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Abstract

Type 2 diabetes (T2DM) has an autosomal genetic transmission pattern and can be hereditary. In this type, glucose transporter
genes and insulin secretion may contribute to the genetic of the disease. The objective of the study was verify the effects
of a single session of resistance and combined training on hemodynamic and metabolic parameters of individuals children
diabetics (CDI). Sixteen subjects were selected. The variables of heart rate, blood pressure and capillary glucose (CG) were
evaluated. Exercise sessions were divided into two groups - the Resistance Training (RT) group and the Combined Training
(CT) group. Both trainings were composed of three phases: warming up, main phase and cooling down. The RT in its main phase
was composed of eight resistance exercises and the CT was composed of 20 minutes of aerobic training and the RT protocol.
Wilcoxon test and Kruskal-Wallis test was used, adopting p < 0.05. In intragroup analysis, CDI showed significant reduction
in systolic blood pressure (SBP) (125.0+10.0 mmHg vs 110.5+15.9 mmHg p=0.01), diastolic blood pressure (81.5+6.4 mmHg
vs 71.2+210.4 mmHg, p=0.007), and (CG) (102.8£16.1 mg/dl vs 92.5210.9 mg/dL p=0.02) in RT. In the intergroup analysis,
CDI showed better results in SBP variables (114.75+11.5 mmHg vs 103.75+9.92 mmHg, p=0.01) and CG (93.8+8.02 mg/dL
vs 87.0+ 4.97 mg/dL p=0.03) in CT. CDI showed positive results after both trainings. However, they may be at risk of further
developing T2DM according to pre-exercise CG.

Keywords: Diabetes Mellitus; Physical Exercise; Genetics

Introduction positive family history, strongly linked to a sedentary lifestyle

and environmental factors [1,3], individuals with a positive

Type 2 diabetes (DM2) has an autosomal dominant history of DM2 can be identified with an increased risk of

genetic transmission pattern, which can be hereditary [1]. developing it, based on available phenotypic markers, fasting

In the case of this type of diabetes, genes related to glucose glucose levels, blood pressure and / or abnormal lipid levels,
transport, 8 cell function, and insulin secretion can contribute overweight and the family history itself [4].

to the genetic basis of the disease [2].

For these individuals predisposed to DM2, lifestyle
The increased risk of developing DM2 is related to a modification can help to reduce this risk 3, it is recommended
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to participate in structured programs that emphasize
changes in lifestyle, which include moderate weight loss and
physical exercise (150 min / week), with reduced calorie
food re-education in addition to decreased fat intake [5].

Currently, studies have linked abnormal hemodynamic
changes at rest, during or after physical exercise with a
higher risk of developing cardiovascular disease and DM2, in
addition to these changes being a predictor for higher risk of
mortality [3,6].

Early detection of metabolic and / or cardiovascular
changes at rest and in response to physical exercise is
important for the prevention of DM2 in individuals with a
positive family history for this disease. Children of diabetics
should adopt a healthy lifestyle in order to prevent and / or
delay the disorders to which they are genetically predisposed

[7].

Prospective studies and clinical trials highlight the
importance of physical exercise and / or the combination of
physical exercise and dietary lifestyle changes resulting in
the prevention of DM2 [8,9].

Prospective studies and clinical trials highlight the
importance of physical exercise and / or the combination of
physical exercise and dietary lifestyle changes resulting in
the prevention of DM2 [10-12].

In view of these data, and the hypothesis of the
effectiveness of the intervention of these protocols in
diabetics, and of the consistency of the prevention of DM2
through physical exercise, the objective of the present
study was to verify the effects of a resistance and combined
training session on the parameters hemodynamic (heart rate
and blood pressure) and metabolic (capillary glycemia) of
individuals born to diabetics.

Methods

Samples

Individuals with a positive history of DM are children of
diabetics participating in Sweet Life - Supervised Physical
Exercise Program for Diabetics. The subjects without a family
history of DM were selected through the dissemination of
posters in the Graduation Course of the Higher School of
Physical Education at the University of Pernambuco.

