
Effects of high-fat mixed-lipid diet and exercise

on the antioxidant system in skeletal and cardiac

muscles of rats with colon carcinoma

Martina Perse1, Rade Injac2, Borut Strukelj2, Anton Cerar1

�
��������� �� 	
������� �����
� ����������
� ������� �����
� �
������ ���������� �� ������
�
� ����� ��
 !�

"### ������
�
� $������


�
�
����� �� 	�
��
��� ��������� �� 	�
��
������
� %������ ���������� �� ������
�
� &� �����
 '� "### ������
�
�

$������


Correspondence: �
����
 	����� �(�
��) �
����
*�����+��*���(��*��

Abstract:

Epidemiological and experimental studies suggest that eating habits and a sedentary lifestyle play a critical role in the incidence of

colon carcinoma. In order to investigate the effects of high-fat mixed-lipid (HFML) diet in conjunction with long-term swimming,

the antioxidant capacity of skeletal and cardiac muscles were observed in rats with 1,2-dimethylhydrazine (DMH)-induced colon

carcinoma. Male Wistar rats were randomly divided into one control group and four cancer groups: sedentary and swimming groups

fed low fat corn oil diet and sedentary and swimming groups, fed a HFML diet. After 6 months of swimming, rats were sacrificed and

the blood, cardiac and soleus muscle were taken for analysis. Serum cholesterol, triglyceride and glucose concentrations were meas-

ured and the activity of superoxide dismutase, catalase, glutathione peroxidase, glutathione reductase as well as levels of malondial-

dehyde and glutathione were determined.

The results showed that endurance swimming prevented lipid peroxidation in the soleus muscle of HFML diet rats due to elevated

activities of antioxidant enzymes. On the other hand, increased lipid peroxidation in the hearts of all cancer groups indicated that

DMH-induced colon carcinoma impaired the antioxidant status of the heart. This failure in heart tissue indicated that enhanced anti-

oxidant capacity after regular physical activity is not sufficient to offset oxidative stress caused by DMH-induced colon carcinoma.
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Abbreviations: CAT – catalase, DMH - 1,2-dimethylhydrazine

GPx - glutathione peroxidase, GR - glutathione reductase,

GSH – glutathione, GSSG - oxidized glutathione, HDL – high

density lipoprotein, HFML – high fat mixed lipid, LDH – lac-

tate dehydrogenase, LDL – low density lipoprotein, LFCO –

low fat corn oil, MDA – malondialdehyde, ROS - reactive oxy-

gen species, SOD – superoxide dismutase, TP - total protein

concentration

Introduction

Epidemiological and experimental studies suggest

that eating habits and a sedentary lifestyle play a criti-

cal role in the incidence of colorectal carcinoma [20].

Fat intake is regarded as one of the most important
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