of WHR in pre test (0.78 + 0.055) and fesit(0.78 +
0.052) of exercise group were not significant (@.£41).

Table 2. Means (M) + Standard Deviation (SD) of theariables and the results of statistical tests ipre test and post test of groups
(P<0.05).

Variables | Groups Pre test Post test sig
Leptin Exercise| 16.03+2.5 15.46 + 2.360.012*
(ng.mr*) | Control | 16.89 +1.9 16.90 + 1.78 0.900
%BE Exercise| 41.36+3.64 40.94 + 3.330.036*
Control | 40.23+3.53 40.45+3.83 0.190
BMI Exercise| 28.02+3.6%5 27.89 +3.540.090
(kg.m?) Control | 27.43+1.25 27.48+1.32 0.450
WHR Exercise| 0.78+0.05% 0.78 +0.0%20.141
Control | 0.79+0.029 0.79+0.030 0.170

Physical activity and exercise training associatgth leptin reduction and energy imbalance, incegamsulin
sensitivity, changes in lipid metabolism and ligidncentrations and related factors [1]. Due todhessons, it
seems that leptin changes by physical activity aexercise training is related to several factorsesehfactors
include the intensity of exercise (moderate to sgveduration of exercise per sessieng0 min), duration of
training period ¥ 12 week), the type of exercise (aerobic and fesistance), nutritional status of subjects, leptin
circadian rhythm, time and amount of caloric imibaka & 800 kcal) is induced by exercise. In this study,
incremental resistance training was reduced botlpdacent and serum leptin levels in exercise grag mean
difference of WHR and BMI were not significant.
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The results of Hickey (1997), Leal-Cerro (1998) @Md (1999), Kramer (1999a), Olive (2001), Ishiio(&),
Gomez (2002), Zaccaria (2002), Karamouzis (20083jd=(2002), Nindl (2002), Zafeiridis (2003), Urfab05a and
2005b) and Fatouros (2005), indicated that thetiogiship between exercise training and physicaiviagtand
reducing serum concentrations of Leptin, % Fat BMI in males and females with different age, setyeand
duration of exercise training and physical activByt the results of Landt (1997), Torjman (1998)ppini (1999),
Kramer (1999b), Weltman (2000), Houmard (2000),rdea (2002 and 2001), Bouassida (2004) and Zoladi@52
showed leptin responses during exercise and reg@eziods is still not completely clear. There seweral reasons
that can explain the behavior of leptin to physiaetivity and / or exercise training; such as reiducof fat mass
and the concentration of hormones (insulin, coktigmowth hormone, catecholamine, testosterone,) etd
metabolites (free fatty acids, lactic acid, highglyrceride, etc.) have a decisive role in energystonption [1].

CONCLUSION

Therefore, incremental resistance training was ¢edubody fat percent and serum leptin levels inesty,
overweight femalesDue to these reasons, it seems that leptin changagremental resistance training are related
to body fat percent reduction.
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