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7��" �� � ���,�1X" ��
 ��

)KCA/A=p) (���:
Z.(

���:
 Z�7"�> 3�-����� 0� 7"�> ����>��2� aV> (�2
 ���:
  �� 9��:� �	��� � ��	& � 9��:�  ��/ � � ;	< =.
Y�� 	� 02�	?" � ��"$� q� � (�2
 9�� 71X" Y�	� 9��:�  ��/ � ��"$� ��*)AAh/Ap=(��.

 �� 9��:�  ��/ ��9��0�	:
 = �� =�
��

)@AJ/A=p((�2
 ��� 9%, 0� �:�)@AJ/A=p(��� �

��� ���<)ZII/A=p(�
�"$� $� Y�� �  ��/ � #	�

�1X" M�	[� ��"$�(&��
 �Q� #�� .M����c� �>��� �

 ����/ ��� ��"$� q� 0� Y�� $�)$� q�G@0�O��" 0�[� (

 ��/ � 0� � �	!
 0�2��� �� ��"$�HIIT Y�	�

0�	:
 = �� =�
��)AAAG/AP<(9%, 0� �:� L�g" (�2


)AAAG/AP<(��� ���< ��� �)AAAG/AP<(�1X"�� �� .

 ��/ � 	"���	& Y��-.�0�	:
 = �� =�
��)AAAG/AP<(�

(�2
�� 9%, 0� �:�)AAG/A=p(���< ��� �

)AAG/A=p(�1X" �� ��)3��Q@.(

3��Q@�|O	& M����c� $� q� � Y�� � ��>��� ��" ]���"�����
� #	�G@9��:� 0�[� �� =����& 

	���c�" 0���"  ��/HIIT ��	&  ��/ 
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	�" ±���g
��	�X" 9�%
	�" ±���g
��	�X" 

0�	:
 = �� =���)m��" ��" �� '�/����(
��"$� Y�� 

��"$� q� 

CC/G±CA/@K
*CD/G±@G/@Z

@K/G±hI/@h
*@K/G±JA/@K

��� ���< ���)���(
��"$� Y�� 

��"$� q� 

ZZ/G±hA/@h
*A@/@±D@/@C

II/G±AI/@K
*@h/G±II/@K

9%, 0� �:� L�g" (�2
 
��"$� Y�� 

��"$� q� 

A@/A±DK/A
*AI/G±DJ/A

A@/G±DZ/A
*A@/A±Dh/A

*AJ/Ap≤

��"$� q� ��"$� Y�� 
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CZJ �� ��� ��� 	� !����� � ��"# �$��%�"%&� '"(� �� 	)��"# *� $��%�"%&� +,&- �.�/)�"# �� .�/#�� $0� *1�2� 3���� � 4�5 $� �� � ���6- � ���# � �)9:"�7�8 �2 �$���;�

