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and sarcopenia, increases with resistance training. The aim of the
research is the effect of six weeks of TRX training on the GDNF protein
level in the serum of elderly women.

Materials and methods: The purpose of the research is applied with a
semi-experimental method including pre-test-post-test with control
group.28 elderly women from retirement center of Teacher Training
University,Shahid Rajaei, were randomly assigned to the experimental
group (n=15) with an average age of 60.86+5.60,BMI 27.65+4.22 ,control
group (n=13) with an average age of 64.38+4.03,BMI| 28.33 + 2.18. In the
first and last weeks, upper and lower body strength tests and GDNF
protein levels were measured by ELISA kit .Shapiro-Wilk test for
normality of data distribution,Levin test for homogeneity of variances,one-
way analysis of covariance test (P<0.05) were performed to test
hypotheses with spss24 software.

Results: Covariance analysis of upper and lower body strength were
significantly different between groups (P<0.05).In adjusted averages,the
GDNF protein level in the experimental group (443.102+15.751) is
significantly higher than the control group (209.756+17.029)(P<0.05).
Conclusion: Six weeks of TRX training had a significant effect on the
amount of GDNF protein, upper and lower body strength of elderly
women, and can probably be effective in reducing or delaying
sarcopenia.
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Extended Abstract:

Glial cell line-derived neurotrophic factor (GDNF) is the most potent member of the
GDNF family of ligands (GFLs) with well-established neuroprotective properties. It
supports mitochondrial integrity, promotes neuronal growth, enhances neural plasticity,
and ensures the survival of motor neurons by preventing apoptosis. GDNF plays a
critical role in reinnervation of skeletal muscle following denervation, maintaining
neuromuscular system function, and facilitating physical activity in skeletal muscles. The
GDNF protein is widely distributed in both the central and peripheral nervous systems,
and is synthesized and secreted by glial cells, Schwann cells, motor neurons, and
muscle tissue.

From the age of 30, a process called sarcopenia begins, in which 0.1 to 0.5% of the
body's muscle mass is lost annually, and this process accelerates after the age of 65 to
70. Decreased muscle strength is the main diagnostic indicator of this disease, which
leads to functional problems, increased medical costs, and extensive social burdens.
On the other hand, the expression of glial cell line-derived neurotrophic factor (GDNF) is
upregulated during aging, and its deficiency accelerates aging-related complications
such as sarcopenia. Increased retrograde GDNF signaling at the neuromuscular
junction (NMJ) in sarcopenic muscles reflects the process of muscle regeneration and
reinnervation. Insufficiency of GDNF causes disruption of the NMJ structure and death
of motor neurons.Resistance training, especially TRX training, is known as an effective
strategy for preventing muscle loss and improving muscle mass and function in the
elderly, and research in this area is scientifically and practically necessary.

GDNF is crucial for neuroplasticity and sarcopenia, increasing with resistance exercise.
TRX training improves physical function and well-being in older adults. This study
examines whether six weeks of TRX training significantly elevate serum GDNF levels in
elderly women, potentially mitigating sarcopenia and enhancing neuromuscular health.
Materials and methods:The present study, in terms of its applied purpose, is a semi-
experimental design including pre-test-post-test with a control group. The data collection
method was field and laboratory. The statistical population was all elderly women aged
55-75 years in Tehran. 28 people were randomly divided into two experimental groups
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(15 people) with a mean age of 60.86 = 5.60, BMI 27.65 + 4.22 and a control group (13
people) with a mean age of 64.38 = 4.03, BMI 28.33 + 2.18. The control group did not
participate in the exercise protocol and the experimental group practiced TRX training
for six weeks, two 50-minute sessions (40 minutes of main exercises and 10 minutes of
cool-down) per week in the wrestling hall of Shahid Rajaee Teacher Training College,
Tehran. Eight sets of 45-second exercises with 15-20 repetitions included 1- types of
underarms (low, middle and high rowing), 2- squats and underarms, 3- biceps, 4- chest
presses, 5- shoulder presses, 6- squats and biceps, 7- back of the arm, 8- squats and
underarms and biceps.The cool-down exercises included: 1- chest stretching 2- back
and hip stretching 3- lower body and groin stretching. The Fullerton test was used for
functional tests of upper and lower body strength as pre- and post-tests. Statistical
calculations were performed using SPSS24, and the mean and standard deviation of
the participants' characteristics, the Shapiro-Wilk test for normal distribution of data, the
Levine test for homogeneity of variances, and the one-way analysis of covariance test
were used to test hypotheses with a significance of P <0.05.

