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Abstract

Purpose: The purpose of this study was to compare the effects of Ajuga and Ertomol-
Tendo supplements on muscle damage indicators and muscle strength of football players.
Methods: Thirty-nine football players voluntarily participated in this study. They were
randomly divided into three groups of 13: Ajuga supplement, Ertomol-Tendo supplement,
and placebo. In the pre-test and post-test, blood was drawn from the subjects first and 48
hours after the implementation of the training protocol for assessing creatine kinase (CK)
and lactate dehydrogenase (LDH) as muscle damage indicators. The subjects took the
supplements for 4 weeks and at the end of the supplementation period, the post-test was
conducted similar to the pre-test. Additionally, in pre-test, the strength of the knee extensor
and flexor muscles were measured through the Biodex device. The data were analyzed by
the analysis of variance test with repeated measurements (P<0.05).

Results: Despite increase of CK and LDH in the post-test after the implementation of the
training protocol, the comparison between the two phases was not statistically significant.
Besides, the comparison between the groups showed no difference between the three
groups (P>0.05). Although the strength of flexors and extensors, and H/Q ratio increased
in soccer players after using supplements, the difference was not statistically significant.
Also, no significant difference was observed between the groups (P>0.05).
Conclusion:It can be concluded that the use of Ajuga and Ertomol-Tendo supplements
has no significant effect on CK, LDH levels and muscle strength in young football players.
Athletes need to use different supplements to reduce the effects of muscle damage caused
by intense activities.
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Extended Abstract

Background and Purpose

Intense exercise may increase oxidative stress and cause muscle damage in elite
athletes [1]. Hamstring injury is one of the most common injuries in football, with
an average of 22% of players experiencing hamstring injury at least once during
the season. Most hamstring injuries occur during fast running movements that
require high power and speed [2]. Decreased muscle strength is one of the main
indicators of EIMD. Muscle strength is considered to be a very important and vital
factor both in performance and in sports injury prevention, and on the other hand,
weak muscle strength itself is considered a risk factor for athlete injury [3].
Moreover, the production of reactive oxygen species (ROS) is a fundamental and
physiological process of human natural biology [4]. Some studies showed that
performing intense and frequent exercises may lead to an increase in muscle
damage biomarkers such as creatine kinase (CK) and lactate dehydrogenase
(LDH) as factors of damage and inflammation [5]. Serova et al. showed that
performing intense anaerobic activity by soccer players can lead to an increase in
CK and LDH levels [6]. Ajoga contains many important bioactive compounds
such as anthocyanins, diterpenoids, sterols, ionones, iridoids, phenylethanol and
flavonoid glycosides [7]. Although several bioactive compounds have been well
studied on some Ajoga species, there is insufficient information on their
phytochemical and biological activities. In contrast, Orthomol-Tendo supplement
is an industrial supplement that, according to the manufacturer, contains various
vitamins and free fatty acids with antioxidant and anti-inflammatory properties
[8]. According to the potentials in the country and the need of football players at
the global level, it provided sports supplements. Therefore, this study aimed to
examine and compare the effects of Ajoga and Orthomol-Tendo supplements on
the indicators of muscle damage and muscle strength of football players.

Materials and Methods

This study is an applied, quasi- experimental research with a pre-test and post-test
design. The study’s participants consisted of 39 players (Sepahan Youths Team)
divided into three equal groups of 13 individuals, namely, Ajuga supplement,
Orthomol-Tendo supplement, and Darunma. After assessments related to strength
were done, then the subjects participating in the study started to implement the
football simulator protocol. Forty-eight hours later, the blood sample of the second
stage was collected again in the same laboratory under the same conditions
through the brachial vein. After the pre-test, the subjects participating in the
research took supplements and placebo for four weeks. After this period and 15
hours after consuming the last supplement package, the post-test was repeated
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similar to the pre-test. Ajoga capsule 500 mg supplement and Orthomol-Tendo
supplement were consumed half an hour after training. A package of Orthomol-
Tendo supplements included one sachet, two omega-3 capsules and one tablet
containing enzymes. Moreover, the placebo group consumed a 500 mg capsule
that was packed in the same shape as the Ajoga capsule. Daily supplement
consumption was controlled and followed up by the researcher. In this study, the
subjects participated in the normal training of their football team, and the football
simulation protocol was evaluated in only two stages: pre-test and post-test. To
perform the training protocol, the protocol designed by Machado et al. was used
[9]. The levels of creatine kinase and lactate dehydrogenase in the blood serum of
the participants were measured by ELISA method from the kits of Pars Azmoun
company. The difference between the mean of the groups was determined using
the covariance statistical method, and since the F test was significant, the
Bonferroni post hoc test was run at a significance level of P < 0.05 and was done
by SPSS version 24 software.

Findings

Data analysis using ANOVA with repeated measures showed that the effect of
time was significant in both CK and LDH variables (P=0.001), but the interaction
effect of groups was not significant (CK (P=0.589) , LDH (P=0.44). The data
related to quadriceps muscle strength, hamstring muscle strength, hamstring
muscle strength to quadriceps showed no significant difference between the
groups (P<0.05).

Conclusion

The findings of the present study showed that the consumption of Ajuga and
Orthomol-Tendo supplements for four weeks had no effect on the changes in CK
and LDH levels of soccer players. The important point in the present study is that
although there is a significant increase in CK parameters, there is no significant
difference before and after supplementation. When pre- and post-exercise data
were evaluated, it was observed that CK increased significantly [9]. Investigations
regarding LDH confirm that it has the ability to increase production as a result of
sports activities, so that this enzyme, in addition to being active in the process of
energy and lactate production, also plays an effective role in creating
inflammatory conditions for muscle cells. Therefore, some studies have reported
an increase in LDH levels following physical activity due to damage to the
membrane of muscle fibers [10]. Lajimi et al.'s study showed the effectiveness of
Ajoga aqueous extract in reducing oxidative stress parameters in laboratory
conditions mainly due to its richness in flavonoids and tannins, as it is well-known
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that polyphenolic compounds are strong natural antioxidants [7].
Orthomol-Tendo used in the present study contained omega-3. In previous
studies, it was found that omega-3 supplements can be a suitable solution to
protect against inflammation and oxidative stress caused by sports activity.
Trainers and activists working in the field of sports have realized the importance
of the strength and performance of the hamstring muscles. It seems that one of the
reasons for the lack of alignment is the dose used in the present study. The amount
of Ajoga was 500 mg. A study conducted on diabetic rats showed that consuming
more than this amount (10,000 mg) does not cause a toxic state in the body.

Keywords: Muscle Strength, Muscle Damage Index, Ajuga, Orthomol-Tendo,
Football Players
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