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Abstract

Background & Aims: The main goal of athletes and coaches is to reach the peak of athletic Keywords
performance. Optimal and optimal performance of sports skills is the result of the complex Recovery,

interaction of physiological, genetic, biomotor, anthropometric factors and finally the . »
selection of a desirable method for recovery (1). Tackwondo, like any other sport, requires Simulated competition,
proper recovery principles to reduce injuries and achieve optimal performance. One of the Muscle injury

most important concerns of Tackwondo coaches and athletes is the limited distance between
activities and sports competitions for physiological recovery and return to the pre-activity
state)2).

Exercise-induced muscle damage is characterized by decreased isometric muscle strength,
changes in joint range of motion, changes in muscle diameter, and leakage of certain
enzymes into the bloodstream [6). During muscle injury, creatine kinase (CK) and lactate
dehydrogenase (LDH) leave the skeletal muscle and enter the bloodstream; Therefore, they
are known as physiological indicators of muscle damage (7). Also, due to the role of AST
and ALT enzymes in causing muscle damage after strenuous activity, these enzymes are
considered as indicators of muscle damage (10).

Injury to active skeletal muscle reduces energy resources, accumulation of metabolic
products due to exercise, fatigue, and decreased performance (11). In these circumstances, Received: 16/09/2021
the ground is prepared for the need for a proper recovery. Recovery in sports is an essential .

and important component of the overall training pattern (12). Cold water immersion is a Published: 16/12/2021
popular recovery method used by coaches and athletes to accelerate the process of improving

performance after exercise and competition. The potential benefits of the cold-water

immersion method depend on the reduction in muscle tissue temperature associated with the

effects of hydrostatic pressure (14). The two most important variables in the immersion

method are water temperature and immersion time. Immersion temperature and time can

vary depending on the type of exercise and the variable being measured (15). Mardnik et al.

(2017) showed that immersion in cold water after strenuous exercise is effective in reducing

the CK and LDH in the recovery process and improving the performance of the athlete (17).

However, Farajnia et al. (2017) in the study of the effect of immersion in cold water and

repetition of rapid activity on antioxidant indices in trained men showed that immersion in

cold water has an effect on the return to the state. Primary did not have these factors (19).

As can be seen, the contradictions observed in the research are due to different methods of

immersion as well as differences in the research method in this field. Since Tackwondo

athletes must participate in their competitions on a regular basis and do not have enough time

to recover, this study, assuming the positive effect of immersion in cold water on the

indicators of muscle damage, as well as this that no research has been done in this field,

Therefore, the aim of this study was to investigate the effect of immersion in cold water on

muscle injury indices during and after repetitive sessions of simulated competition.

Methods: In this quasi-experimental study, 12 male tackwondo practitioners of Karaj city
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(mean height 1.76 £ 0.06 cm, weight 59 + 4.6 kg and body mass index 19.2 + 2.18 kg/m2)
were selected in an accessible and purposeful manner and randomly divided into two Cold
water immersion and control group (inactive recovery). Subjects performed three simulated
tackwondo competitions at one-hour intervals. Immersion in cold water was performed as
local immersion of feet in cold water at 11 ° C for 11 minutes. Data were analyzed using
analysis of variance with repeated measures, dependent t-test and Bonferroni post hoc test at
P<0.05.

Results: The results showed that the simulated competition led to a significant increase in
AST, ALT, CK and LDH indices in the cold-water immersion group compared to the control
group. Also, the mean AST, ALT, CK and LDH indices of the cold-water immersion group
in all stages of the research were significantly lower than the control group (P<0.001).
Conclusion: The results of the present study show that the mean indices of AST, ALT, CK
and LDH of the cold-water immersion group in all stages of the research were significantly
lower than the control group and in the continuation of the study, the difference between the
two groups increased. These findings indicate that cold water immersion is more effective
than inactive recovery after several consecutive races. The findings of this study were
consistent with the results of Previous research (24-26). Both muscle fatigue and muscle
damage have been reported to have specific mechanisms (impaired glycogen storage,
sarcomere destruction, increased muscle protein breakdown, and inflammatory responses)
that reduce muscle strength and capacity. Also, muscle dysfunction in response to muscle
injury and fatigue mechanisms, depending on the intensity of the exercise, may last from a
few hours to seven days (31). Vaile et al. (2008) suggested that immersion in cold water
immediately reduces muscle metabolism immediately after the shuttle run test (32). The
mechanisms associated with reduced enzyme release due to immersion in cold water after
exercise are generally unknown. However, some studies have suggested that immersion in
cold water may reduce the release of intramuscular proteins into the lymphatic system or the
extent of post-exercise injury (26). In addition, changes in CK are associated with pain
sensation, which can be reduced by immersion in cold water. ‘Also, water Physiological
changes due to immersion in cold water may include parasympathetic reactivation, reduction
of cutaneous blood flow, change in the direction of intracellular fluid movement into the
arteries, decrease in muscle swelling, and increase in cardiac output. These factors can
increase blood flow and increase waste transport (37). On the other hand, we must consider
that a combination of physiological and psychological factors can play an important role in
the perception and awareness of participants in the study, which in turn potentially enhances
recovery (38). In particular, there may be a psychological benefit (reducing the feeling of
tiredness when immersed in cold water) for athletes. Differences in body composition, such
as body fat and body mass, should also be considered in the individual effects of cold-water
immersion protocols (39). There were some limitations in the present study, such as the lack
of measurement of other indicators of muscle damage. It can also be noted that the subjects
did not have complete control over their mental state during the research. To make the most
of the benefits of therapies (methods that are low-cost and require the least equipment) to
recover from muscle fatigue, it is recommended that other indicators of muscle damage be
examined in a similar study. Overall, the findings of the present study showed that
immersion in cold water is more effective than inactive recovery after several consecutive
Taekwondo competitions; Therefore, it seems that immersion in cold water can be used to
minimize the period of muscle injury and contusion, as well as to have a better recovery in
short periods of time.
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