Sixteen subjects of both genders were voluntarily
selected for the present study, who were allocated to two
intervention groups, the Children of Diabetics (CD) group, n
= 08, and the Children of Non-Diabetics (CND) group, n = 08.
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All participants were informed about the procedures that
would be performed during the study, and after explanation,
they signed the Informed Consent Term, which was registered
and duly authorized by the Ethics and Research Committee
of the University of Pernambuco, obtaining the opinion n?
386,094 / 2013.

To participate in the research, the subjects of both groups
should meet the inclusion criteria, such as: chronological age
between 18 and 30 years, be sedentary, blood pressure less
than 140/90 mmHg, capillary blood glucose less than 125
mg / dL, not being a smoker, not having drunk three days
before collection, having a BMI of 18.5 kg / m? to 25 kg / m?

The subjects who presented complications of orthopedic
and myoarticular order, recent surgeries, diagnoses of
pathologies of cardiological, metabolic, neurological and
rheumatological order did not participate in the study.

Instrumentation and Data Collection

Hemodynamic variables of Blood Pressure (BP) and
Heart Rate (HR) and the metabolic variable of Capillary
Glycemia (CG) were evaluated. The measurements of each
variable were performed before and after each training
session, with the BP and HR variables being measured by
the same evaluator using double channel RAPPAPORT®
premium stethoscopes and aneroid sphygmomanometers
also. BP was measured with the subject resting for five
minutes, in a calm environment, in a sitting position with his
legs uncrossed, making sure that they did not ingest alcoholic
and caffeinated beverages, nor practiced physical exercise
in the last 24 hours before collection, following exactly all
the recommendations of the VI Brazilian Guidelines on
Hypertension [13].

Heart rate was measured using a POLAR® -cardiac
monitor model FT1. The HR value was obtained with the
cardiac monitor on the right wrist, together with the heart
rate belt properly positioned above the xiphoid appendix. At
the time of HR measurement, the subject was at rest and the
lowest value indicated on the cardiac monitor was adopted
between the 60th and 70th seconds of the appointment. To
ensure the state of rest, the same recommendations as the
VI Brazilian Guidelines on Hypertension were adopted [13].

Capillary glycemia was measured 60 minutes after the
completion of a routine meal, which coincided before the
intervention of the physical exercise sessions. Glucometers
BAYER® model Breeze 2 were used, the measurement was
performed on the ring finger and / or minimum, discarding
the first drop of blood, following the procedures described
and validated by Hortensus [14].
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The Body Mass Index was obtained from the height
measurement in a wooden stadiometer, where the subject
was in an orthostatic position, to check the height, and he
took a deep inspiration. Body mass was determined using
a FILIZOLA® scale, with a maximum load of 150 kg and a
minimum interval of 100 grams [15]. The age data, diagnosis
of diabetes of the parents, and the report of physical inactivity,
were obtained through an anamnesis answered shortly after
acceptance and signature of the Informed Consent Form.

Protocol of Training Sessions

The physical exercise sessions were divided into two
training groups, the Resistance Training (RT) group and
the Combined Training (CT) group. The sessions were held
individually and lasted 65 minutes.

The collection was carried out at the premises of the
School of Physical Education/University of Pernambuco
between the hours of 09:00 to 11:00 and / or from 14:00 to
16:00, in the Biodynamics Laboratories and in the Laboratory
Human Performance, with an average temperature of 22 2C
and a relative humidity of 65%. Each session was supervised
by physical education teachers and academics, all properly
trained for specific follow-up.

Each subject participated in a session of the RT and a
session of the CT, adapted from Lima. et al, [12]. The sessions
were held on non-consecutive days, with the first session of
the RT and successively the second of the CT.

Resistance Training was performed as follows:

» 1st Stage - Warm-up: Pectoralis, Grande Dorsal,
Deltoides, Triceps Brachii, Biceps Brachii, Quadriceps
Femoris, Hamstrings, and Gastrocnemius exercises,
lasting 15 seconds for each movement. Totaling 15
minutes for this step.

