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Abstract

The aim of the present study was to compare the effects of three models related to high-
intensity intermittent exercise (HIIE) with synchronous, consecutive, and alternate upper
and lower body activity on plasma Irisin and brain-derived neurotrophic factor (BDNF)
among obese women. To do so, 11 untrained obese women (30.5+5.8yrs; body fat:
9%39.9+4.0) completed three protocols on the elliptical ergometer in the cross-design
method. Regarding consecutive protocols, the arm and leg pedaling exercises were
consecutively performed, 10 repetitions each with 90% wmax for 40 minutes. In
synchronous protocols, 10 repetitions of arm and leg pedaling exercises were
simultaneously performed with 90% wmax for 29 minutes. As for alternate protocol, arm
and leg pedaling exercises were alternately done; 14 repetitions each with 90% wWmax for
26.6 minutes. Then, each bout of activity was separated by one-minute active rest with
30% Wmax. In addition, the blood samples were taken before the first protocol and one hour
after completing each protocol. Results of repeated measure ANOVA and LSD post-hoc
test reported no significant difference (p<0.05) in Irisin or BDNF changes between
protocols. However, 28.24 (p=0.02), 21.86, and 17.18% (p=0.03) increase occurred at the
synchronous, consecutive, and alternate protocols in Irisin levels, respectively, while 0.01,
10.08, and 10.76% reduction happened in BDNF levels, respectively, compared to
baseline values. Despite less time expenditure in synchronous and alternate models than
the consecutive one and lower perceived exertion in the alternate model than the
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synchronous one, it seems that Irisin and BDNF secretion is mainly affected by energy
expenditure during exercise than activity intensity, duration, or order of muscle activity.

Keywords: High-Intensity Intermittent Exercise, Upper and Lower Body, Irisin, Brain-
derived neurotrophic Factor, Obese Women

Extended Abstract

Background and Purpose

The role of Irisin and brain-derived neurotrophic factor (BDNF) as neuromuscular
secretory agents in improving metabolism, energy regulation and balance, and
subsequently in weight loss has attracted a lot of attention (1-5). In addition, the
positive effects of exercise on improving metabolism and weight loss have been
approved (6). However, the effect of physical exercise and its types, especially
effective HIIT exercises (2) through increasing Irisin (7-9) and BDNF (10-13) on
obesity, requires further investigation. In addition, the effect of different types of
HIIT exercises with different intensity and duration, as well as the effect of upper
and lower body activity layout model in designing a whole-body activity session
by HIIT method on possibly intelligent neuromuscular secretions of Irisin and
BDNF need more examination. Thus, the aim of the present study was to compare
the effects of three models related to high-intensity intermittent exercise (HIIE)
with synchronous, consecutive, and alternate upper and lower body activity on
plasma Irisin and BDNF among obese women.

Materials and Method

In the ongoing study, 11 untrained obese women (30.5+5.8yrs; body fat:
%39.9+4.0) completed three protocols on the elliptical ergometer in the cross-
design method. The protocols were designed based on Isoloade watt (Isobar,
Isocaloric) and included three different models of using upper and lower body
activity such as consecutive, synchronous, and alternate models in one session on
the Elliptical ergometer. The relative intensity of upper and lower body activity
was considered the same in all three models with 90% wWmax, determined under the
principles of designing incremental tests (14) based on a pilot study. The rhythm
of the pedals was at 50 rpm in all groups and performances and was controlled by
the metronome and the digital display of the Elliptical ergometer.

However, the consecutive protocol with less absolute intensity (heart rate) and
more duration than two other ones, and synchronous and alternate ones with
absolute intensities without significant differences, along with small and
negligible time differences (control of other factors as much as possible to
evaluate the effect of the layout) in the secretion of Irisin and BDNF were
evaluated and compared. In addition, the subjects’ perceived exertion was
assessed by the Borg's Ratings of Perceived Exertion (RPE) Scale (6-28 S?%).
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Regarding consecutive protocols, the arm and leg pedaling exercises were
performed consecutively; 10 repetitions each (60s) with 90% Wmax for 40 minutes.
In synchronous protocols, 10 repetitions (60s) of arm and leg pedaling exercises
were performed simultaneously with 90% Wmax for 29 minutes. As for alternate
protocol, arm and leg pedaling exercises were alternately done; 14 repetitions each
(60s) with 90% wmax for 26.6 minutes. Then, each bout of activity was separated
by one-minute active rest with 30% wmax. In addition, the blood samples were
taken before the first protocol and one hour after completing each protocol.