Results: In comparing the two experimental and control groups in the personal
characteristics of the subjects by independent t-test, there is no significant difference
between the two groups (P<0.05). In examining the mean and standard deviation of
upper and lower body strength and GDNF protein levels of the two experimental and
control groups in the pre-test and post-test, the significance level for all research
variables in the pre-test and post-test stages is greater than 0.05, and the assumption of
normal data distribution is valid, and parametric tests can be used to analyze the data.
According to the results of the table below, in the analysis of covariance of GDNF
protein levels, upper and lower body strength, the group effect is significant. By
eliminating the effect of the pre-test variable, there is a significant difference between
the GDNF protein levels, upper and lower body strength of the experimental group and
the control group.In the adjusted means of the two groups, the GDNF protein level of
the experimental group (443.102 £ 15.751) was significantly higher than the GDNF
protein level of the control group (209.756 + 17.029), the upper body strength of the
experimental group (21.94 = 0.976) was significantly higher than the upper body

https://jsmt.khu.ac.ir/
124



Research in Sport Medicine and Technology, Volume 23 - Issue 30/ 2025

strength of the control group (17.98 + 1.04), and the lower body strength of the
experimental group (14.85 + 0.645) was significantly higher than the lower body
strength in the control group (14.16 + 0.694). Six weeks of TRX training had a
significant effect on the upper and lower body muscle strength of elderly women, and
according to the graph below, the serum GDNF protein level of elderly women in the
training group increased significantly after six weeks of TRX training.

Table 1- Results of the analysis of covariance test on the GDNF variable, upper and

lower body strength

Effect P F Mean of Degrees Sum of Row Variable
size  value squares of squares
freedom
0/055 0/715 0/137 465/304 1 465/304 pre-test
0/788 0/001 *92/841 316267/644 1 316267/644  group (Pg/mI)GDNF
3406/545 25 85163/618 error
0/298 0/053 10/59 151/5 1 151/5 pre-test
Upper body
0/234  0/051 *7/641 109/24 1 109/24 group strength
14/297 25 357/43 error (number)
0/348 0/061 13/342 80/628 1 80/628 pre-test
0/020  0/479 *0/517 3/125 1 3/125 group Lower body
strength
(number)
6/043 25 151/075 error
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Chart 1: GDNF protein levels in groups in the pre-test and post-test

Conclusion: According to the results, six weeks of TRX training is effective in
increasing GDNF, neuromuscular health with age and delaying sarcopenia in elderly
women. Six weeks of TRX training increased functional factors such as upper and lower
body strength in elderly women, and increased muscle mass, strength and
performance, improved muscle strength, walking ability and age-related sarcopenia.
TRX training increased the level of follistatin, which plays an important role in protein
synthesis and muscle mass, in sarcopenic elderly people and stopped the process of
sarcopenia. Overexpression of FST activates satellite cells, improves insulin resistance
and increases intracellular insulin signaling AKT/mTOR. TRX can delay the
development of sarcopenia because it can increase the number and cross-sectional
area of skeletal muscle fibers and reduce or even reverse the muscle loss and strength
decline caused by aging.GDNF decreases with aging and increases with resistance
training, and in the present study, the GDNF protein level in the experimental group was
significantly increased by TRX training compared to the control group. Increasing the
serum GDNF protein level in elderly women with six weeks of TRX training may be
effective in reducing or delaying sarcopenia, according to its effect on cell growth
pathways.

Keywords: TRX,GDNF,elderly women, physical fithess
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The message of the article:GDNF decreases with aging and increases with resistance
training, and in the present study, the GDNF protein level in the experimental group was
significantly increased by TRX training compared to the control group. Increasing the
serum GDNF protein level in elderly women with six weeks of TRX training, according to
its effect on cell growth pathways, may be effective in reducing or delaying sarcopenia.
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