» 2ndStage-Main Part: Eight TR exercises were performed
atthe Biodynamics Laboratory (Flying - Pectorals, Seated
Row - Dorsal, Alternating Frontal Lift with Dumbbells -
Deltoid, Triceps Forehead - Triceps Brachii, Alternating
Curl Dumbbell - Biceps Brachial, Chair Quadriceps
Femoral Extender, Flexora Chair - Hamstrings, Bilateral
Calf - Gastrocnemius). Free weights (dumbbells and
rings) and New Fit Equipment® machines were used
to perform the exercises. The present study used,
for determining the intensity of the RT, the system of
“series until failure” [16], which consists of performing
repetitions until exhaustion, that is, performing a series
until no repetition (concentric phase of the movement)
is completed with the “correct” exercise technique [17].
The multiple series system was used, with three series
of 8-16 repetitions, with a maximum execution speed
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of 1 second for the concentric and eccentric phase, with
intervals between the series and exercises of 45 seconds.
Totaling 40 minutes for this step.

» 3rd Stage - Cooling: Stretching exercises for the Pectoral,
Great Dorsal, Deltoid, Brachial Triceps, Brachial Biceps,
Quadriceps Femoris, Hamstrings, and Gastrocnemius,
lasting 15 seconds for each movement, along with body
awareness and relaxation work. Totaling 10 minutes for
this step.

The Combined Training was carried out as follows:

The Heating and Cooling steps were the same as those
performed in the RT. The Main Part, lasted 20 minutes of
Aerobic Training (AT), on a treadmill of the Imbrasport®
brand of super atl model, held at Biodynamics Laboratories
and in the Laboratory Human Performance.

The training intensity was manually controlled by the
same evaluator according to the established protocol, and
the response presented by the Heart Rate (HR) during the
effort. The training intensity was obtained from the Reserve
Heart Rate (RHR) formula for use in sedentary individuals
[18].

The progression of the intensity of the AT occurred with
three minutes of warm-up to an HR below 40% obtained
by calculating the RHR, ten minutes at an intensity of 50%
to 60%, ten minutes at an intensity of 60% to 70%, and
three minutes of cooling to an HR below 40%. After the AT,
the subject went to the Biodynamics Laboratory where six
RT exercises were performed (Seated Row - Great Dorsal,
Forehead Triceps - Triceps Brachii, Alternating Dumbbell
Curl - BicepsBraquial, Extending Chair - Quadriceps
Femoris, Flexor Chair - Hamstring , Bilateral Panturrilha -
Gastrocnémio), following all guidelines covered in the TR
protocol, totaling 40 minutes for this stage.

The post-session collections of the RT and CT occurred
with the subjects at rest for five minutes after the cooling
stages of each session. For the BP and CG measures, the same
procedures as for pre-training collection were adopted. For
HR measurement, only the time taken to mark the result
obtained is reduced (the lowest value indicated on the
cardiac monitor was adopted between the 10th and 15th
seconds of the mark).

Statistical Analysis

For statistical analysis, the SPSS for Windows 16.0
software was used. The Wilcoxon test was used for the
intragroup evaluation and the Kruskal-Wallis test for
intergroups, considering values of significance level of
p<0,05.

Copyright© Jonathan Nicolas dos Santos Ribeiro, et al.


https://medwinpublishers.com/DOIJ/

Diabetes & Obesity International Journal

the variables at rest (BP, HR and CG) higher values when

Results compared with the Children of Non-Diabetics (CND) (Table
The Children of Diabetics (CD) presented, in most of Y
Variables ()} CND p
n 8 8
Age (years) 21,71+ 2,3 21,62 +3,1
BMI (Kg/m?) 25,13+5,2 22,71+ 2,4
History of Diabetes (& Q) 5439 X
Physical Downtime (months) 36,87 + 30,2 6,37 £ 3,0 p=0,001
Systolic Blood Pressure (mmHg) 122,0+10,4 104,8+ 8,6 p=0,001
Diastolic Blood Pressure (mmHg) 79,2+7,2 64,5+7,8
Heart Rate (bpm) 82+9 77+9
Capillary Glycemia (mg/dL) 101,4+11,5 94,2 + 8,8

Table 1: Baseline characteristics of the Children of Diabetics Group (CD) and the Children of Non-Diabetics Group (CND).
* The results are presented in means and standard deviations; & - Diabetic Father, ¢ - Diabetic Mother, X - No History of
Diabetes, RT - Resistance Training, CT - Combined Training, p - Significance Level

After the intervention, in the intragroup analysis, the CD and Capillary Glycemia (CG) (102.8 £ 16.1 mg / dLvs 92.5 +
group in the RT, obtained a significant reduction in the values 10,9 mg / dL p = 0.02) (Figure 1). The CT did not reduce the
of Systolic Arterial Pressure (SBP) (125.0 + 10.0 mmHg vs variables in the intragroup analysis of the two groups (CD

