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Abstract

Aim: age is an important risk factor for type 2 diabetes mellitus and cardiovascular diseases.
The aim of the present study was to investigate the effect of resistance training on serum levels
of selected cardiac biomarkers including hs-CTnl and GDF-15 in elderly diabetic men.
Methods: This research was an experimental study with a pretest-posttest design. For this
purpose, 24 people were selected from among diabetic elderly men (Age: 71.7+6.6 years,
weight: 74.1+13.5 kg, body mass index: 26.7+4.4 kg/m?) as research subjects and randomly
divided into 2 groups of resistance training (12 people) and control (12 people). The training
protocol was designed for eight weeks with three sessions per week, eight movements and each
movement with 70% of one maximum repetition for the training group. The control group was
also monitored in Kahrizak nursing home without any exercise to compare with the experimental
group and to evaluate the effect of eight-week pre-test and post-test blood sampling time.
Chemiluminescence and sandwich ELISA were used to measure serum levels of hs-CTnl and
GDF-15, respectively. Data was analyzed using SPSS version 24 software. Results: Serum hs-
CTnl levels decreased significantly after eight weeks of resistance training (p=0.001). While,
Serum GDF-15 levels did not show significant changes (p=0.71). Conclusions: Resistance
training leads to different outcomes of cardiac biomarkers in elderly diabetic men. However, our
data confirm that resistance training may improve cardiac risk factors in elderly diabetic men.

Keywords: Resistance Training, Troponin, Growth Differentiation Factor 15, aging, Type 2
Diabetes.
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Extended abstract
Background

Age is an important risk factor for type 2 diabetes mellitus and cardiovascular diseases. Diabetes is one of the causes of
cardiovascular disease (1). Heart failure is the first cause of hospitalization in the elderly patients (2). Therefore,
researchers are looking for indicators that accurately predict the risk of cardiovascular diseases. Numerous factors have
been monitored to diagnose and classify heart damage and dysfunction, which hs-CTnl (high sensitive cardiac troponin
I) is the most important one (3). In addition, growth differentiation factor-15 (GDF-15) also provides prognostic
information in these groups (4). on the one hand, the study of hs-CTnl and GDF-15 biomarkers levels in the clinical field
is effective in predicting cardiovascular events as well as reducing health care costs. On the other hand, exercise alters
cardiac troponin (5) and GDF-15 levels (6). Therefore, the present study intends to investigate the effect of resistance
training on the levels of selected cardiac biomarkers in elderly diabetic men.

Materials and Methods

In the present study, 24 elderly diabetic men (65-78 years) of the geriatric care center (age 71.7+6/6 years, weight:
74.1+13/5 kg and body mass index: 26.7+4/4 kg/m?) were selected as subjects and randomly divided into two groups of
resistance training (n=12) and control (n=12). One week before the implementation of research protocols, pre-test
assessments including body composition, fitness level and biochemical assessments were performed. For this purpose, 12
hours after overnight fasting, blood samples were collected from the brachial vein in the amount of 6 cc and poured into
venogject tubes without anticoagulant and then centrifuged at 2000 rpm for 10 minutes. The isolated serum was frozen
and stored at -70 ° C to evaluate biochemical variables. Then, body composition variables including: height were
measured by using Seka 217 wall gauge made in Germany and weight and body mass index were measured by InBody230
device made in Korea. 48 hours after the last session of the mentioned protocols, all body composition and biochemical
measurements (in the pre-test) were repeated. The sandwich ELISA and Chemiluminescence were used to measure serum
level of GDF-15 an hs-CTnl, respectively, by using the kits of the German Zellbio Company and with the Hiperion device
made in the USA and the ARCHITECT 2000 made by the American ABBoTT Company, with the sensitivity of 5 ng/I
and 99%. The reliability of hs-CTnl and GDF-15 kits was determined by the identifiers (ZB-3044-H9648) and (ZB-0550-
R9648), respectively. The training protocol for these people included 10 minutes of warm-up (jogging and cycling), the
main part of the training and 5 minutes of Cool down. The main movements of the exercise included: leg press, Leg
extension, Leg curl, Calf raise, chest press, rowing, Biceps curl and triceps push down/ Triceps extension (3 sets of 10
repetitions and 70% of a maximum repetition). In the first week of the training protocol, the first and second sets were
performed with 50 and 60% of one maximum repetition and ten repetitions, respectively .in the third set, the amount of
load was performed according to the training protocol (70% of one maximum repetition) with eight repetitions. the
training load in the first and second sets was performed with 55 and 65%, In the second week respectively, in the third
set, the training load was performed according to the protocol with 9 repetitions. the exercises continued for eight weeks.
According to the overload principle, resistance increased when the subject was able to complete 10 correct repetitions in
the third set for 2 consecutive sessions. a maximum repetition was measured at the end of the fourth week and the intensity
of training was adjusted based on a new maximum repetition (7, 8). To compare the research groups, ANCOVA test was
used considering the baseline values as Covariate. All calculations were performed using SPSS software version 24 at a
significance level of P <0.05.

Findings
The results of ANCOVA test showed that by eliminating the effect of pretest (P = 0.001), resistance training led to a
significant reduction in serum hs-CTnl levels compared to the control group (P = 0.001) (Figure 1). However, based on

the results of ANCOA test, by eliminating the effect of pretest (P = 0.09), resistance training did not lead to significant
changes in serum GDF-15 levels compared to the control group (P = 0.71).
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Figure 1. Changes in serum hs-CTnl levels in pretest and posttest

= Significant difference between pre-test and post-test values in the training group (P <0.05)

Conclusion

According to the results of the present study, resistance training probably reduces hs-CTnl levels by increasing muscle
mass, improving cardiac muscle hemodynamic balance, improving cardiac systolic function and reducing sympathetic
nerve tone (9). However, GDF-15 levels did not change significantly, which could correlate with Diabetes and cognitive
risk. Measurement of GDF-15 in the diabetic elderly can be a useful factor for early diagnosis and monitoring of the
cardiovascular status of the elderly before offering resistance training programs to prevent the onset of cardiovascular
side effects due to exercise. Resistance training leads to different outcomes of cardiac biomarkers in elderly diabetic men.
However, research data confirm that resistance training may improve cardiac risk factors in elderly diabetic men.

Article Message

it seems that exercise protocols such as resistance training can be considered as an adjunct strategy along with aerobic
exercise in cardiac rehabilitation programs.

Keywords: Resistance Training, Troponin, Growth Differentiation Factor 15, aging, Type 2 Diabetes.
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