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ARTICLE INFO Abstract

Background. This study focused on the effect of two selected training methods on
Article History: angiogenic and angiostatic regulating factors in the blood circulation of elderly men.
Received: 23 Oct 2023 Methods. The present research is of a practical nature and was conducted with two
Accepted: 23 Dec 2023 experimental groups and one control group in the form of a pre-test and post-test.
ePublished: 3 Dec 2024 Overall, 30 people in the age range of 6065 years in the aerobic, combined, and control

groups were selected as the research sample. An aerobic exercise protocol with an
intensity of 60-75% of the maximum reserve heart rate and combined exercise,

Keywords: including aerobic and strength training, with an intensity of 60-75% of 1RM were
e Elderly men implemented over 8 weeks. Blood sampling was performed 24 hours before the first
e LRG-1 session. Forty-eight hours after the last training session, leucine-rich alpha-2-
e TSP-1 glycoprotein 1 (LRG-1) and thrombospondin-1 (TSP-1) were measured by enzyme-
e Combined exercise linked immunosorbent assay, and the data were analyzed by the analysis of covariance
e Aerobic exercise test, post hoc least significant difference, and intra-group changes using a paired t-test at

a significance level of P > 0.05.

Results. After the protocol, there was a significant difference between the research
groups in terms of LRG-1 (P > 0.005) and TSP-1 (P > 0.001) compared to the control
group. LRG-1 increased after combined training, while TSP-1 showed the greatest
decrease after aerobic training. The results of the paired t-test indicated a significant
increase in LRG-1 and a decrease in TSP-1 after the test compared to the pre-test in the
group of aerobic and combined exercises.

Conclusion. Combined and aerobic exercises are effective on the angiogenic and
angiostatic factors of the elderly, but due to the greater effect of combined exercises on
the angiogenic factors, it is recommended that the elderly, in addition to aerobic
exercises, use strength exercises in their sports programs as well.

Practical Implications. Compared to combined exercises, aerobic exercises have the
greatest effects on increasing the angiogenic factor and reducing angiostatic factors in
this age group, which may lead to an improvement in the quality of life.
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Extended Abstract

Background are directly related to aging, and today’s humans are
Life expectancy and technological progress, experiencing a longer life span compared to the last
improving health and preventing death from disease hundred years. Therefore, we are witnessing the
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upward trend of elderly people who have the
government and society to plan for the quality of life
of the elderly. Factors affecting the analysis of
muscle mass related to aging include a decrease in
mitochondrial function, increased oxidative stress,
dysfunction of satellite cells, and inflammation,
which also decrease muscle strength with aging and
muscle atrophy, especially from the age of 50-60
years. This happens at a rate of 2-4%, especially in
the lower limbs. Researchers have reported a novel
modifier of pathological angiogenesis, leucine-rich
alpha-2-glycoprotein 1 (LRG-1), a highly conserved
member of the luciferin protein repeat family.
Reports indicate that LRG-1 modulates pathological
angiogenesis by directly binding to the transforming
growth factor-p (TGF-B) receptor endoglin. On the
other hand, thrombospondin-1 (TSP-1) is a potent
inhibitor of angiogenesis that acts as a modulator of
the angiogenic response. Studies have shown that
this protein prevents the proliferation of endothelial
cells through fibroblast growth factor (FGF) and
vascular endothelial growth factor (VEGF). The
reason for the significant synthesis of TSP-1 in aging
conditions is unclear. Today, physical exercises are
given a special look with a therapeutic approach, and
researchers introduce them as a simple and low-cost
method to prevent and improve chronic
inflammatory diseases and as a safe intervention to
improve people’s quality of life. Particularly, old age
is accepted. Physiologically, exercise causes various
changes in the body, and the effect of exercise can be
different depending on the components of the
exercise, such as type, time, period, and intensity.
Therefore, this study sought to investigate the effects
of two selected training methods on the serum levels
of LRG-1 and TSP-1 in elderly men.

