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ABSTRACT

Sedentary lifestyles, obesity, diabetes and Corprfatery Diseases (CAD) have been considered ariaumt
factors in the start of the"3millennium. Increment of age & gender relatedkrigctors such as lipids and
lipoproteins disorder, diabetes and obesity acconipad by decrement of physical activity levels idesgary
females. Creating an active lifestyle with regudstercise training is the best prevention of lipél lipoproteins
disorder, obesity, diabetes, CAD and its risk fe&tdhe results of previous study indicated thaglberm exercise
training has beneficial effects on serum concerdgratof TC, TG, LDL_C, and HDL_C. There was few gtud
executed considering swimming combined traininduthed aerobic and anaerobic swimming effects oseHipid
profiles. Therefore, the purpose of this study wasermined and compared of effects of 8 weeks simgmm
combined training on lipid profiles in academic ébwathlete's women. Whether, the 8 weeks swimnauntioed
training included aerobic and anaerobic swimming@any effects on serum concentration of TC, TG, 1@ and
HDL_C in academic level athlete's women? The pwpiighis semi quasi study was determined and coedpat
the effects of swimming combined training includetbbic and anaerobic swimming on lipid profilesaicademic
level athlete's women. 20 subjects randomly saleftten 30 volunteered healthy academic level agtdetvomen
(20-25 years) based on physical activity rating gfigmnaire in Islamshahr branch of Islamic Azad bity
(Tehran, Iran). These subjects randomly divide&xercise (n=10) and Control (n=10) groups. Trainipgogram
was performed for 8 weeks, 2 days/week and 60 daiyg. Training program was started at 55% of HeRates
Reserve (HRR) at the beginning and 85% of HRR sitvieeeks. Subjects eating habits and other dailysighl
activity in groups didn’'t change. Fasting bloodrgale was taken for measuring serum concentratiohn@f TG,
LDL_C and HDL_C with ELISA method (Pars Azmoon, kitm) after 9 to 12 hours of fasting, 7-8 am,nfrdeft
Antecubital vein at medical diagnosis laboratorypitl profiles means compared with two-tailed indegent and
paired samples t test between and within the eser@nd control groups, respectively. Significantle of all tests
were 0.05.Mean differences of serum TC, TG, and LDL_C comagohs between groups in post tests,
and mean differences of TC, TG and LDL_C in pre ost tests of exercise group were not significant.
Mean differences of HDL_C between groups in pastard mean differences of HDL_C in pre and post
tests of exercise group were significant<{®.001**). Swimming combined training included aerobic and
anaerobic swimming have beneficial effects on sezantentration of HDL_C in academic level athletgzmen;
but were not significant effects on TC, TG and LOL_Therefore, more studies need to be done to shew
optimum levels of intensity, duration and type wingming combined training for desirable effectstbase lipid
profiles levels.
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INTRODUCTION

The prevalence of Coronary Artery Disease (CAD)rtaliy and financial burden of those in world i©wing [1,
2, 11, 17, and 19]. Incidence and mortality fromEC# Iran is increasing [26]. Sedentary lifestylebesity and
increment of CAD morbidity and mortality have beeonsidered as important factors in the start of 3fe
millennium [1, 11, and 17]. CAD are a number onléekiin the world and peoples and governments haveay a
lot of expenses to control, prevention and treatnoéhem [17]. CAD risk factors are variables tlagpear to be
associated with the development and progressidgdAdi. Study findings showed that factors such asrsdevels
of Total Cholesterol (TC), Triglyceride (TG), Lowebsity Lipoprotein Cholesterol (LDL_C), and High i3y
Lipoprotein Cholesterol (HDL_C) are also associatétth the development and progression of CAD [la] 17].
Increment of age & gender related CAD risk factetech as lipids and lipoproteins disorder and opesit
accompanied by decrement of physical activity Iewelsedentary women. On the other hand, increofegptiysical
activity levels and exercise training modified dipiand lipoproteins disorder, obesity and CAD ffa&tors and
decrement of CAD morbidity and mortality and finaddourden of those [1, 2, 17, 19, 26]. Creatimgagtive
lifestyle with physical activity is the best prewiem of lipids and lipoproteins disorder, obesitydacardiovascular
disease and its risk factors [2, 11, 17, and 18 Tesults of previous study indicated that longatghysical
activity and exercise training is the best way immary and secondary prevention of chronic diseassgecially
CAD, obesity and lipids and lipoproteins disordemien and women with different age ranges [2, ¥1ahd 19].
The results of previous study indicated that losgrt exercise training has beneficial effects amationship with
serum concentration of TC, TG, LDL_C, and HDL_C1[3-12-14, 16]. Conroy (2007) showed in a 10 yparsod
study about role of sports and physical activityprevention of CAD risk factor that increased phgsiactivity
levels would lead to decrease these risk factotivhovomen also have a healthier life, and betigk factors
pattern compared to inactive women. LDL_C, TC ari@Pare lower in active women compared to inactivenen
and they also have a higher HDL_C levels in bloemis [7].

