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ABSTRACT

Chronic kidney disease is a significant generakdise, which affects a large number of people ardgbadvorld. If
kidney function and glomerular filtration rate ded, the blood levels of cystatin C (Cys C) risklso studies
showed that metabolic disorders are very commonngmecipient of a transplanted kidney (TK). The aifrihis
study was to determine the effects of eight wekkgsrobic exercises on Cys C and metabolic syndrivies) in
females with transplanted kidney.20femaleswithgpemted kidney age of 24.3 + 2.5 years particigat8ubjects
were divided into two equal groups. Prior and afstndy both groups underwent a blood test to cli®ek C and
metabolic syndrome. The experimental group condueight weeks of submaximal activities and 3 sasséach
week. To analyze the data independent and depetitisitwere used. To validate if the data disttifaiis normal,
Kolmogorov-Smirnov test was utilized. The resutigws experimental group had decreased their TC &.02G
(0.002), FBS (0.026) and SBP (0.024) and incredsdd_ (0.003), however there were no Differencesvieen
both groups for all aforementioned factors but 1@ (0.031). Also there were no changes of Cys.&9¢), WC
(0.896) and DBP (0.081). According to the resulesagn express eight weeks of aerobic training dm¢have a
significant effect on Cys C while decreases Maist 8an be concluded that aerobic exercise isuldef females
with KT.
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INTRODUCTION

Chronic kidney disease is a significant generaake, which affects a large number of people arth@dvorld.
Patients suffering from this disease are exposeahtadvanced form of kidney disease that resultialysis and
kidney transplantation (KT)Kidney dysfunction increases the risk of death aartiovascular disease, reduced
muscle mass, attenuated muscle strength and panetran apparent decreased tolerance to exéftiserder to
estimate the health statusof kidney, it is posdiblestimate the glomerular filtration rate (GFR)derum creatinine.
However it is not precise, so other substances) asaCYS C, are being explored to estimate GER'S C, a non-
glycosylated 13 kDa protein, has the potential tipriove estimates of GFR, because it is thoughtedess
influenced by muscle mass or dfet.

CYS C has been reported as a simple and early mafkenal damage and a predictor of cardiovasaulartality
beyond classical risk factors in patients with @mattery disease (CAD)™
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Also, it seems that the relationship exists betw@¥® C and type 2 diabetes. Studies have showeased levels
of Cys C in patients with the Méts‘increase the risk of diabetes and CRH.

Mets is a disorder of energy utilization and steradiagnosed by a co-occurrence of three out & &f the
following medical conditions, waist circumferenaeiftral obesity), elevated blood pressure and wdviasting
plasma glucose, high serum triglycerides, and l@k-density lipoprotein cholesterol (HDL-C) levEls

Aerobic exercise has been shown to improve rerdlcandiac function in individuals with chronic kieln disease
(CKD) . Serin et al (2009) studied CYS C serum levelraftdomaximal exercises. The results showed a séksve
submaximal exercise does not have an effect onekidmerformanc®. Baxman et al (2008) studied body
composition and activities effect on urinary creaté and CYS C. They concluded that Serum and ryina
creatinine correlated significantly with body welghut the level of correlation with lean mass veagn greater.
There was no significant correlation between bodygit and lean mass with CYS C. Conversely, mesans
CYS C did not differ between active and inactiveups"®.

Studies show that kidney damage probability riséth whe increase of metabolic disorders and Metsdsy
common among recipient of transplant kidif&y

Evidences show that participation in regular, matieintensity physical activity may be a preventiviervention
of the Mets and that activity of greater intensitsty provide even greater ben&fi’.

According to the fact that the recent evidencev@ithat Mets is related with high risk of expostoeCKDs, and
because of the rise in recent decades of CKD inciel@nd its

Associated with cardiovascular risks and damags tha growing epidemic of obesity and old societhets and
CKD are considered as health problem gloBallurthermore, there are few, if any, randomizeatas trials that
have been published examining the effects of egeroh changes in CYS C and Mets in females diaghasth
kidney transplantation (KT) especially in Iran, therpose of this study was to investigate the éféécaerobic
exercise on changes in CYS C and Mets componemtskafactors of kidney.

MATERIALS AND METHODS

Subjects characteristics

Twenty inactive females voluntarily with averageeanf 24.3 £ 2.5 years with TK from Association gieSific
Patients and Organ Transplant of Shiraz Iran ppeted in the study. Subjects with TK complicatiotmst
prohibited participation in exercise and smokersenexcluded from the study. Subjects were not eedjalg any
systematic exercise programs at least 6 monthsrédfe study. They take anti- immunity medicaticofs
Mycophenolic acid(1500 mg per day) and Cyclospoft@®mg per day).

