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ABSTRACT

Delayed muscle soreness is the most common sputies that has weakened The athletes' performdinig is
called delayed , due to contusion that Immediaafigr exercise does not appear ,And a few days afteccentric
contraction session will be felt . Many people wdr@age in physical activity and exercise, so thgyegence
delayed muscle soreness . This damage has bearsigrteesearch to identify mechanisms And expléiextere
ways and methods of treatment And improvements beee made to reduce the effects of, But the megdéor
each of the theories and methods to control thkiliiiaand credibility of contusion is not enougimdithere are
many unclear points The purpose of this study amdparison Between two treatments , superficial laga cold
By immersion in hot water( 40-45° c) and cold watér® c) After a delayed muscle soreness By dothguBps
from a one_meter_high platform,in Young basketplers in women with a mean age of 22.5 yearsiricb &
more appropriate way to reduce the complicationghig injury is rapid . In this study, Creatine ke blood
enzyme changes , Pain perception after injury Aadimum isometric strength of subjects dominant, l&g some
of the symptoms of delayed muscle soreness hasbesidered.

Keyword: eccentric contractions, maximum isometric strengteatin kinaz enzyme.

INTRODUCTION

Whatever the quality and quantity of physical atgivand sport development and increased, The trgirilso
stresses that cause lesions and injuries, espedralthe musculoskeletal system, Investigate theses and
prevention of sports injuries is very important Aadconsiderable amount of effort allocated to tkpeets and
scientists in this field[1, 2, 3] . One of the thinthat has interested many researchers, is ,atklayscle soreness .
This is called delayed due to contusion that Immuedly after exercise does not appear and A few d#igs an
eccentric contraction session will be felt [4, b, 8any people who engage in physical activity axercise, so
they experience delayed muscle soreness. This dahmgibeen extensive research to understand msetsgand
to find effective ways and methods of treatment Angrovements have been made to reduce the efié&at the
evidence for each of the theories and methods miraothe stability and credibility of contusion it enough
.Methods for rapid reduction in symptoms of fatigtleere is no comprehensive agreement,For exanglenéd
Brook and colleagues (2004), showed that therd sgaificant temperature effect on delayed musoleness e[7].
Also Hvvatsvn (2005) and Stewart (2007) showed Mascle immersed in cold water to reduce symptoftes a
eccentric contraction-induced muscle sorenesslaed[8, 9]. But in so doing, Stone and Peters §)2&d Algafly
(2007) in their papers to the lack of significarifeet in reducing cold symptoms that are delayedscteu
soreness[10, 11]. The methods used in the rec@eigd The signs of delayed muscle soreness ttsairite papers
(with diffrent results) are referred to, And to quamne these methods in the country has seldom hedied. In this
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study, methods to reduce adverse selection, withhesis on the ways in which direct That each pecsondo
alone and without help And require expertise andafgrinciples. The effect of immersion in warmtem(40-45°
c) and cold water ( 5 °c) ,on enzyme changes inmsesreatine kinase, Organs involved in pain peroapand
maximal isometric strength And comparing the twahods in these variables to 24 hours after injurythis study
we have examined.

MATERIALS AND METHODS

In this experimental study 24 girls basketball pl&yyoung volunteers with a mean age of 22.5 yadieyr
completing the health questionnaire form ,and Conf@m Randomally 3 groups (heat , cold and cdrgroup)
were divided into eight Individuals selected foistbtudy were without heart disease, respiratonsaular, skeletal.
Talag pain perception questionnaire was compleyesubjects before The jump test, Immediately afierdelivery
of treatment and 24 hours after it And their maximisometric strength was determined and Creatinaded
enzymes in the blood were measured before exetotseln the second stage.Participants were askedor60
jumping from a height of 1 meter . after a praciigmp, In the measured variables were measuredéedsting
again . Immediately after the thermotherapyof thbjexts were asked , Put your feet in warm watetaining a
small pool (40-45 c) for 15 minutes. Water tempaeawas kept constant during 15 minutes .Cryothemroup of
subjects put your feet for 15 minutes in cold wec) too . The dependent variables were measugaih a
immediately after.Control group after the jump teltl not receive any treatment And then test tlaain in the
dependent variables were measured immediately.oRdshafter the above mentioned factors were medsiitee
study of statistical tests and Tukey analysis afaraece (ANOVA), has been used to examine differendéhe
statistical level of 0.05 was used to examine diffiees.