kg� 

� �	!
 ��	� Y��u� ��	�
�
d�V> 0� 7"�> 

 �)
 9��:� �$� 0.	�� #��� � ;	< �	��� ����>��2�

 0��	.E�q�]� $�0���" 9��:� �� =�Y��-.� ���&

7" ��	��1X" #�	"� �b
 $� Y��-.� 9�� 	"� ���(2�
 .�e� 	"�

 ]� 	�0���" 9��:� �� =�$� q� �	��� 9�:� �G@

�1X" Y��-.� Rb1" 9��:� 0�[� d�V> � #�� 7"�>

(&� ����>��2� .?�	> 0� 	� s>	� �N�:X"0=�
�"$� -

	�)?�	> � q1Q �9>0=�&$�� (U�g" -�
 ��1��:� #	�

) �� �Rr� �M�& =���)� � (����>� ���/� �
Ei� (

�� �%�2� .^)���� 	� �1��:� #	� L>��" M�& �N	� Rr�

 ����& 	�0���" =	�  �� �� ���	� 	� �  	��� ������>� =

�
�"��� s>	� ��,�� 0� Y���/ ��/�-� �
Ei�

)3�-����� � ����>��2� (�
�� #��!�� 	�.@@ � �"���


��	):�Y	� s>	� Y��-.� ���?" 0� �
�� *��-/

 ����>��2�q�$�GA�  �� ����P 9��:� 0�[� �& #�1�

��!�� 9��:� $� Y�� s>	� 	� 02�	?" �(>�.@I 9�� �


��	):� � -�����,� _	����Y
��	):� � ]�,� �Y*��-/

 � ���& M	1��:� 0� �"	%1� ��
��(P	T 	>�. M����c� ��&	�

�1X"� #�� 7"�> d�V> 3�-����� � ����>��2�

�" M�����/.@C�@J R�> Y��-.� -�
 ���	/ 9�1< �"�> aV

9��:� $� q� ����>��2� #���	� �� ���& �,�  	��� #	�

��.@Z �/� 0<Y��u� ���/  � �	!
�
��� M�& Rr� 

�1��:� ��aV> Y��-.� 7"�>��e	� ����>��2� �
���

�,� �3	:�� M�& ��	� Y��u�  �& ��� Y��-.� Rf� 

�1X"�� aV> � 3�-����� �'�> �!��-.� �1X"��f#�� 

aV> � �"�> � ����>��2�0���" 9��2}
 0� ��:� 

(&�.�N	:��� 9�:� Y��-.� �aV> 3�-����� 	���,��

^O��� ����>��2� (>�  �� ��	:�?�2" 	���e	� #�	�" ��

3��>]���N #	� �	�0���T R�?�2"��f 	�mVP ��g"

��"N	����� �:�b1� F-�.���� F�f �21Q)HPG(i

��-.�Y���,�� ����>��2� ��Y�	�  � (>�.@I � $	>

Y��-.� #	��	� (b�f d�V> 7"�>����>��2� nP	X�" 

M�" $�� � �&$�� 9��:� 0����O �(>�  �!
 |}!" 

���%!��u� �,� Y��-.� ��,�� �a&�� ��"��� �	�	1�/ � 

]��g� a&�� ����>��2� 0V>�� 0� 	!/ ;��� ��& �

i - Hypothalamic-Pituitary-Gonadal Axis (HPG) 