Written informed consent was obtained from eachesuitprior to participation. The subjects were mfied of the
protocol and the possible risks and difficulties tbhé study. Subjects were divided into two simitapoups’
experimental and control based on their BMI. Thedgtwas approved by the ethics Committee of IslafAdad
University, Fars science and research branch.

Cys C and Metabolic syndrome measurement

Blood samples were obtained in the morning aft&@ $ours fasting a day prior to the start of thelgtand again 8
weeks after at the end of the study under the sanéitions. CYS C was evaluated by enzymatic Kiteway
Model US Diazyme laboratories mg/dl). The definitiof Mets was based on the presence of three oe mor
components out of five defined criteria for metabayndrome by the amended National CholesterolcEtion
Program’s Adult Treatment Panel Ill (ATP-IIf. The ATP-III criteria include (1) waist circumferee > 8&m
(women); (2) SBP > 13dimHg, DBP > 83nmHg, or use of antihypertensive medications (3}ifg plasma
glucose > 11@ng/dl or use of diabetes medications; (4) fasthigyicerides > 15@ng/dl or lipid medications and
(5) HDL cholesterol <5éng/dl (women). Serum triglyceride levels was meaduby enzymatic kits (Mann
Chemical Company) using an auto analyzer. HDL-G weeasured by an Auto analyzer using commercial kit
(Pars Azema Company, Teheran, Iran). Serum fablimod sugar levels was measured by Selectra-Eandtyzer
using an enzymatic kit (Mann Chemical Company).

Pelagia Research Library



Rahimi Eskandar et al Euro. J. Exp. Bio., 2015, 5(6):7-12

Anthropometric and Blood Pressure Measurements

All anthropometrical measurements were done withgihbjects wearing light underwear and without sh8edy
weight was measured to the nearest 0.5 kg; usigigatiiscale (made in Germany). Height was meastoetthe
nearest 0.5 cm against a wall mounted tape. Bodsimalex was calculated by dividing the weight itograms by
height in meters squared and according to WorldtH&rganizatiof®.Central obesity was measured in centimeters
at the midpoint between the iliac crest and theaige using a non- stretchable tape without corsjme®f the skin
and defined on the basis of waist circumference YWWglood pressure was measured on the right aren edsting

for 10 min in the supine position, using the staddaercury sphygmomanometer pre and post $tudy

Protocol of study

The experiment group involved in eight weeks ofreise, 3 sessions a week with 55-70 percent of maxi heart
beat rate. The exercise program of each sessitudied 10 minutes of warm-up, 30 minutes runningl, ainthe end
of each session, cool down for 10 minutes was d65&0% of maximum heart beat rate, for the fived tveeks,
60-65% for the next 3 weeks, and 65-70% for thetlage weeks. The experimental group did not imedh any
other exercise aside from the program. Control gronderwent the same testing battery but did ndigyzate in
any exercise training during eight weeks of stuthe protocol was designed by researchers.

Statistical Analysis

Methods: In this randomized clinical trial study data werealyzed using descriptive statistics (mean aaddstrd
deviation) and statistical method of covariancelymist Also in order to validate if the data dibtriion is normal
Kolmogorov-Smirnov test was utilized. Statisticérsficance was set at (p <0 / 05). Data were arelyusing
SPSS versidh.

RESULTS AND DISCUSSION

In total 20 subjects with KT participated in thisidy. There were no significant differences betwgeups for any
of the variables at baseline. Following the exe&r@sperimental group had significantly decreaseit fhG (0.002),
FBS (0.026) and SBP (0.024) and increase of HDQO®), however there were no Differences betweeh baiups
for all aforementioned factors but for TG (0.03Rlso there were no changes of Cys C (0.899), W89®) and
DBP (0.081) following exercise (table 1).

Table 1: Pre and post study of Anthropometric and Bbod Biochemistry Factors of Subjects

GROUP Control Experimental
VRIABLES Pre Exercise | Post Exercise| Pre Exercise | Post Exercisg
Age(year 23.9+2.¢ - 24.442.! -
High(cm} 162+2. - 161+4.C -
Wight(kg) 59.5+4.02 58.9+4.6 57.9+1.8 56.5+3.6
BMI(kg/m?) 23.8+1.2 23.7+3.6 23.6+2.1 22.1+1.8
wWC 89+0.07 90+0.07 89+0.05 89+0.03
Cys C(ng/mL) | 973.2+10.08 959+9.26 0.62+0.29 0.61+0.25
TG(mg/dl) 144+5.¢ 151.245.¢ 145.2+47.. 138.816.¢
SBAmMmHg) 13446.¢ 13247.¢ 13146 122.545..
DBP (mmHg) 81+3.1 82+4.8 79%3.03 77+4.07
HDL-C(mg/dl) 39+2.1 41+2.6 39+2 44+4.27
FBS(mg/dl) 105+9.4 107+8.8 106+7.03 100+6.07

Chronic kidney disease is developing and it is eissed with various diseases including cardioveamcdisease,
metabolic syndrome and mortality, especially irigrats with kidney transplantatich

SO the aim of this study was to investigate thectfdf aerobic exercise on Cys C and Mets in petieith KT as
risk factors of CKD.