Some researchers studied aerobic, anaerobic anbiredn(aerobic — anaerobic) training on lipid piexfj physical
fitness and health related metabolic factors sugtblaod lipids levels in women. There was a sigaffitly
decreased in LDL_C and TC levels in all groups. réheias a significantly increased of HDL_C levelsaith
groups’; but these differences were not signifidagtween training groups. They concluded that @erwhining,
anaerobic training and combined (aerobic — anaeydiziining had positive effects on fitness, ampidé profiles in
females [3-10, 12-14].

Water exercise or swimming is one of women' mosfegsred methods of exercise. Swimming is the ezerof
choice for many women who decide to start a fitn@sgram. This is a form of exercise that is dam¢he water
involves using rhythmic movement performed at défé levels of intensity or difficulty. Swimmingéreases
cardiovascular conditioning and, at the same tinedp to tone muscles in the body. Today women makéhe
majority of swimming participants. It is the wompapulation's increased interest in this form ofreise that has
caused the greatest growth in swimming fithessnamg. Swimming exercise is a good exercise chaicavdmen.
Many women refrain from physical activity becauseyt are afraid of injury. Many women suffer physica
impairments that limit their ability to participate land exercise. There is less chance for injutée occur when
exercising in the water. A swimming workout caukess compression on the joints than is experiedoeithg land
exercise. The buoyancy of water reduces the musskkdetal stress put on the body. Buoyancy aldpsh®
protect women from dynamic and fast movement. ts peiss strain on the body and helps to preventyroihe
injuries that women receive during land aerobicat foroduce jarring and bumping movement. Buoyariep a
allows for strengthening and toning in muscles Wefs fatigue and soreness. These results indyctttluse of all
the major muscles in the body. In the water, wowem perform many exercises that would be imposs$dri¢hem
on the land. Swimming is becoming more and moreaufapvith women and, in the future, many women dedb
join this type of fithess program [11, 17, and 1Sgveral studies have been conducted to determirether
swimming produces benefits for the women participafakeshima et al. (2002) conducted a study amevoand
reported that swimming helped to improve the caralcular fithess, muscle strength, power, agifigxibility,
pulmonary functions, and blood lipids of the wonf2h]. Wininger (2002) and Wantanabe, Takeshima,dakand
Inomata (2000) conducted studies on women in wagercise programs and concluded that swimming Hetpe
reduce the rate of obesity among the participa@® P4]. Swimming trainings would cause decreas&ddy
composition factors such as body mass, body maksxjrbody fat percent and waist circumference B, In
conclusion, water exercises, such as swimmingnaey positive outcomes that can be attained framfttm of
exercise, including physiological, psychologicaideother benefits. Swimming is a form of exercisat thelps to
increase strength, endurance, flexibility, andefim levels.

