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Abstract

Given the uncertainties associated with orexin A and obesity, the present study was
conducted to identify the effect of endurance training and HIIT on orexin A and lipid Profile
in obese adolescent boys. For this purpose, 35 healthy, inactive and obese boys (aged mean
15.5±0.69 years, BMI percentile equal to or higher than 95% and BMI 28.72±2.20 kg/m2)
were divided into three equal groups, control, HIIT and endurance training groups in a semi-
experimental, randomized and double-blind design. HIIT and endurance training groups
participated high intensity interval and endurance running in eight weeks, three days per week.
Orexin A, LDL, HDL, TG, TC Plasma levels and WHR, BF%, BMI and VO2max were
measured before and 48 hours after the last session of training. Data as mean ± SD using
repeated measure ANOVA was analyzed at α ≤ 0.05. Training was caused significant lower of 
triglycerides and anthropometric parameters such as body fat percentage, body mass index and
waist to hip ratio (P < 0.05). But, significant differences were not observed in orexin A, total
cholesterol, LDL and HDL plasma levels, in control and experimental groups
(P > 0.05). Therefore, endurance training is more effective than HIIT in improvement of obese

adolescent boy’s body composition and HIIT is more effective than endurance training to
reduce triglycerides. However, changes that may not be in line with changes occurring in
orexin A. Thus, it is recommended to repeat like this study in multitimes training with control
of sleep, nutrition, puberty changes.
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1. Introduction

Orexin, also called Hypocretin (Hcrt), is a neurotransmitter that regulates arousal,
wakefulness, and appetite [1]. Sellayah et al discovered, obesity in orexin knockout mice is a
result of inability of brown preadipocytes to differentiate into brown adipose tissue (BAT),

which in turn reduces BAT thermogenesis [2]. Bronsky et al found negative correlation
between orexin A and age, body height, body weight and BMI [3]. Wu et al’s study concluded
that training (treadmill locomotion, at a wide range of speeds) does not increase orexin A level
beyond baseline, whereas yard play produces a substantial increase in orexin A [4].

Thus, orexin A is affected of obesity, age, dietary restriction, emotional aspects and
effects of other hormones such as growth hormone and maybe impact on obesity through
changes in basal metabolic. However, so far is not done any study on the effect of training just
on orexin A merely and this research aims to study the effects of HIIT and endurance training
on orexin A and lipid profile in obese adolescent boys without reducing intake calories.

2. Methods

35 healthy, inactive boys, range 14-17 years, BMI 26-33 kg/m2, were selected from
tabriz district 4 students in a semi-experimental, randomized and double-blind design that their
BMI percentile according to the CDC 2000 standard charts was equal to or higher than 95%.
HIIT and endurance training groups participated in eight weeks of running, three days per
week, (HIIT group: 30 second running with an intensity 90-95% Heart Rate Target, 4-7
repetition per day and two minutes active rest with 50-55% Heart Rate Target and endurance
training group: 25-40 minutes running per day, with an intensity 65-85% Heart Rate Target).

Training intensity was determined using AEON stethoscope, made in China, the
thickness of subcutaneous fat using Jackson Pollock,s men seven points equation, VO2max
using Rockport walking and also orexin A plasma level using human orexin A kits by ELISA,
product CUSABIO, with marking Human orexin A ELISA kit CSB - E08859h of Japan.
Orexin A, LDL, HDL, TG, TC Plasma levels and WHR, BF%, BMI and VO2max were
measured before and 48 hours after the last session of training. Data was analyzed using
repeated measure ANOVA, Bonferroni test at α ≤ 0.05. 
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Table 1: The mean, standard deviation and variance analysis of repeated test results
before and after the test in control and training groups

M±SD
Pre test

M±SD
Post test

Sig.