�	��Q Y��-.� ��O 0i���	�C�	��� �]��g� � Y��-.� 

#��H� 	���,��LH+�@h Y��-.� M	�8N m:r� 	�����g� �e�

R�?�2" M	�8N ��a&�� �����>��2�@@�@K R�9�1< Y��-.� 

(�,	X. �&	
 ����	�:> $�9��:�@D ��R2�
	�" $�#	� 

��H/�e� d�V"  �8�
� .�4,�
��	):�Y*��-/ �
�� 0�

Y��-.� ��2�����> ��"*	������ �	2
� "��
��� 0�

^�, Y��-.� M	��N ��O �&	� 0�9�� Y��-.� �"�
��� k�	� 

]��g� 3��>#	� N���] �& ��0r��
 �����>��2 

Y��-.� ��	�.@hY��u� 9�� ���1X" Y��-.� ����>��2� ��

 ]� $� q�0���" �" �1��:� aV> 0� �&	� 9�� ^�, 0� �
���

�
�"$� � M	��N �%�&	�
� � M	��N ^:g� $� q� 	�G@

Y��u� 9�� � �1< �� �(>� 0�&� Y��-.� 9��:� 0�[�

 $��
� M	��N d�V>�!
 #��/ .R�Y��-.� ^�, 0� 9�1<

 $� 9��:� �	� �r����0���" 9��2}
)GAA �j���� ���

#$��� (��> (9��O� 	�0���" )GGA (��> �j���� ���

���#$(�� 9��:� �	!.0���" �" 0� �� ��!�� �
	�	� �
���

 d�V> � ��!�� Y��-.� #��� ���, 7"�> ����>��2�

�&	� .�"  �& ��� ���" 0� 0Q�� 	� 9��:� 0� ([/ ����

 �� =�d�V> Y��-.� #��� '$N ^�2
	�� ���& 7"�> 

�� ��  �� 9��:� ;	< �	��� ����>��2� ._	���� � 	"�

d�V> Y�	� 	� 7"�>  ��/ ����>��2���	& �1< �� �

R2�
	)" d�V> Y�	� y�P #	� 7"�> � ����>��2�

 �!
 |}!" ���O 0� $�1� ;	< ��.� 0� 0Q�� 	� 	"� 6�
�

 Y��-.� 	� L���" ���" ��	> � 3	X.��f �/�
$ �
�� 0"��

  ��/ � �P	<��	& �"d�V> Y�	� 0� ���� 7"�>

 ^v�" 9�,����/ �21Q ��"��� 0�)SHBG(ii $� �&	


�" �9�,�2
� (b�f Y��-.� ����< (.	� Y��-.� nQ�" �1
���

����>��2� d�V> Y�	� �3�-����� d�V> Y��-.�IA �

��"N	����� ��g" � |?
��;	< ��.� -�.����IG  �	&�

(&� .d�V> Y��-.� k�	� �P	< 7"�> � �+���>�

�" ;	< ���" ��O *�/0� � �& �+���>� �� 3	�


d�V> Y�	� � ���< (.	� (&	�
� Y��-.� k�	� 7"�> 

U�g" ��"��� �� �[1" ��e	� y��T $� ����>��2�

�" 9������	1/�&6I@ R�Y��-.� y��T $� �P	< 9�1<

d�V> 7"�> d�V> Y�	� k�	� 9���, ��"��� 7"�>

�" ����>��2� $� 9���, 0� (>�  �&  � �	!
 ���$ ��&

�T Y�	� nQ�" 3	"�
 ����>��2� ��,�� �
�� � 3E�O� ;

ii - Sex hormone Binding Globulin 
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�������	
�,�������	�
�� � ������� ���� ���	 
��� �� ���������� 
���� CZZ

d�V> 7"�> �" ;	< ��.� � ����>��2��&.II 0Q�� 	�

��"��� 0� 9�� 0� #������>� #	�Rb
 #$�� 0
	�&

��
�� |}!"IC d�V> Y�	� 9�� �T	���� 0� (>� 9):" 

7"�>  ��/ ����>��2���	& #�%,� 	�Rb
 0
	�& #$��

	� 0�&� �Q��&.

� �	!
 ��	� Y��u� ��	�
�
d�V> 0� 7"�> 

0��	.E� �$� 0.	�� #��� � ;	< �	��� 3�-�����q�$�

� ��0���" =9��:� �� =��1X" ��T 0� ���& #��

 Y��-.�7"��	� . +�� �	!.s>	� 0� (>� #� #	�

�" ���X� ��  �& U� #	���O� 0� �)�+�,��-�. ��1�

�	1< ��T 0� 0< R�2�> ^X[,	� 	�  �?,	� Y,	< 0� �� ��� #	�

�"�
	!� .(>� �
�� #	��	!. $� �)� ���& 9��:� .0�:Q $�

'��
�����
 s>	� 9�� #��� ���� #�r" #	��2� #	�0=

��"��� a&�� k�	� 0� ��1�2� ��"N	����� � �1V���	�

 9������)����� U�g")CRH(i�" 9�>����$�� ��
�&6$�

��FF9��F ��"N	����� ��g" #$	> 3	X. nQ�"-�.���� F

;�. #����)HPA(ii �(�	�
 � �f $� 3�-����� Y��-.�

�" #���� ;�.�
�&.IJ #��� ���X" �%
	!
 ]� 3�-�����

(>� �
��� � �)�+�,��-�. �	!. .]� ���1� 0� �� 9�� $�

 M	?�?g� � �	!. �
	�Q |O	&9�!�� ���P  	[�>� ��"

