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Abstract

Indoor climbing is a worldwide sport with particular physiological and physical demands.
With this study, it was aimed to investigate the éécts of indoor climbing on oxidative stress,
antioxidant levels and hematologic parameters. Aliesults in the study were analyzed via us-
ing non-parametric Wilcoxon test with Statistical package for Social Sciences version 17 for
Windows, with p<0.05 as the criterion for significaace for all statistical comparisons. Fifteen
voluntary male students whose average age is 22:82,65 years old, participated in this study.
These subjects were climbed 30 + 1,25 times durimight weeks. Blood samples were collected
at rest, 24h before, and 24h after climbing protods to analyze total antioxidant status (TAS),
total oxidant status (TOS), oxidative stress indexOSI) and hematologic parameters [Hemo-
globin (Hb), hematocrit (Hct), platelet (PIt) and keukocyte (Wbc)]. Resting heart rates were
measured at the same time. According to our findingy TOS (1,47 + 0,06, 1,51 £ 0,02) (P:0.042)
significantly increased, TAS (1,56 £ 0,04, 1,52 +@B) (P:0.036) significantly decreased and
OSlI (0,94 + 0,02, 0,99 £ 0,05) (P:0.014) signifiainincreased with climbing. There has been
no statistically relation among the hematologic paameters. Data demonstrate that indoor
climbing leads to increased plasma oxidative stress sedentary individuals and can affect the
athletes performance negatively.
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Introduction antioxidant defence mechanism of the living orgasis
which in turn results in direct or indirect celluldamage

Indoor climbing is the most rapidly growing type of [51
climbing and is now recognized as a modern conipetit
sport as well as a mode of fithess exercise. Chiglhias
been described as a vigorous activity that demamas
cular power and strength, flexibility, and aerobizdur-
ance [1]. It is reported that indoor climbing isegdate
for increasing cardiorespiratory fitness and muecul
endurance [2].

It has been suggested that especially acute aedst
exercises lead to oxidative stress, whereas reguldur-
ance practices may decrease the exercise-induddd-ox
tive stress and muscular damage and can enhance the
antioxidant defense capacity [6]. There are variensy-
matic and non-enzymatic antioxidant defense meshami
in order to protect cell organelles and plasma nrand
from the deleterious effects of free radicals lije phy-
siologic impact of exercise at various durationd eren-
sities, including measurements of hematologic param
ters, has been previously investigated [8,9].

Although numerous studies regarding the benefiefal
fects of physical activities have been conductedhim
past, there are also some others about the negdtects
in more recent years [3]. Urso and Clarkson, inirthe
study, established a link between physical exer@te  In the literature, it has been reported that esergives
vated Q consumption, and free radical production [4].rise to oxidative stress. Beside the negative tffed
Oxidative stress can be defined as an imbalandassta acute and irregular exercise, it is suggested ghgsical
between the radical oxygen species production &ed t activities achieved in a regular fashion may lead tlec-
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rement in lipid peroxidation [10]. In more recerasp it

HR monitor (Polar Electro Inc., Finland) was used t

has been emphasized that TOS and TAS measuremeatsess HR. Blood samples were collected at reét, 24

and evaluation can give more accurate results rrétiae
a specific parameter look-up [6]. For this reasea, de-
cided to evaluate TOS and TAS parameters in blped s
cimens collected from the participants.

The amount of scientific research that addresseplily-
siological demands of indoor climbing is relativaiyall.

before and 24h after climbing protocols. All thenwas
blood samples were taken by conventional clinicate-
dures, using EDTA as an anticoagulant. TOS, TAS, OS
and hematologic parameters [Hemoglobin (Hb), hema-
tocrit (Hct), platelet (PIt) and leukocyte (Wbc)lere
analized in blood samples.

To date, only a few studies have compared the physi Measurement of the total oxidant and antioxidant status

logical characteristics of climbers with differimjmbing

ability [11]. It is evident that more research meded to
further clarify the physiological demands of indatimb-

ing. Thus, the main purposes of this study weranalyze
the effect of indoor climbing exercise on plasmalative

stress, antioxidant levels, hematologic parameterd
heart rate responses before and after the clinmibirsgd-
entary individuals.