The study showed a significant effect of aerokaming on SBP, TC, TG, HDL-C and FBS. Although #harere no
significant effect on Cys C, DBP, and WC.

Serin et al (2009) studied Cys C serum level aftdimaximal exercises. The results showed therenwahange
before and after the exercise period and the relBees stated that 8 weeks of aerobic training cadshave an
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effect on Cys C and kidney performatt&axman et al (2008) studied body configuratiod antivities effect on
urinary creatinine and Cys C. They reported that Cyis not affected by physical activity which e tsame as our
results®. On the other hand Pechter et al (2003) analyzsd@Cserum level after 12 -week of regular low-irsiey
aquatic exercise. They reported that aquatic esemcreases Cys C and creatiffine

Table 2: Comparative analysis of covariance the viables in females with kidney transplants

Variables Test stages F valug P valug
Cys C(ng/ml)| Pre and posttest  10.55 0.0
Between groups| /002 0.899
FBS( mg/dl) Pre and post test 5.54 0/026*
Between groups| 0.113 0.69¢
HDL( mg/dl) | Pre and post teg 12.8 0.003*
Between groups| 3.01 0.163
TG( mg/dl) Pre and post tes 88.76 0.00p*
Between groups| 6.01 0.031f
WC (cm) Pre and post tes 9.05 0.08
Between groups| 9.77 0.764
SBP(mmhg) Pre and post test 65.1 0.024*
Between groups| 0.122] 0.62]

[*2]

—

—

—

N

DBP Pre and posttest  12.4 0.081
Between groups .1.01 0.89¢
P sig<0.05

The difference between results of Pechter et alystimd our study could be for the difference betwie intensity
and duration of exercise, and also because ouestshjvere patients with KT and Pechter et al wenalrpatients.
Also their exercise was aquatic exercise and ows land exercise. It seems water immersion impreval
function, probably due to an improvement in renainbdynamics associated with decreases in vasoprasgo
increases in vasodepressor horméh&s

Also our analyzed shows that aerobic training isoagted with lower risk of Mets among females wHih. A
number of studies have showed correlations betwestabolic syndrome and CRD Chenet al (2004 )ound that
having metabolic syndrome results in a 2-fold highkance of developing CKD compared with the genera
populatiorf®.

According to our study aerobic training appearechéwe beneficial effects on individual componentsviets
including TC, TG, HDL and FBS as well as systoliodudl pressures. However some studies have showat effily
on some of Mets componefits

Although our results were not significant in eitlggoup. One of the reasons could be the use ofsdikg anti-
immune system for organ transplantation, such atosgorine, as most studies state that Cyclospdraseside
effects such as increase TC and TG leVels

Another common issue after transplantation is ticegiase in blood pressifie

High blood pressure results in nephrosclerosispuiin dependent on or independent mechanism. Irergati
suffering from high blood pressure and urinary eimotexcretion, GFR declines which means that evstight
increase in blood pressure can expose these matekidney damagé *' 3¢ Our results are consistent with study
of Pechter et al (2003). They reported that a 12kwew-intensity aquatic exercise program in 26gyes with mild

to moderate chronic kidney disease resulted inedsed blood pressure, decreased proteinuria, asldjre
improvement in GFE',

A possible mechanism for the effect of aerobic on blood pressure reduction is through itscefon
reducing body weight, which is justified by the feemance and structure changes in vascular sysRamin-
angiotensin system modifications and sympathetiemes system reductidh

Blood glucose increase after transplant operasomore. The results of studies including curretnidg show
physical activity decreases blood glucose, so egrpbysical activity play an effective and effidignle in blood
glucose reductiofl “° It is worth highlighting that regular physicaltiatty is critically important for prevention of
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the Mets and its components in both early life adatkr life. Evidence is beginning to accumulate tive
epidemiological literature which suggests thatipgoration in physical activity may alter all metdioaisk factors as
well as KT.

CONCLUSION

Eight weeks of aerobic exercise does not have rafiignt effect on Cys C on females with KT, whiecreases
Met S components. Thus, according to the factttteiMet S components increase after the transplahtan have
negative effects on kidney performance in long-teimrefore, according to the results of the stwaty say aerobic
exercise effect on these components. It seem$tta€ is also affected by aquatic activity, andl#mal activity has
no effect on Syc C, however there should be margias$ with various exercise types, duration anerisity in order
to present proper solutions for patients, as welhareasing the knowledge.
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