110.5 £ 15.9 mmHg p = 0.01 ), Diastolic Blood Pressure and CND).
(DBP) (81.5 + 6.4 mmHg vs 71.2 + 10.4 mmHg p = 0.007),

Figure 1: Intragroup analysis of the Children of Diabetics (CD) group and the Children of Non-Diabetics (CND) group in
Resistance Training.
* statistically significant difference, p<0,05.
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In the intergroup analysis, there was no significant
difference in the acute effects for the groups (CD vs CND)
in RT. In the TC, the Children of Diabetics presented better
results when compared with the NDF in the variables SBP

Diabetes & Obesity International Journal

(114.75 £ 11.5 mmHg vs 103.75 + 9.92 mmHg p = 0.01) and
CG (93.8+£8,02 mg / dL vs 87.0 + 497 mg / dL p = 0.03)
(figure 2).

Combined Training.
* statistically significant difference, p<0,05.

Figure 2: Intergroup analysis of the Children of Diabetics (CD) group and the Children of Non-Diabetics (CND) group in

Discussion

The research was guided with the objective of verifying
the effects of a resistance and combined training session
on the hemodynamic (HR and BP) and metabolic (CG)
parameters of children of diabetic parents

Cross-sectional studies support that 8 cell malfunction is
related to glucose intolerance in subjects with a first-degree
family history of diabetes [19], where they are at greater
risk of developing glucose intolerance and DM due to the
presentation of reduced glucose uptake [20,21].

The results of the present study demonstrated that CD
showed significant reductions in SBP (p = 0.01), DBP (p =
0.007) in CG (p = 0.02) with the intervention of RT, and SBP
(p=0.01) and in the CG (p = 0.03) with the intervention of CT.

These findings can be explained based on the study by
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Boulé [22] where he states that adding physical exercise
can improve glucose tolerance and based on Kraemer
and Hakkinen [23] where from a phenomenon called the
adaptation window; which consists of a potential for changes
achieved when starting a training, that is, when the subject is
less trained, the greater the potential for changes (objectives
achieved) with the training and the greater the window of
adaptation, on the contrary it should be smaller when the
individual is more trained [24]. This hypothesis that the
higher the subject’s training level, the smaller his adaptation
window, can justify the results presented in the CND group.
Where they were more active compared to the CD group (CD
36.87 £ 30.27 months vs CND 6.37 + 3.07 months).

The results of both groups (although more effective in
the CD group due to the influence of the adaptation window)
may be related to the molecular mechanisms of glucose entry
into the skeletal muscle, promoted by the activation of IRS1
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and IRS2 (receptor substrate insulin 1 and 2) and the P13k /
AKT pathway, resulting in a greater translocation of GLUT4
to the cell membrane leading to an increase in glucose entry
by facilitated diffusion [25-27].

The pre-training CG values were within normal levels for
both groups according to the SBD and adequate according to
the inclusion criteria of the present study, but it was noted
that the CD present a higher value of the CG when compared
to NDC (102.8 + 15.1 mg / dL vs 95.2 + 9.7 mg / dL in the RT
session) and (100.0 £+ 5.7 mg /dLvs 93.2+ 7,7 mg / dL in
the CT session) [28].

The hypothesis to justify this result may be related to the
positive family history of DM, in addition to the altered BMI
in the classification of overweight in the CD group (25.13 #
5.2 Kg / m?vs 22.71 + 2.4 Kg / m?), and the longest physical
downtime?,

The present study, which is unique in several aspects,
can expand the knowledge of the effects of physical exercise
and family history on the development of DM2, where the
protocols of RT and CT were used in an acute way, which
were effective in trying to avoid the DM2 risk in CD, with a
reduction in systolic blood pressure, diastolic blood pressure
and capillary blood glucose after RT and CT

Conclusion

It is concluded that the children of diabetics, from this
sample, presented positive results after the intervention of
Resistance and Combined Training, but may present future
risk for the development of Diabetes Mellitus according to
Capillary Glucose before physical exercise, indicating that
this group should include physical exercise in your daily
routine.
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