RESULTS

As the results show The eccentric contractionshia thermotherapy, Enzyme creatine kinase was gignify

increased only at 24 h after exercise (81.026%)is View may reflect the nature and occurrenceyafptoms is
delayed contusion. By comparing the results withtie®d groups (Tables 1 and 2). Although not at f@s®t-and 24
hours after the exercise of independent variabtegfie kinase levels between the two groups, Todranapy and
control, there was no significant difference (redpmely P=0.653 and P =0.169 ) But for a morershugh

evaluation of this treatment Enzymatic changespaiou24 hours after the exercise of independenalles, the two
groups were compared , And it was observed thaetleno significant difference between the twoup® (p

=0.144). (Tables 3 and 4). the enzyme creatineskina just 24 hours after exercise in Cryotherampug was
significantlyincreased (36.19 percent) has, Andther times is not significantly different. Althougnot at pre-test
and 24 hours after the exercise of independentbias,CK levels between the two groups , Cryotherdmd

control, and there was no significant differencesfrectively P= 0.781and P =0.995), And this cap aldicate
whether cryotherapy ineffective in preventing therease ofcreatine kinase is due to contusion, érfeymatic
changes of up to 24 hours after the exercise apaddent variables, thetwo groups were compared.observed
a significant difference exists between the twougo (P =0.027). This means that cryotherapy covkvgnt a
further increase in enzyme in the next 24 hour6.1@ percent increase compared with the contralfgiocreased
by 69.82 percent and81 percent of the thermotherapy

Therefore, the sum can be concluded that the effiectyotherapy in significant changes in serumatire kinase
enzyme, the contractions are extroverts. (Tablkusd6).

Thermotherapyin the perception of pain by up toh®dirs after exercise has consistentlyincreasedfisigmtly.
(125.83% of the exercise to 24 hours after thentloginerapy) By comparing he results with controlugp® (Tables 7
and 8), It seems that the thermotherapyis not éffeand could increase the perception of painveme

Given that 24 hours after the exercise of independariables , The amount of pain control and tretherapythere
is a significant difference (p=0.003) And this abuhdicate the effect of thermotherapyin the preieenof pain
from thecontusion, But for a more thorough evabratf this treatment, Changes in pain from befoaing to 24
hours after the exercise of independent variafles,two groups were compared And it was observatithiere is a
significant difference between the two groups (€8). Therefore, the sum can be concluded thasit@ficant
effect of thermotherapy on changes in perceived pacontractions are extroverts. (Tables 9 and A8)a control,
Perceived pain in the cryotherapy group and 24 safter exercise has consistently had a significammease (5.15
percent after 24 hours of training to the indepehdariable) .But only a third of the average p@ipain control.
By comparing the results with control groups (Tableand 8), At first glance it seems that the ¢mdtment had a
significant effect and is able to preventthe inseen perceived pain So although in practice, amé tafter time
Cryotherapy and 24 hours thereafter, The amoupeofeived pain control, and there is no signifiagifference in
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thecryotherapy (In all cases, 0001 / 0 = P), Changeain from before training to 24 hours afteg txercise of
independent variables, the two groups were compangdobserved a significant difference exists betwthe two
groups (p=0.0001) This means that cryotherapy bas lble to increase further in the next 24 haumdvent pain
perception (Increase of 15% compared with the obngroup increased 116 percent and 125 percen®f th
thermotherapy). Therefore, the sum can be conclutiet| the effect of cryotherapy in significant nbaes
inperceived pain of contractions are extrovertab(€s 11 and 12)

It should be noted that There was no change imgtineas a sign of a contusion to the effects ohgka in heat and
cold, it will be investigated. (Tables 13 and 14 415)

Citing the results table can be concluded that &tee significant differences between treatmergctsft And
cryotherapy, in comparison with thermotherapy, hasn able to significantly inhibitthe enzyme cneatkinase
(Figure 1, Figure A). and The significant differena pain between the effects of treatment thers fethods of
heat therapy and cryotherapy in comparison withtrebgroups, couldsignificantly prevent the increas perceived
pain (Figure 1, Figure B).