�.�/(>� 0.GG �
�� (�,	X.�(g� �� 3�-����� �
�O d�V>

�" ���P ��e	���.IJ ���1� 0� �� 3�-�����Y�	� =��� 7�"	� 

��" 0?�	2" � 9��:� �Y�	"$� 0� ���	)&$�� s>	�

�" ���P  	[�>� ���X" �vO	& ���1� 0� 3�-����� � �
�

�& 0�O	1& �
�� (�,	X. 	� _	���� � �	1�:T� ^�	P � 

(>�.IZ 0�.	�	�=��	� Y��u�	� �2:� 0�.	�Y��u� #	� -

#	�(>� 9�!��Y��-.� -�
 ���	/ 0� #��T 0� �aV> 

�"�> 3�-����� ��q�9��:� $�#	�  	��� �,� ����& 

 �& ���	� (>�.@Z (b�f ���c� nQ�" #�X�" ^"���

 3�-�����3	�
 0� (�,	X.�" �&$�� � �
�� #	��& .

3�-�����R�" $� �)���"��� 9��� ���>� #	�(>� 0�

�� #�X�" �)�,��	�" 3	:�� .0� ]:� ���O �1P Y��-.�

0�-r� =���<0�-r� ����< (.	� � 	� =9�4���� ]��g� �	�

(.	� L>�� -���/ ��v" Y�	� � -
+�4
����/ #	�

(>� 3�-����� ]�,��	�" ��	�� $� �V�g".@C 0� 0Q�� 	�

� $	�
 Y��-.��
�� (�,	X. '	%1� #+�
� 0�3�-����� (b�f

�" Y��-.� M�" �M�& 0� 0�2��� Y��-.� 9�� ��� 0� ��	�

 
i - Corticotropin-releasing hormone (CRH) 
ii - Hypothalamic-pituitary-adrenocortical (HPA) 

 ��O -/��/ (.�� ��-�" � (�,	X. \�
 �(>� .Y��-.�

 � 9�� 3�-�����3	�
 0� (�,	X. (>� ^�, 9�� 0� �
�� #	�

 l[� nQ�" ��"��� 9�� Y��-.� 0� aV> �	!. � ��O �1P

�" ��O�&�	"$ � $	�>�:� l[� 0� \�:r" � � 

]:� �
�� (�,	X.7"�1�.IJ 

�1X" Y�	� 	� _	���� �d�V> �� 7"�> 3�-�����

�
�"$��" '� 	� ��"$� 0���" � 	� ^�, � 0� ����

�� 	1�>� �?V1" :3�� 9�� ��"��� ]� 3�-����� 0�

��� Y}� ]��g� $� �&	
 ]�,��	�	� ����)���������/ �
�

 9������)������
�� ��"��� L>�� #���� ;�.  �f

)ACTH(iii � (>� �
��� ���>� 0� s>	� � �	�2� Y?


