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ABSTRACT

e[St fE e e TS The aim of this study was to Acute changes in aldolase activity and some
hematologic parameters compared to different recoveries.

Received: 10 Nov 2021 HJEaSERERYEGEEE The research is of applied type and quasi-experimental research method which
Accepted: 09 Jan 2022 ¢ was conducted in field-laboratory form with pre-test-post-test design with control group on female semi-
Available Online:01 Mar2022 . Professional athletes in athletics (runners) in Tehran. Sampling was done by simple random sampling, so

that after informing and inviting interested people and passing the preliminary stages, 30 runners were
selected as the research sample and randomly in 3 groups of 10 people (active recycling group (running),
inactivated recycling group (sports massage) and inactive sitting). The main activity included a sports
competition. Blood samples were taken from the samples in 3 stages (pre-test (fasting), post-race and
post-recovery). In this study, one-way analysis of variance and SPSS statistical software v. 22 were used
to examine the data at a significance level of P<0.05.

[T The results of this study showed that there is no significant difference between the three types
of recycling methods in changing the amount of aldolase and erythrocyte factors (P>0.05), but recycling
by massage has an effect on reducing aldolase levels after strenuous exercise. There is a significant differ-

Keywords: ence between the three types of recycling methods (passive, jogging, massage) in reducing the number
Sports activities, Ac- :  of white blood cells and hemoglobin in favor of recovery by the massage group.

tive recovery, Inactive [@TEIERT According to the results, it can be said that among the recovery methods, the use of massage
recovery, Massage © was more effective in reducing the aldolase activity of female athletes after the run competition.
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Extended Abstract

Introduction

oor recovery after one training session can
lead to unfavorable performance in the
next session. Long-term and repeated poor
recoveries can also lead to overtraining
syndrome by causing fatigue [6-8]. One of
the signs of muscle fatigue after a training session or com-
petition is the increased serum aldolase level [9¢ 10]. One
of the most popular post-training recovery methods wide-
ly used by coaches and athletes is active recovery or self-
massage which is performed as a light activity after seri-
ous training or competition and can improve performance
[11, 12]. Active recovery increases the blood flow and,
thus, accelerates the return to the initial state [13]. On the
other hand, sport massage as a therapeutic and relaxing
method is widely used in sports competitions to prepare
before the competition, between two competitions, and
after the competition [2, 14, 15]. One of the main ben-
efits of sport massage is its positive effect on sports per-
formance, which leads to reducing the time of returning
to the initial state after training, reducing muscle tension,
restoring energy reserves through increasing blood flow,
and improving performance in the next competition [16].
The current study aims to compare the effects of three
methods of active recovery, inactive recovery and sport
massage after a high-intensity running on aldolase level
and some hematological indicators in female runners.

Methods

In this quasi-experimental study with a crossover de-
sign, 30 semi-professional female runner volunteers were
selected by a simple random method and were randomly
divided into three groups of 10 including active recov-
ery, sports massage, and inactive recovery. The training
protocol included high-intensity endurance running for
two weeks, 3 sessions per week, and each for 2 hours. Af-
ter each session, cooling-down exercises including light
aerobic exercise and stretching were performed for 10-
15 minutes. After one week of rest, pre-test assessments
and fasting blood sampling were performed. Two hours
after the tests, the subjects had breakfast (contained 70%
carbohydrates, 15% protein and 15% fat) and then per-
formed 1500-m running. After receiving recovery results
for each group, blood sampling was performed again. Ac-
tive recovery consisted of 15 minutes of light running fol-
lowed by 5 minutes of static stretching for cooling down.
In sports massage group, the therapist performed massage
on lower limbs. In inactive recovery group, runners rested
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for 30 minutes after running and then blood sampling was
performed. One-way analysis of variance (ANOVA) was
used for statistical analysis in SPSS v. 22 software. The
significance level was set at 0.05.

Results

In this study, the female runners aged 18-24 years
(Mean age= 21.34+2.32). heighted 161-175 cm (Mean
height= 169.126+4.112) and weighted 54-68 kg (Mean
weight= 62.11344.217). There was no significant differ-
ence in the study variables (white blood cell count, red
blood cell count, hemoglobin level, and aldolase level)
for the study groups in the pre-test phase (P>0.05). Af-
ter training, there was no significant difference in the red
blood cell count (F=0.92, P=0.41), hemoglobin level
(F=0.97, P=0.39) and aldolase level (F=0.29, P=0.74),
but the difference was significant in the white blood cell
count (F=3.75, P=0.03) and hemoglobin level (F=4.52,
P=0.02). There was no significance difference between
three groups in red blood cell count (F=0.77, P=0.47)
and aldolase level (F=0.10, P=0.54), but a significant
difference was observed between three groups in white
blood cell count (F=3.70, P=0.04) and hemoglobin level
(F=4.52, P=0.02). Moreover, the results showed a signifi-
cant difference in the recovery of aldolase levels between
three different groups (X?=28.46, P=0.001). This sig-
nificant difference was between active recovery (Mean=
4.21) and sports massage (Mean=1.80) groups (P=0.001),
and between inactive recovery (Mean=4.93) and sports
massage (Mean= 1.80) groups (P=0.001). The difference
was not significant between active and inactive recovery
groups (P=0.639).

Discussion

Muscle tissue may be damaged following intensive long-
term exercise due to metabolic and mechanical factors.
Serum levels of musculoskeletal enzymes or proteins are
indicative of the functional status of muscle tissue. The re-
sults of this study showed a significant difference in white
blood cell count and hemoglobin level between the sports
massage group and the active (soft running after training)
and inactive (resting after training) recovery groups. These
recovery methods can be used for quick return to initial
state in female runners. The results showed the positive
effect of sports massage on the aldolase level compared
to active and inactive recovery methods. It can be said
that muscle fatigue, caused by activity or immobility, is
eliminated through massage by improving the blood flow
and disposal of wastes. A study on muscles after exercise
showed that the muscles that are massaged during the rest
period recover the lost strength faster than the muscles that
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are not massaged. Sports activities cause tissue and cell
damage in athletes, which in turn increase membrane per-
meability and release enzymes inside cells [36].

It can be concluded that there is a significant difference
in white blood cell count and hemoglobin level of semi-
professional female runners between three methods of
sports massage, active recovery (soft running after inten-
sive training) and inactive recovery (resting after inten-
sive training). The active recovery method (soft running)
can be used after running competitions.
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