Therefore, according to the previous studies resiilseems that combination training included hiertraining and
anaerobic training has better effects on cardiavasditness, aerobic fithess and lipid profilesvi®ming training
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is also more interesting and easier for women coetpto other sports and exercise training methOasthe other
hand, exercise training and physical activity miediflipid profiles, but the influences of differetgpes of
swimming and combination of them on lipid profileas rarely been investigated. There was no studguted
considering combination of aerobic swimming andeaohic swimming on lipid profiles. Therefore, therpose of
this study was determined and compared of effet® weeks swimming combined training on lipid pledi in
academic level athlete's women. Whether, the 8 sveekmming combined training included aerobic andesobic
swimming have any effects on serum concentratiom©f TG, LDL_C, and HDL_C in academic level athlete
women?

MATERIALS AND METHODS

The purpose of this semi quasi study was determametlcompared of the effects of swimming combinmathing
on lipid profiles in academic level athlete's wome0 subjects randomly selected from 30 voluntedrealthy
academic level athlete's women (20-25 years) basesimerican College of Sports Medicine and Physialvity
Rating Questionnaire in Islamshahr branch of Istamzad University (Tehran, Iran). This subjects damly
divided in two groups such as, Exercise (BMI: 256.2.1; n= 10) and Control groups (BMI: 25.6 + 26; 10). All
the subjects were informed of their rights to amoity and confidentiality. The Institutional RevieBoard for
Human Subjects at the university approved thisystudorder to participate in the study 20 the salg signed an
informed consent form. At the onset of the stutig, subjects were informed about the purpose ostindy. They
were told that the results would help researcherdevelop better strategies for improving methotislisease
prevention. The research study was conductedaad indoor swimming pool in the university.

The independent variable was swimming combineditrgi included aerobic and anaerobic swimming based
progressive overload training principal. Trainingpgram was based on Association of Sport Scienao&telines
and it was adjusted by subject's physical conditiamder and age. Training program was performe8 feeeks, 2
days / week and 60 min / days. Total time of tragnprogram divided as warming up (15 min), swimnnggram
(40 min) and cooling down (5 min) at the morningdafys (8 — 9.30 am). Training program was startesb8b of
Heart Rates Reserve (HRR) at the beginning week3&ftl of HRR at last week. Subjects eating habits @her
daily physical activity in groups didn’t change.fi@mdent variables included lipid profiles such & TG, LDL_C,
and HDL_C measured at beginning and the end dfitrgiprogram in two groups. Fasting blood sample ta&en
for measuring serum concentration of TC, TG, LDLa®@i HDL_C with ELISA method (Pars Azmoon kits, [ran
after 9 to 12 hours of fasting, 7-8 am, from lefhit@cubital vein at medical diagnosis laboratory.ohder to
determine whether there were any statisticallyifigant differences in the lipid profiles of subjeauring training
program, a two-tailed independent samples t test uwsed for comparing of lipid profiles means betwdae
exercise and control groups. The lipid profiles mem pre test and post test of each group compaitbda two-
tailed paired samples t test. The normality of tfistribution and homogeneity of variances testedhwi
Kolmogorov—Smirnov and Levene's tests respectiv&lynificant levels in all tests were®.05.

RESULTS AND DISCUSSION

IN table 1, Means and Standard Deviation (M+SD)hef variables and the results of statistical tesfwe test and
post test of groups are presented. Mean differeatagrum concentration of TC (E: 165.7 + 32.1@s179.2
30.0 mg.df) in post test between groups were not signifi¢ant 0.135). Decrement of serum concentration of TC
in pre test (180.4 £ 30.5) and post test (165.24Bof exercise group were not significant (p £82).Decrement

