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Abstract

It has been illustrated that relaxin hormone in association with estrogen may induce
changes in functional body systems following menopausal stage. Therefore, the aim of
this study was to determine the relationship between relaxin levels and musculoskeletal
injuries in young and menopausal trained women. The present study used descriptive
analytical method via retrospective manner. This study involved two determined groups
included menopausal trained women (n=13, aged 45-60 years) and young trained women
(n=8, aged 18-30 years) that were chosen following public recall based on inclusion and
exclusion criteria. Then, study measurements regarding blood samples, training level,
training history, menopause stage, injuries and musculoskeletal impairments were done.
Finally, Stata v12 statistical software was used for data analysis at (p < 0.05). Our results
illustrated that relaxin level in menopausal trained women significantly was lower than
young trained women (p = 0.003, t19 = 3.46). In addition, our results presented that there
was no statistically significant relationship between relaxin and musculoskeletal injuries
(p > 0.05). Regarding postmenopausal hormone changes, it has been shown that relaxin
hormone in relation with estrogen hormone can induce alterations in functions body
systems.
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Extended Abstract

Background and Purpose

Menopause as a natural physiological process along with aging is defined as a
permanent cessation of the menstrual cycle and ovulation due to the ovarian
dysfunction (1). The main cause of menopause is a reduction in ovarian granulosa
cells, which are the main producers of estradiol and inhibin. Further, decreased
estrogen levels disrupt the hypothalamic-pituitary-ovarian axis (2, 3). It has been
illustrated that relaxin hormone in association with estrogen may induce
significant changes in functional body systems following menopausal stage.
Relaxin is a polypeptide hormone (6 kDa) from the family of insulin-like
hormones. In addition, it has been demonstrated that relaxin plays an important
role in altering the musculoskeletal tissues. Regarding bone tissue, relaxin along
with estrogen and growth factors, such as transforming growth factor-p (TGF-p),
trigger musculoskeletal-related processes in bone tissue. Likewise, an increase in
relaxin concentration may be associated with laxity in joints as well as sprain (4).
Concerning the effect of relaxin on tendons, the current findings displayed that
the tendon growth and stiffness is reduced following relaxin elevation, which is
exerted via the effect of relaxin on collagenase activation. In relation with the
effect of exercise and exercise history on relaxin levels, there are few studies that
have examined the current hypothesis. However, in a good study, effect of eight
weeks of resistance training on relaxin levels was investigated in postmenopausal
women and the results revealed a decrease in relaxin levels following exercise.
Moreover, it has been shown that relaxin may improve muscle repair, reduce
fibrosis, and improve muscle strength (5). Therefore, the aim of this study was to
determine the relationship between relaxin levels and musculoskeletal injuries in
young and menopausal trained women.

Materials and Methods

The present study used descriptive analytical method via retrospective manner.
This study involved two determined groups included menopausal trained women
(n =13, aged 45-60 years) and young trained women (n = 8, aged 18-30 years)
that were chosen following public recall based on inclusion and exclusion criteria.
Inclusion criteria were included as following: the age range of young women was
between 18-30 years and the age range of postmenopausal women was between
45-60 years; having regular exercise during the last three years; menopause occurs
naturally and was not due to removal of uterus, ovaries, chemotherapy, or
radiotherapy (6); and no use of hormone therapy, soy as well as its products or
tobacco in the last six months. Demographic characteristics and medical history
forms were used to measure demographic features, and the Massachusetts
Women's Health Survey (MWHS) was used to assess menopausal status (7).
Physical activity level was also assessed using the Kaiser Physical Activity
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Assessment Questionnaire (KPAS). This questionnaire evaluates habits and
patterns of physical activity. Furthermore, musculoskeletal injuries were obtained
based on interview and a validated questionnaire of musculoskeletal disorders (8).
Menopausal symptoms were measured according to Greene Climacteric Scale
(GCS). Then, study measurements regarding blood samples, training level,
training history, menopause stage, injuries and musculoskeletal impairments were
done. Finally, Stata v12 statistical software was used for data analysis at p < 0.05.

Findings

The results indicated that this difference between the mean (4.74 kg) in the body
weight was not statistically significant (tio = 1.4 and P = 0.174). Also, the mean
difference in body mass index was not statistically significant (t 9=1.51and P =
0.146). This means that there was no significant difference between young and
postmenopausal trained women in body weight and body mass index (p < 0.05).
Our results illustrated that relaxin level in menopausal trained women
significantly was lower than young trained women (p = 0.003, t19=3.46). This
means that there was a significant difference in relaxin between young and
postmenopausal women. In other words, relaxin level of postmenopausal women
was significantly lower than young women (p < 0.05). Besides, our results
represented that there was no statistically significant relationship between relaxin
and musculoskeletal injuries (p > 0.05). In addition, there was a negative
relationship between relaxin levels and muscle injuries. This means that
subsequent to the relaxin reduction, the rate of skeletal muscle injuries increased
but this relationship was not statistically significant (p > 0.05). However, there
was a direct and significant relationship between relaxin and weight as well as
relaxin and body mass index in postmenopausal women. This means that body
weight has a direct relationship with the amount of relaxin (p < 0.05)

Conclusion

Regarding postmenopausal hormone changes, it has been shown that relaxin
hormone in relation with estrogen hormone can induce alterations in the functions
of body systems. The results of the present study exhibited that the serum levels
of relaxin hormone in young trained women were significantly higher than
postmenopausal trained women (39%). In this regard, it can probably be said that
exercise does not prevent the reduction of the hormone relaxin, and age-related
hormonal changes occurred in women. In other words, age-related changes,
menopause, and its hormonal-related changes, rather than exercise history may be
the cause of reduction in relaxin levels. In this regard, the results indicated that
there was no significant relationship between serum relaxin concentration and
musculoskeletal injuries. In other words, the occurrence of musculoskeletal
injuries in the present study was not associated with decreased and significant
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levels of relaxin in postmenopausal women, and other factors may be the main
causes of injuries and musculoskeletal disorders in postmenopausal women.
Relaxation levels in postmenopausal women are lower than young trained women,
and age-related changes, menopause, and hormonal-related changes, rather than
exercise history may be the cause of reduction in relaxin levels.
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