Table 1. Analysis of variance results in creatineikaz enzyme's control group

Variance SS Sum of Squares F Significant Level
SSb 10562.58
SSw 10937.25 5522%1822%.2 10.14 0.001
Total 21499.83 )

Table 2. Tukey test results in creatine kinaz enzyeis control group

24h after independent variableExactly after independent variableExactly after exercise
Before exercise -51.25 -14.63 1231
0.001 .097 147
Exactly after exercise -28.875 -11.18
.049 .178
Exactly after independent variable '1077'24

Table 3) analysis of variance data for the thermotérapyof creatine kinase

Variance SS Sum of Squares F Significant Level
SSb 19550.08
ssw | 20372196 /0% | 10076 0.001
Total 39992/96 )

Table 4) Tukey test data related to the thermotherpyof creatine kinase

24h after independent variableExactly after independent variableExactly after exercise
. -69.88 -41.37 -33.0
Before exercise 0.001 09 11
Exactly after exercise -36.875 -13.76
Y 068 541
Exactly after independent variable _3617'?5

Table 5) analysis of variance data cryotherapy grop CK

Variance SS Sum of Squares F Significant Level
SSb 3829.00
SSw 6631.625 ;551‘71'952 6.063 0.008
Total 10460.63 )

Table 6) Tukey test data relating to CK cryotherapygroup

24h after independent variableExactly after independent variableExactly after exercise
Before exercise -30.25 -13.21 9.5
.007 117 .543
: -20.75 -16.43
Exactly after exercise 073 334
Exactly after independent variable '1fé(132
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Table 7) analysis of variance of perceived pain ctiol

Variance SS Sum of Squares F Significant Level
SSb 465.924
SSw 3.478 23]2_6%62 1406.72 0.0001
Total 469.402 )

Table 8), Tukey test data related to pain control

24h after independent variableExactly after independent variableExactly after exercise
Before exercise -10.782 -8.542 -4.986
.0001 .0001 .0001
Exactly after exercise -5.796 -7.342
.0001 .0001
; : -3.763
Exactly after independent variable 0001

Table 9) analysis of variance data for the thermotérapyof pain

Variance SS Sum of Squares F Significant Level
SSb 364.762
ssw | 7.739 182351 | 494.923 0.0001
Total 372.5 )

Table 10) Tukey test data related to the thermotheapyof pain

24h after independent variableExactly after independent variableExactly after exercise
. 9.529 -7.18 -4.22
Before exercise 0001 0001 0001
Exactly after exercise -5.301 4.7l
Y .0001 .0001
. . -3.76
Exactly after independent variable 0001

Table 11) ANOVA results of the pain of cryotherapy

Variance SS Sum of Squares F Significant Level
SSb 63.733
SSw 6.904 315286 96.933 0.0001
Total 70.636 )

Table 12) Tukey test data related to the pain of gotherapy

24h after independent variableExactly after independent variableExactly after exercise
Before exercise -3.674 -3.276 -3.189
.0001 .0001 .0001
. -.485 -.356
Exactly after exercise 239 564
; : -.342
Exactly after independent variable 653

Table No. 13), analysis of variance data for maxinidasometric force control

Sum of Squares

F Significant Level

Variance SS
SSh 60.25
SSw 179.75
Total 220.00

30.125
9.56

3.519

112

Table No. 14), analysis

of variance data for maximldasometric strength of the heattreatment

Sum of Squares

F Significant Level

Variance SS
SSb 50.021
SSw 354.813
Total 404.833

25.01
16.896

1.48

.25

Table 15) analysis of variance data for maximal isoetric strength of cryotherapy

Variance SS Sum of Squares F Significant Level
SSb 17.438 8.719
SSw 271.063 12' 908 1.892 176
Total 288.5 )
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Figure 1. CK(A) and pain(B) for the heat; cold and control groups

DISCUSSION

Therefore in order to reduce pain , it is suggesatl physiologists sports coachs and athleted &isainutes cold
immersion for pain reduction. This method couldgrevent non_athlete popel of becoming discouragsfter
acute exercises

CONCLUSION

it's seem that cold water with it's ability in retion of blood circulation and reduction of membrgrermeability
,causes reducing CK effluxand alters nerve condaotelocity and hence pain tolerance.This resulis different
with Eston(1999) and Algafly(2007) researchs butoinfirmed with isabell (1992) Howatson(2005) 3t(2007).

may be the difference in results was due to thiéerdint ways in kind, number of stage and timelayp So it's
seems that heat water with it's ability in musel@sming and opening in vasculars and altering taechimproving
metabolism could get rid of waste material andsuBstaces of muscles. since the best time foyimgpheat is 48
hours after the damage 15minutes heat immersitar a@tcentric contraction was not effecetive inuag

CK.This results confirmed Symons researchs (200wffectiveness of eccentric exercises in isomettiength,
probably is due to examinees high level fithesgw fepetitive jumping , and examinnees being tcetidpe

jumping.
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