�:�" 0� ��� s>	� � U�g"�� �$ ���>� #	�.Ih �"����

 L�g" $� ��� (�� 0� �
��� ���>� 0� (&� �	���

��O ^:� �  	%!�	"$� Y
� #��� '� 0���" � #��/

 Y�	� ��$�"� 3�-����� ��-�" Y�	� nQ�" � 0�&�

�
�"$� #	���	&  ��/ � (>�  �& .9�� 0� 0Q�� 	� �'�

Y��u� L>�� 0� #�	�2� #	�Rb
 0
	�& 3�-����� #$��

���	� (>�  �&IK�ID �
�"$� ��& ����� �	"$ $� 0� 9�� �	�

��O ^:� ���"$� $� q� #��/@ �& �T �	"$ (�	>

�" �(>�� 9�� ���� 0� �� Y�	Rb
 0
	�& ��"��� 9�� #$��

� (�2
 .� �	!
 ��	� Y��u� ��	�
�
(�2
 0�

 �$� 0.	�� #��� � ;	< �	��� 3�-����� 0� ����>��2�

 0��	.E�q�� �� $�0���" 9��:� �� =�Y�	� ���&

7" ��	� Y�	� 9�� #�	"� �b
 $� 0��1X" 	��
�� �� .(�2


�� 0� ����>��2� � \�
 ��
�"$� 9> ��e	� (g� 3�-���

(>� �b
 ��" 9��:� M�& .7�� ��T 0� (�2
 $�

 � (�,	X. 0� s>	� ��	�$�� #��� 3�-����� 0� ����>��2�

�"  	[�>� ��.� #�)�:� (�.�� �1�� Y���& .0� �
	"$

�&	� N	� (�2
 9����	!
 � (>� ]�,��	
� L���&  �1�

�� (�2
 9�� 0� �
	"$ $� YIA0
	!
 ���	� Y�	� ���

(>� ]�,��	�	� L���&.CA ����>��2� (�2
 � Y�	� ^�,

�1� �	!
 (>� 9):" 3�-����� 0� =� 	�$ �
��� �	!.

0"	
�� 0� s>	� =�&	� Y��u� �b
 ��" �1��:� .^"	� 

(��& ���� 0� ����>��2� (�2
 Y�	� �  �11�

3�-������-����� ��N	� Y��-.���� 3� �1X" Y��-.� Rf� -

(>� ����>��2� ����(>�  �&  � �	!
 0� #��T 0�

^)���� =	� (b�f Y��-.� ���& 	� L>��" ���	1� 9��:�

 
iii - Adrenocorticotropic hormone (ACTH) 
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c� 0� (�2
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 0�)
 9�� 3�T � 0� (&�  �	&�I�F[1" �F
�� Y��u�  	"

�
�"$� �/�
$ ]�>  ��/ ;	< #	� ��	F& (F&� 0F"�� �

�	"$ 3�T � �/�
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Y��u� � ��	� �
�"$�#	� ;�F� kF
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�	)"� Y�	� y�P 0�Hc� =�
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Abstract 
Introduction: Testosterone and cortisol, are known as anabolic and catabolic hormones, 

strongly affected by obesity, and are essential in the management and treatment of obesity. We 
aim to review the effect of high intensity interval training on testosterone levels, cortisol and T/C 
ratio in obese and overweight children. Materials and Methods: In this study twenty obese and 
overweight boys aged 9-12 years, were randomly divided into two groups, the high intensity 
interval training (HIIT, n=10) and the control (n=10) groups. An explanatory and instructive session 
was held, in order to familiarize subjects with the training protocol, measurement of maximal 
aerobic speed and their anthropometric indices. Forty-eight hours after the introductory session, 
untrained subjects of the intervention group undertook a session of acute high intensity interval 
training. The intervention group then participated in a training program at 100 to 110% of MAS/3 
times per week for 12 weeks. After 12 weeks of regular exercise, the subjects of the intervnention 
group were trained and another bout of high intensity interval training was conducted to assess 
the acute effects of exercise on the trained children. Cortisol and testosterone levels in fasting 
mode were measured in all subjects, before and after sessions of the acute high intensity interval 
training. The maximal aerobic speed of the subjects was measured using the 20 meter shuttle test. 
Results: In both training sessions, serum testosterone increased, in the HIIT group, but the 
increase was not significant in the first session, while it was in the second. In both sessions, 
cortisol increased significantly. In both acute sessions T/C ratio were significantly decreased. 
Conclusion: According to these results, high intensity interval training can be manipulated as a 
method for improving some indicators, related to health promotion in obese and overweight 
children, and it can be used as a safe, fun and entertaining way to draw their attention to the 
exercise. 
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