Results

Based on the results, no significant difference (p<5559 in Irisin or BDNF changes
was reported between the protocols. However, 28.24 (p=0.02), 21.86, and 17.18%
(p=0.03) increase occurred at the synchronous, consecutive, and alternate
protocols in Irisin levels, respectively, while 0.01, 10.08, and 10.76% reduction
happened in BDNF levels, respectively, compared to baseline values.

According to repetitive measurement and LSD post-hoc tests in intergroup
comparison of heart rate results, the heart rate in the consecutive protocol was
significantly lower than the alternate one (P= 0.01) and significantly lower than
the synchronous one (P= 0.00). However, no significant difference was observed
between the heart rate in synchronous and alternate protocols (P = 0.49). Based
on the repetitive measurement and LSD post-hoc tests in intergroup comparison
of perceived exertion, the perceived exertion in the alternate protocol was
significantly lower than the synchronous one (P= 0.00). However, there was no
significant difference between the perceived exertion in consecutive and
synchronous protocols (P= 0.28) and consecutive and alternate ones (P= 0.10)
(p<0)))) . Totally, the absolute intensity range was considered as 00-85% of target
heart rate and severe (Table 1).
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Table 1- Mean values of plasma levels of Irisin (ng /ml) and BDNF (ng/ml) in
consecutive, synchronous, and alternate pre-tests and post-tests, as well as mean values
of heart rate (bp) and perceived exertion (s) in consecutive, synchronous, and alternate

post-tests.
+Indicates a significant difference (p<000)) compared to the pre-test

The mean absolute intensity based on the target heart rate in synchronous,
consecutive, and alternate protocols was 84-85, 79-80, and 83%, respectively,
which was considered as 80-85% of target heart rate and severe. Despite the lack
of significant differences in absolute intensity and duration, lower significant
perceived exertion in the alternate protocol than the synchronous one can be
related to the division of working exertion between upper and lower body
discontinued activity and temporary muscle recovery, imperceptible reduction in
intensity, and "distraction™ as a factor in overcoming central fatigue (15-16).
There were four possible situations in comparing the levels of Irisin and BDNF
secretion between synchronous, consecutive, and alternate protocols.

In case A, a significant difference in comparison between synchronous and
consecutive protocols or between alternate and consecutive ones, and lack of
difference in comparison between synchronous and alternate protocols indicate
the effect of intensity and duration components. In addition, the lack of difference
between synchronous and alternate protocols represents the definite and dominant
effect of the layout model.

In case B, lack of significant difference in comparison between synchronous and
consecutive protocols or between alternate and consecutive ones, and a significant
difference between synchronous and consecutive protocols approve the dominant,
modifying, and neutralizing effect of intensity and duration components on the
layout model. Therefore, the effect of the layout model, along with the effect of
intensity and duration becomes zero, and the manipulation of the intensity and
duration of the effect of the layout model is covered. Further, the lack of
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significant difference in comparison between synchronous and alternate protocols
indicates the dominant effect of expended energy and watt.

Conclusion

In general, synchronous or alternate upper and lower body activity is effective in
taking advantage of the increase in Irisin in an HIIE session. Lack of significant
difference in the amount of Irisin or BDNF in comparison between synchronous,
consecutive, and alternate models of using the upper and lower body in one HIIE
session confirms the greater share of energy expenditure in neuromuscular
secretions of Irisin and BDNF than variables such as severity, duration, and
models of muscle utilization.

However, the priority is with a model which perceives less exertion and time
expenditure. Synchronous or alternate models are preferred to consecutive ones
with no significant difference in perceived exertion due to time efficiency. In
addition, the alternate model is preferred to synchronous one with almost the same
time expenditure due to significantly lower perceived exertion. In general, the
alternate model is at the top with less time expenditure than the consecutive one
and with a significantly lower perceived exertion than the synchronous one.
Despite less time expenditure in synchronous and alternate models than the
consecutive one and lower perceived exertion in the alternate model than the
synchronous one, it seems that Irisin and BDNF secretion is mainly affected by
energy expenditure during exercise than activity intensity, duration, or order of
muscle activity.

Keywords: High-intensity intermittent exercise, Upper and lower body, Irisin,
Brain-derived neurotrophic factor, Obese women
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* Significant differences compared to pre-test (P <0.05)
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