Materials and Methods
Study design
This is an observational analytic study.

Subjects
Fifteen voluntary male students whose average age
22.35 = 2.65 years old, participated in this studier

being informed about the aims, experimental prdioco

and procedures, and after providing written cons@nwi
of 37 students, 15 participated in the study eolantary
basis. No sampling was made in the study.

Total antioxidant status (TAS) and total oxidardatss
(TOS) levels were measured spectrophotometricaiilygu
a commercial kit (Rel Assay Diagnostics, Gaziantep,
Turkey) by the Erel methods [12,13]. These metreards

automatic and colorimetric. The TAS measurement me-

thod is based on the bleaching of the characteristior
of a more stable 2,2-azino-bis (3-ethylbenzthiawob-
sulfonic acid) radical cation by antioxidants. Th®S
method is based on the oxidation of ferrous ioffetoic
ion in the presence of various oxidant speciesliacdic
medium and the measurement of the ferric ion bgmxyl

orange. The TAS and TOS results were expressed in

mmol Trolox equivalent/L,umol H,O./L and mg/dL,
respectively, and the precision error of this assdgwer
than 3%.

Statistical Analysis: Statistical package for Social Sci-
ences version 17 for Windows used for statisticellya
sis. The data were presented as means + standarcgr
mean. All results in the study were analyzed vimgis
non-parametric Wilcoxon test, with p<0.05 as thigeer

Eligibility criteria: All university students, between 18-25 Fon for significance for all statistical companieso

years old, who visited Suleyman Demirel University

Closed Spore Hall during the given dates were adchit R€SUltS

to study. Being a student in the university anding the
hall were the inclusion criterias. Exclusion ciigsrwere
making any kind of sports, smoking cigarette andrit
a chronical disease.

Study duration: Study was performed between April-
June 2011, in a three months period.

Setting: This study is performed at Suleyman Demirel Age ()

University, Closed Spore Hall, Isparta, Turkey.

Climbing Wall
The climbing wall contained routes set upon podion

All subjects were previously familiarized with tireloor
climbing and laboratory protocol carried out in ttweo
data-collection sessions. The mean anthropomeliaec- c
acteristics of the climbers are shown in Table 1.

Table 1. Anthropometric characteristics of the climbers.

22,35+ 2,65
Height (cm) 180,64 + 2,43
Weight (kgg 76,54 + 8,24
BMI (Kg/m°) 24,02 +2,16

the wall that were strictly vertical or contained aver-
hang obstacle. In the beginning of the protocdlpfithe
subjects were familiar with each of the individualites.
The height of the wall was measured at 14m. Thastes
were considered as being achievable by beginnebeli
ers. These subjects were climbed 30+1,25 timesguri
eight weeks.

The mean TOS, TAS and oxidative stress index
(OSI=TOS/TAS) are shown in Table 2. TOS was signifi
cantly higher than before the climbing and aftee th
climbing (p:0.042). But, TAS was significantly lowe
than before the climbing and after the climbind(p36).
OSI was also significantly higher than before thimlo-

ing and after the climbing (p:0.014).

Physiological and Biochemical Measures
Heart rate (HR) was measured immediately priorache
climb and each the top of the climbing. A Polar B&4
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The median of hematologic parameters are showrain T
ble 3. There was no relation between hematologic pa
rameters and indoor climbing.
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The mean resting heart rate and heart rate abtheftthe
climbing are presented in Table 4. Resting hedet was
significantly lower than before the climbing andeafthe

Cesur/Atay/Ogut/Polat/Ongel

climbing (p:0.032). Heart rate at the top of thienbing
was significantly lower than first day the climbirzgnd
last day the climbing (p:0.024).

Table 2. Effects of indoor climbing on plasma total oxidant status, total antioxidant status and oxidative stress index.

