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ABSTRACT

Free radical is believed to promote carcinogenesis. A carcinogen, azoxymethane
(AOM), is specific to the formation of colorectal aberrant crypt, the preneoplasia
lesion for colorectal cancer. This study aimed to investigate the effects of oxidative
stress caused by dietary heme content from red meat on the formation of colorectal
aberrant crypt in AOM-treated rats. The comparative effects dietary protein sources
from red meat and soybean were also investigated. Rats were grouped and fed with
three different diets including control diet (SWT Co., Ltd. code number 082), red
meat diet and soybean diet. The control rats of each diet group were treated with
isotonic saline solution. The experimental rats of each diet group were treated with
single dose of AOM (15mg per kg body weight) on the beginning of the second week
of experimental period. Rats were fed with the recommended diets until the 35® day
of experimental period.

The resuits demonstrated that feeding the rats with such three different types of
diet did not affect the amount of food consumption. However, soybean diet caused
slower growth rate. Rats fed with red meat diet had the same growth rate as the
control diet groups, however treatment with AOM to the rats fed with red meat diet
caused a slight reduction in the growth rate.

The results of fecal analyses showed that non-heme iron content was highest in

the rats fed with control diet, followed by soybean diet and red meat diet,respectively.



The pattern of the antioxidant capacity was similar, which the highest was observed in
control diet, followed by soybean diet and red meat diet, respectively. These
observations were consistent with the status of the oxidative stress as indicated by a
lipid peroxidation marker, thiobarbituric acid reactive substance (TBARS). The
highest TBARS content was observed in feces of rats fed with red meat diet, followed
by that fed with soybean diet. The lowest TBARS content observed in feces of rats
fed with control diet. Non-heme iron was not associated with oxidative stess that
occurred in rats. In contrast, the studies of oxidative stress in the whole body, as
indicated by the level of serum TBARS content was the highest in the rats fed with
control diet. Serum TBARS from rats fed with soybean diet was not significantly
different from the rats fed with red meat diet. In the rats fed with red meat diet, AOM
treatment caused slightly higher in serum TBARS than the saline treatment.
Formation of aberrant crypts was observed only in rats treated with a single dose of
AOM (15 mg per kg body weight) after feeding with the three different types of diet
for one week. The total number of aberrant crypts was highest in colon of rats fed
with control diet, followed by soybean diet and red meat diet, respectively.
Nevertheless, the number of aberrant crypt per focus was not different among the
~ three groups. Analysis of colon mucosal cells indicated that feeding with red meat
diet stimulated the defense mechanisms against oxidative stress of the cells that were
indicated by lowering of TBARS content, increasing of protein-bound sulthydryl
group and glutathione S-transferase specific activity and also a decrease in mucosa
epithelial cell proliferation.

In conclusion, red meat and soybean diets induced oxidative stress in colon
lumen of rats. Heme might caused oxidative stress in colon lumen of red meat fed
rats. Feeding with red meat diet one week before AOM treatment stimulated defense
mechanisms against the oxidative stress of colon epithelial cells and consequently
decreased the number of aberrant crypts and cell proliferation. Soybean is a poor
sulphur-containing amino acid source, especially methionine. Soybean therefore
caused poor mucosa cell defense mechanisms against oxidative stress, low cell

proliferation and low growth rate in soybean diet fed rats.
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