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Extended Abstract

Background and Aim: Neurotrophins are a family of growth ors that play a crucial role in neuronal survival and function.
eurotrophic Factor (BDNF) and Nerve Growth Factor (NGF). Due to
significant benefits for cognition and perception. Studies have reported

The most prominent among them are Brain-Dé¥ive

their effects on neuroplasticity, these factars

that a reduction in BDNF is associated with ctigpal impairment and certain aspects of cognitive decline in older adults.

Furthermore, NGF is considered a ial factorfor the survival of the brain's cholinergic neurons; it has been shown to play
a role in cognitive function and i undergo degradation with advancing age.
electromyostimulation (EMS) een recognized as a complementary method to physical exercise. Recent research

has shown that EMS ca pro etabolic and neurological functions and facilitate better activation of the neuromuscular
system across various patie ups. Given the safety and time-efficiency of resistance training combined with EMS in short
sessions—and, th mulfaneous examination of the neurotrophic factors NGF and BDNF in a specific, understudied
populationfof s—the aim of the present study was to investigate the effect of EMS combined with bodyweight

S evels of BDNF and NGF in elderly men.

Methods: This applied study employed a pre-test/post-test design involving both experimental and control
groups. The statistical population consisted of healthy elderly men aged 60 to 70 years residing in Mashhad. The study
included 25 healthy elderly male participants, who were randomly assigned to either the experimental group (n=12) or the
control group (n=13). Anthropometric indices—including body weight, body mass index (BMI), and body composition—were

measured.

The training program was conducted over eight weeks, with two sessions per week. Low-frequency electromyostimulation
(EMS) was administered using a bipolar current with a stimulation frequency of 85 Hz and a pulse width of 350 microseconds.
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Each session consisted of a warm-up, seven bodyweight exercises, and a cool-down (5 minutes each), utilizing general

movements. During the stimulation phases, participants performed exercises such as squats, standing chest flies, knee
flexion, lateral raises, biceps curls, triceps extensions, and standing abdominal exercises. Exercise intensity was individually
adjusted using Borg’s 10-point Rating of Perceived Exertion (RPE) scale; participants were instructed to maintain an RPE
level corresponding to "hard" to "very hard" (RPE 7-8).

An Iranian-made EMS device (manufactured by Barzin Salamat) was used in this study. The device featured an electrical
pulse generator with 10 output channels. Electrical stimulation was delivered via 18 conductive pads integrated into a
specialized vest. Blood samples were collected from all subjects at 8:00 AM in a fasting state via the bfachialgwein at two

time points: 24 hours prior to the first training session and 48 hours after the final training session. E. NEJand NGF

levels were determined using human BDNF and NGF ELISA kits, respectively.

Analysis of Covariance (ANCOVA) was used to compare data between groups, while t was employed to

examine within-group changes. Data analysis was performed using SPSS software (v the significance level

setat p <0.05.

with bodyweight training, significant differences in plasma BDNF (p
between the intervention and control groups. These results de

increased significantly in the intervention group compar group (Table 1).

Table 1. Comparison of Biochemical values and a i pometric measures in subjects at baseline and 8th week

Experimental 88.70+7.96 86.42+8.26°1 0.001 0.001
Control | 89.44+6.36 89.63+6.53 0.292
Experimental 29.48+1.97 28.71+2.01°t 0.001 0.001
Control 29.22+2.39 29.27+2.40 0.309
Experimental 29.47+2.78 26.43+3.29°" 0.001 0.001
Control 30.42+2.57 30.29+2.44 0.500
Experimental 26.22+3.99 23.00+4.50°" 0.001 0.001
Control 27.20+2.86 27.16+3.06 0.841
Experimental 51.79+10.17 56.98+9.47°t 0.002 0.001
Control 54.61+8.38 52.41+7.87 0.127
Experimental 36.16+5.79 40.21+6.35°%" 0.001 0.001

Control 37.00£6.71 35.66+6.17 0.086
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Note: Values are presented as meanzstandard deviation; ®p<0.05 compared to the baseline, 'p<0.05 compared to the control

group. BMI: Body mass index; BDNF: Brain-Derived Neurotrophic Factor; NGF: Nerve Growth Factor

Conclusion: The present study was designed and conducted to investigate the effects of an eight-week program combining
Electromyostimulation and bodyweight exercises on plasma levels of NGF and BDNF in elderly men. The findings
demonstrated that this intervention could lead to a significant increase in plasma levels of both NGF and BDNF, alongside
improvements in body composition indices. It appears that the intensity, volume, and frequency of the EMS protocol, the
duration of the intervention, and the characteristics of the participants are key determinants of the magnitude and nature of
the neurotrophic factor response. Given the roles of NGF and BDNF in neuroplasticity, memory, and learfiin ell as the
link between these exercises and metabolic pathways influencing body composition, EMS combined with bo ight training
appears to be a promising, low-risk intervention for simultaneously improving the neurological al health of the
elderly. However, due to the limited number of similar studies, further research employing S Wi rying intensities

and durations is recommended to more precisely elucidate the underlying mechanisms of hamges.

Keywords: Elderly, Electromyostimulation, Brain-Derived Neurotrophic Factor, Negve wth Factor
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Abstract

Background and Aim: Electromyostimulation (E onsidered as a complementary method in recent years.

Considering the importance and role of neurotrophins i alth and function of the central nervous system of the elderly,
the aim of the present study was to investigate the e
brain-derived neurotrophic factor (BDNF) and nerwro

This applied study was conducted wit

of EMS combined with body weight training on plasma levels of
factor (NGF) in healthy elderly men. Materials and Methods:

and post-test design with two experimental groups and a control group. In

this study, 25 healthy elderlylmen (age ars) were randomly assigned to the EMS combined with body weight
training (n=12) and the contro F raining program was applied for eight weeks in the experimental group.
Electrical muscle stim@ion urrent with a low stimulation frequency of 85 Hz and a pulse width of 350
microseconds was applied f perimental group, and the subjects performed body weight training simultaneously with
the stimulatiw. At the beg and end of the intervention, blood samples were collected and NGF and BDNF indices were
measureg, The i iance statistical test was used to analyze the data, and the significance level was considered

to be p<005. Ri : esults showed that the levels of BDNF (p=0.001, mean percent change=10.91) and NGF

study showed that eight weeks of EMS combined with body weight training can lead to improvement in body composition

p=0.001, mean percent change: -2.61), body mass index (p=0.001, mean percent change=-2.61), and body fat
e (p=0.001, mean percent change=-10.48) in the experimental group. Conclusion: The results of the present

indices of elderly subjects and may play an important role in improving the nervous system of the elderly by increasing BDNF
and NGF levels.

Key words: Elderly, Electromyostimulation, BDNF, NGF
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