Methods

The current semi-experimental research, with two
experimental groups and a control group, was
conducted in the form of a pre-test and post-test. The
participants were randomly assigned to aerobic
training (n = 10), combined training (n = 10), and
control (n = 10) groups. The aerobic exercise
program included 8-week exercises and 3 sessions
per week in increments and approximately 45-60

minutes for each session, the intensity of which was
calculated based on the target heart rate and by the
Caronen method. The combined training protocol
included aerobic training (half the volume and time
of aerobic training) and strength training. In this type
of training, after warming up the body, resistance
training and aerobic training were performed,
respectively. The amount of exercise weight was
obtained based on the record of one maximum
repetition with the 1RM formula. Training started at
60% 1RM and increased by 5% every two weeks,
ending with 75% intensity in the final week. To
investigate the effect of aerobic and combined
exercise on the changes in LRG-1 and TSP-1, blood
was taken from the subjects in 2 stages. For the
quantitative detection of LRG-1 and TSP-1 by
enzyme-linked immunosorbent  assay,  the
EASTBIOPHARM kit was used with sensitivity
levels of 1.36 ng/mL and 2.39 ng/mL in LRG-1 and
TSP-1 variants, respectively. The least significant
difference (LSD) post hoc test was utilized from the
Shapiro-Wilk and Levin tests to check the normal
distribution and equality of variances and to compare
the changes outside the group from the analysis of
covariance test, as well as to compare the changes
within the group from a paired t-test and find out if
there is a significant difference. P-values less than
0.05 were considered statistically significant.

Results

The results of covariance analysis revealed that
eight weeks of aerobic and combined training had a
significant effect on the results of LRG-1 (P =
0.005), and accordingly, the results of the LSD post
hoc test showed that there was a significant
difference. A significant difference was found
between the aerobic training group (P = 0.029) and
the combined group (P = 0.001) compared to the
control group, but this difference was not observed
between the aerobic and combined groups (P = 0.36).
In addition, the results of the covariance analysis
obtained from the TSP-1 variable demonstrated that
eight weeks of aerobic and combined training had a
significant effect on the results of TSP-1 (P = 0.001)
and the LSD follow-up test. Therefore, there was a
significant difference between the two training (P =
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0.001) and combined (P = 0.001) groups compared
to the control group, and this difference was
observed between the aerobic and combined groups
(P =0.012).

Conclusion

This study evaluated the effect of two selected
training methods on the serum levels of LRG-1 and
TSP-1 in elderly men. In the LRG-1 variable, the
combined training group showed an increase of
16.4% compared to the control group and an 8.6%
increase in the aerobic group compared to the control
group. According to the difference in the averages, it
seems that the combined training was better than the
aerobic training and was more effective, although
there was no statistically significant difference
between the two exercises. According to reports,
LRG-1 is secreted from endothelial cells, epithelial
cells, fibroblasts, and other types of myeloid cells in
organs such as the lung, kidney, heart, skin, brain,
and testis. In addition, LRG-1 promotes wound repair
or tissue repair by stimulating the regeneration of
damaged epithelial cells, tissue vasculature, and
peripheral nerve regeneration. Human blood vessels
are in a static state, except in the early stages of
growth, scarring, and during menstruation, and
almost no angiogenesis occurs, and aging has led to a
decrease in angiogenesis. On the other hand, the

important effect of sports training is the formation of
new blood vessels in the trained skeletal muscles
(angiogenesis process), providing more capacity for
blood flow in the active muscle. From this point of
view, physical exercise is one of the strongest stimuli
for the reconstruction of the vascular structure. Other
research results obtained in relation to the TSP-1
variable demonstrated a significant difference among
the three research groups. In addition, there was a
difference between the aerobic and combined groups,
which showed a decrease of 1.7% in the combined
exercise group compared to the control group and
8.3% in the aerobic group in comparison to the
control group. Angiogenesis, as a natural and vital
physiological process, is the formation of blood
vessels from the existing vessels, which is based on
maintaining the balance between angiogenic
(angiopoietins, FGF2, TGF-B, and VEGF) and
angiostatic (endostatin, TSP-1, and angiostatin)
factors. It has been shown that TSP-1 has a complex
role in human cancer and has stimulatory and
inhibitory effects on different types of tumors.
Moreover, it induces apoptosis and suppresses the
cell cycle. In the present study, it was revealed that
physical activity and exercise, especially strength
training with aerobics, are among the factors that
regulate angiogenesis in this era, which can lead to
successful aging.
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