Plasma Before the climbing After the climbing P values
Total Oxidant Status 1,47 £ 0,06 1,51 +£0,02 0,042
Total Antioxidant Status 1,56 + 0,04 1,52 +0,03 0,036
Oxidative Stress Index 0,94 £ 0,02 0,99 £ 0,05 0,014
" non-parametric Wilcoxon test
Table 3. Effects of Indoor Climbing on Blood Hemoglobin, Hematocrit, Platelet and Leukocyte Counts.

Plasma Before the climbing After the climbing P values
Hemoglobin (gr/dl) 15,21 + 0,67 15,07 £ 0,74 0,172
Hematocrit (%) 4501 +1,42 44,80 +1,39 0,061
Platelet (mr) 225860 * 43,46 225290 + 37,90 0,734
Leukocyte (mr) 6600 + 1,45 6770 + 1,36 0,172

“non-parametric Wilcoxon test

Table 4. Effect of Indoor Climbing on Resting Heart Rate and Heart Rate at the Top of the Climbing.

Heart Rate Rest At the top of the Climbing
b/min " ) X
( ) Before the climbing After the climbing P values First day Last day P values
79,14 +5,55 72,42 +7,72 0,032 184,42 + 171,00 £ 0,024
14,05 17,02

“non-parametric Wilcoxon test

Discussion

In this study, the relationship between indoor biing
and oxidative stress in sedentary individuals hedyaed
during eight weeks. Data show that indoor climbiey

marathon running in trained male runners and trdadm
running until exhaustion induced increases in TAS].[
Like our findings, Anuhadra et al. have reportediea
crease in non-enzymatical antioxidant activity afex
weeks of aerobical exercise in rats [16]. In anostedy

creased plasma TAS and increased plasma OSI. tr-accby Robertson et al, conducted on antrenary anchseya
dance with other studies, dealing with metabolie reindividuals; it has been reported that erytrocytpesox-

sponses to indoor climbing; our data clearly confthat
a substantial contribution from the aerobic metizbol
fulfills energetic needs for indoor climbing [14The
significant increase observed 24h after the cliglerer-
cise seems to demonstrate additional free radicalye-
tion and an overwhelming of the antioxidant capacit
This increase in OSI observed after the climbingreise
might be explained by a marked decrease in plash&a T

We found that plasma TAS significantly decreasddraf
the climbing exercise. As an integrated paramdiat t
considers the cumulative status of some differatib=i-
dants present in plasma, TAS provide an insight the
delicate in vivo balance between oxidants and antio

ide dismutase (SOD) activity is lower in sedantgryup
compared to those of the antrenary group, whicldcoe
related to metabolical speed rate and free oxygeniss
production [17]. According to our findings, a fuinctal
decrease is likely to occur in non-enzymaticalgoait
dants as a result of interaction with oxidants. S hwe
think that decrease in TAS levels can be attribtitethe
utilization of TAS during the neutralization proses the
oxidants, which increase following the oxidant s$;eby
various reactions.

In this regard, it is likely that the increased dative
stress observed during climbing exercise might lwre
tributed, at least in part, to this free radicahgmating

dants. Previously, it has been shown that both- halSystem. The imbalance between antioxidant capacity
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oxidant production induced by climbing exercise wl® damage to muscles and other tissues caused byisexerc
supported by some biomarkers of plasma oxidative-da Nowadays; long-term effects of antioxidant suppletae
age representative of an ongoing pathophysiologicdlon are not fully understood and this subject minst
process associated with oxidative stress. In aystot- investigated. According to our knowledge; it may be
ducted on 14 male platform climbers, Magalhaeslet @eneficial for individuals performing regular heagyer-
have reported that MDA levels have significantly in cise.

creased just one hour after the exercise [18].ihcet al o

have indicated via performing bicycle ergometryt that ~ Limitations

lipid peroxidation increased in plasma and eryttecy ) - o
membranes during a moderate level exercise [19%r-Ex Small sample size and non-probability sampling Ity
cise type, duration and intensity of participamshder N potential selection bias and hence poor extesiadity
and qualifications, the periods before and aftereise, ©f the study were the main limitations of the study
measurement differences in methods and tissuer-diffe

ences are the some possible causes for the chamgesReferences
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