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Abstract

Aim: Nerve cell growth factors such as nerve growth factor (NGF) cause neuronal
plasticity and survival in the brain. The survival of neurons can delay the effects of
aging .Improving physical fitness factors can increase the risk of falling down and
the treatment cost. The purpose of this study was to evaluate the effect of 8 weeks of
circuit training on serum levels of NGF and physical fitness factors in elderly
females. Method: This present study was a quasi-experimental research design with
pre-test and post-test, among 23 elderly women (age: 64.84+3.2 years, weight:
72.71+7.45 kg and height: 157.09+3.61cm) that were divided into training (n=12)
and control (n=11) groups. The training group performed selected circuit training,
including 12 aerobic and resistance exercise for the lower and upper torso and central
muscles of the body for three sessions per week with an intensity of 40 to 60% of
1RM for an hour and 8 weeks. Physical fitness factors has been measured and fasting
blood sampling were taken 48 hours before the after the training protocol. Nerve
growth factor was assessed by ELISA method. Shapiro-wilk test was used for normal
data distribution, analysis of variance (ANOVA) 2 x 2 and independent t-test were
used at a significance level of o <0.05 in data analysis. Result: Inter-group
comparison of the results showed that eight weeks of circular training significantly
increased NGF level (p=>0.001) as well as improved cardiovascular endurance (p =
0.004), muscle endurance (p>0.001), performance ( P = 0.009) and physical
reduction (p = 0.005).. Conclusion: Regular circuit training could improve the
physical fitness factors and also delay the neurological index in elderly women.
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Extended abstract

Background: Nowadays, elderly population is risen in the world (1). Aging are related with significant reduction in
muscle mass, bone density and brain tissue (2), defects in balance, number of falls (3), cardiovascular endurance
disorder (4), muscular endurance and body composition (5) and lead to decrease in VO2max after the third decade by
1% per year (6). As a result, it reduces physical fitness. It causes many diseases and costs a lot of money annually to
treat these diseases (7). Neurotrophic factors expressed in skeletal muscle, including nerve growth factor (NGF) are
essential for plasticity and viability of neurons as well as muscle fiber stimulation for regeneration in the elderly (11).
Apoptosis of neurons leads to a decrease in number and size of muscle fibers. As a result, muscle function is impaired,
which also reduces muscle strength and endurance (10) that increasing NGF can prevent all of this. On the other hand,
reducing physical fitness in the elderly increases the risk of falling and consequently imposes additional costs. Exercise
training can delay the side effects of aging and improve physical fitness (28). Then, the purpose of this study was to
evaluate the effect of 8 weeks of circuit training on serum levels of NGF and physical fitness in elderly females.

Method: This study was a semi-experimental research design with pre-test and post-test, among 23 elderly women
(age: 64.84+3.2 years, weight: 72.71+7.45 kg and height: 157.09+3.61cm) that were divided into training (n=12) and
control (n=11) groups. The training group performed selected circuit training, including 12 aerobic and resistance
exercises for the lower and upper extremity and central muscles of body for three sessions per week with an intensity of
40 to 60% of 1 repetition maximum (1RM) for an hour during 8 weeks. Physical fitness (balance, muscular endurance,
cardiovascular endurance and body composition) have been measured and fasting blood sampling were taken 48 hours
before and after the training protocol. Aerobic performance was determined by measuring the time of selected 250-
meter pathway. Stork test was used to measure balance and 2 minutes of jogging was used for muscular endurance and
body mass index (BMI) was used to measure body composition. NGF was assessed by ELISA method. Shapiro-wilk
test was used for normality of data distribution, analysis of variance (ANOVA) 2 x 2 and independent t-test were used
at a significance level of a <0.05 in data analysis.

Result: The results showed that there was a significant difference between NGF in control and training groups with
higher level in training group (P<0.001). Also, in physical fitness indicators, the results showed a significant difference.
And this difference was significant in cardiovascular endurance (p=0.004), muscle endurance (p<0.001), balance
(p=0.009) and body composition (p=0.005), and improvement was reported in training group (tablel).

Table 1: Subjects Specifications

training (n=12) control (n=11) Significant level of
Variable Pre-test Post-test Pre-test Post-test independent T
Age (year) 65.6+3.30 - 64.5+3.21 - -
High (cm) 157.443.1 - 156.644.1 - -
Weight (kg) 75.817.8 75.2+7.9 69.2+5.4 69.4+5.4 -
NGF (pg/ml) 44.54+6.28 58.02+5.72 42.06+4.20 41.64+4.40 0.000*
body 0.005*
composition 30.55+2.50 30.28+2.50 28.22+2.03 28.27+2.03
(kg/m?)
muscle
physical endurance 72.25+6.82 76.42+7.96 69.55+7.50 69.82+7.85 0.000*
fitness (number of
step)
Balance (s) 13.14+2.78 14.7543.00 15.65+2.73 15.85+3.12 0.009*
Aerobic
performance | 208.75+12.74 | 197.25+11.88 | 199.54+23.95 | 202.63+24.78 0.004*
()

Discussion: The results showed that after 8 weeks of circuit training, serum NGF level increased significantly.
Expression of NGF receptors is controlled by growth hormone (GH) (25). GH has the ability to speed up axon
regeneration as well as maintain muscles that are damaged by nerve damage. This hormone is released from the
pituitary gland in response to growth hormone-releasing stimulants from the hypothalamus. GH performs its action
primarily by stimulating the synthesis of insulin growth factor (IGF-1) from the liver and peripheral tissues. Also, GH
increases NGF receptors and thus affects the improvement of aging complications (27). Other findings of this study
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University
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include increased physical fitness (balance, body composition, aerobic performance and muscular endurance) in elderly
female who have done 8 weeks of circular training. One of the possible reasons for improving balance is increased
exercise-induced neural adaptation (32). Exercise training significantly increases oxidative enzymes in mitochondria.
This increase creates conditions for active tissues to use larger amounts of oxygen and needed substrates (34). Aerobic
exercises also increase the heart size and diastolic end volume, which increases aerobic performance. Blood volume
also increases, which ultimately increases oxygen supply to the active muscles, resulting in increased aerobic
performance and muscular endurance (35).

Conclusion: This interventional study of circuit training in elderly people showed positive effects on blood function
and NGF levels. The results of this study showed that circular exercises can improve blood NGF levels, which can
ultimately delay the side effects of aging and also delay the neurological index in elderly women. By improving
physical fitness, the elderly can enjoy of life more than before.
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