Factor Group
Factor*
Group

Orexin A
ng/ml

Endurance
training

7.75±0.57 12.3±3.29

0.966 0.700 0.081
HIIT 9.82±2.14 6.88±0.83

Control 9.02±1.70 7.75±1.64

BMI
2Kg/m

Endurance
training

29.32±0.58 28.77±0.64

0.516 0.527 *0/000
HIIT 29.08±0.69 28.62±0.76

Control 27.66±0.59 28.45±0.56

WHR

Endurance
training

0.937±0.007 0.910±0.009

*0.000 0.471 *0.000
HIIT 0.929±0.014 0.904±0.013

Control 0.929±0.009 0.940±0.010

BF%

Endurance
training

28.48±1.08 25.72±1.21

*0.000 0.464 *0.000
HIIT 26.38±1.14 24.08±1.18

Control 25.62±0.95 27.40±0.97

VO2max

Endurance
training

43.46±1.10 48.19±1.07

*0.000 0.213 *0.000
HIIT 44.23±1.23 47.20±1.26

Control 44.04±1.18 42.43±1.27

LDL

Endurance
training

86.33±6.55 90.75±5.75

0.082 0.790 0.360
HIIT 93.08±9.61 92.92±8.04

Control 82.27±5.99 90.09±7.15

HDL

Endurance
training

83.5±1.84 42.58±1.88

0.245 0.749 0.558
HIIT 42.92±1.83 41.50±1.47

Control 41.09±1.70 41.27±1.96

TC

Endurance
training

154.83±7.51 153.58±8.42

0.563 0.872 0.197
HIIT 160.42±10.89 152.83±10.12

Control 148.09±8.25 152.36±7.30

TG

Endurance
training

118.42±14.01 97.58±14.66

*0.040 0.489 *0.040
HIIT 122.83±10.81 95.50±11.20

Control 124.36±14.86 126.91±12.24
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Figure 2: Orexin A plasma levels changes chart after eight weeks of endurance
training and HIIT in obese adolescent boys

HIIT and endurance training were caused significant lower of triglycerides and
anthropometric parameters such as body fat percentage, body mass index and waist to hip ratio
and significant increase of VO2max (P < 0.05)(table 1). However, significant differences were
not observed at orexin A (figure 2), total cholesterol, LDL and HDL plasma levels in control
and experimental groups ( P > 0.05). According to available Information, the effect of training
on orexin-A has been investigated only in Wu et al’s study. At their study, in line with current
study results, treadmill running did not affectted on cerebrospinalfluid (CSF) Hcrt level in
normal dogs[4]. But, contrary to the current study results, Bronsky et al, followed by 5 weeks
of physical activity Coupled with dietary restriction found to reverse results, that's mean
increase in orexin-A level [3]. Probably, the difference of results of this study with Bronsky’s
study is concerned with:

- nutrition

- training protocol

in Bronsky’s study, training includes running, swimming, indoor and outdoor ball
games, aerobics, at least 180 min per day and in the current study, subjects were followed only
one steady and specific training protocol. Probably, according to Wu’s study results, emotional
aspects has increased orexin A in Bronsky’s study. Hypocretin neurons are heavily innervated
by the amygdala and cholinergic arousal-related basal forebrain. They are activated by
anticipation of positive reinforcements, such as food and opiate drugs.

- sleep Duration and sleep time

In Fu et al’s study, children’s sleep time deprive by one hour increased the level of
orexin A 2.409 ng/ml respectively [5].
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- age subjects

The subjects in this study lived puberty.

In conclusion, based on the data obtained, it can be said: Endurance training is more
effective than HIIT in improvement of obese adolescent boy’s body composition and VO2max
and HIIT is more effective than endurance training to reduce triglycerides. However, changes
that may not be in line with changes occurring in orexin A. Thus, taking into consideration the
impact of uncontrollable constraints, such as sleep, nutrition, puberty changes and to achieve
more definitive results, it is recommended to repeat like this study, with various sports
activities like competitive sports, in variety of different age and sex groups.
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