of serum concentration of TC in pre test (182.2982 and post test (179.2 + 30.0) of control grovgre not
significant. Mean differences of serum concentrati6 TG (E: 160.0 + 28.9 vs. C: 163.8 + 31.8 mg)dh post test
between groups were not significant (p = 0.478rément of serum concentration of TG in pre te56(3 + 26.6)
and post test (160.0 + 28.9) of exercise group wetesignificant (p = 0.520). Increment of serunmoentration of
TG in pre test (145.5 + 30.1) and post test (16333..8) of control group were not significant. Medifferences of
serum concentration of LDL_C (E: 83.7 * 22.8 vs.99:5 + 24.3 mg.dl) in post test between groups were not
significant (p = 0.275). Decrement of serum coneditn of LDL_C in pre test (95.4 + 25.5) and ptest (83.7 +
22.8) of exercise group were not significant (p.220). Decrement of serum concentration of LDL_(ia test
(107.3 = 27.1) and post test (99.5 = 24.3) of adngroup were not significant. Mean differences sefum
concentration of HDL_C (E: 54.4 + 6.5 vs. C: 42.5.8 mg.dl") in post test between groups were significant (p
0.001**). Increment of serum concentration of HDLirCpre (41.2 + 5.1) and post tests (54.4 + 6.5gxdrcise
group were significant (g 0.001**). Increment of serum concentration of HOLin pre (40.7 + 4.9) and post test
(42.1 £ 5.3) of control group were not significant.
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Table 1. Means and Standard Deviation (M+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 % diff sig
TC E 180.4 +30.5 165.7 +32.1 -8.1]
(mg.dr) o 179.2£30.0] 0.182
Sig C 182.2 £29.8 0135 1.6
TG E 155.3+26.6/ 160.0 +28.9 3.0 0.520
(mg.dit) 163.8 +31.8 )
Sig C 145.5 +30.1 0.478 125
LDL_C E 95.4+25.5 83.7 £ 22.8 -12.2 0.220
(mg.dit) C 107.3+27.1] 99.5%24.3 -7.2 )
Sig 0.275
HDL_C E 41.2+5.1 54.4 £6.5 32.0
(mg.dit) 421+53 0.001*
Sig C 40.7+4.9 0.001* 34

The results of this study indicated that swimmimgnbined training was significantly increased HDLIgRels.
These results indicated that 8 weeks of swimmingliioed training included aerobic and anaerobic swimg
modified lipid profiles and corrected the pattefrifeese risk factors in academic level athlete'sne@n. The results
of previous studies indicated that increment ofgitel activity levels and exercise training modifigid profiles
and decrement of CAD morbidity and mortality. Thessults indicated that long-term physical actiwtyd exercise
training have beneficial effects on serum conceiomaof HDL_C [3-10, 12-14, 20, 22]. Increment oDH _C in
academic level athlete's women in this study reduitom aerobic and / or anaerobic swimming or doation of
them. Primary levels of lipoproteins and lipid ples and intensity, duration and types of physaetivity and
exercise training are important factors that affgmtl profiles. It seems that differences respensé HDL_C in
academic level athlete's women in this study ware t primary levels of this lipoprotein and condiion of
training. Endurance training such as aerobic swingnincrease maximum oxygen consumption, numbeg, il
density of mitochondria and oxidative enzymes. @a other hand, anaerobic swimming increased myisfibr
proteins and muscle mass. Therefore, enduranaerigasuch as aerobic swimming increase the rafataierobic
catabolism and anaerobic swimming increase the atscand duration of fat aerobic catabolism (incedathe
muscles fiber and fatigue threshold). These strattnd functional changes in body systems resutigdcreased
aerobic energy expenditure and fat born. Some puevstudies indicated that serum levels of TC, TG laDL_C
were decreased after aerobic training in sederitangales [3-10, 12-14, 20, 22]; but the resultshi$ study were
not supported of them. The results of this studijcated that serum levels of TC, TG and LDL_C wagereased in
academic level athlete's women in exercise groupthese decrements were not significant.

CONCLUSION

Therefore, the results of this study indicated thatmming combined training was significantly maeif lipid
profiles in academic level athlete's women. Swingréombined training included aerobic and anaersicnming
in this study have beneficial effects on serum eot@tion of HDL_C in academic level athlete's wontaut were
not significant effects on TC, TG and LDL_C. THere, more studies need to be done to show thenoptilevels
of intensity, duration and type of combinationiag for desirable effects on lipid profiles.
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